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COMPLIMENTARY  BANQUET   TO  MR.   H.   P.      G.  A.  Cox,  was  one  of  the  most  enjoyable  and,  in  every 
DWIGHT  particular,  successful  affairs  of  the  kind  ever  held  in  the 

Rarely  does  it  happen  that  a  man  spends  fifty  years  city.  The  character  of  the  table  decorations  was  calcu- 
in  the  service  of  one  corporation,  beginning  at  the  bot-  lated  to  remind  the  company  that  they  had  met  to  do 
torn  rung  of  the  ladder  and  climbing  to  the  top,  with-  honor  not  only  to  a  gentleman  of  tried  business  ability  and 
out  other  assistance  than  natural  ability  and  indomit-  manly  worth,  but  also  to  one  who  is  an  ardent  sports- 
able  perseverance.  Still  less  frequently  is  it  that  one  man.  In  the  center  of  the  large  oval  table  was  a  miniature 
occupying  a 
semi  -  public 
position,  man- 
ages to  retain 
throughout  so 
long  a  period 
the  good  will 
and  high  es- 
teem of  all 
his  acquaint- 
ances and 
those  with 
whom  he  is 
brought  into 
business  rela- 
tions. Such, 
however,  is 
the  record 
achieved  by 
Mr.  H.  P. 
Dwight,  pres- 
ident and  gen- 
eral manager 
of  the  Great 
Northwestern 
Telegraph 
Company,  and 
veteran  of  the 
telegraph  ser- 
vice in  Can- 
ada. Not- 
withstanding 
the  scriptural 
injunction 
"  Beware 
when  all  men 
speak  well  of 
you,"  Mr. 
Dwight      has 


'£'  'SA  ^^^^^'  l^sf +be-pifti  ef  f)Ye5vK'0f  • 
■Hisresideoce&odof-His-cooQecfior)- 


^^^^^^0f  '¥cironto.aiIub. 


...» '""• 


lake  in  which 
fishes  darted 
to  and  fro,  and 
on  the  sur- 
face of  which 
floated  fac- 
similes, to  a 
small  scale,  of 
the  light  birch 
bark  canoe 
W'ith  which 
Mr.  Dwight 
has  become 
so  intimately 
acquainted  in 
connection 
with  his  3-ear- 
ly  visits  to  the 
Muskoka  and 
Nipissing  dis- 
tricts tor  a 
quarter  of  a 
century  past. 
The  menu 
card,  the  front 
page  of  which 
is  herewith 
reproduced, 
was  also  sug- 
gestive in  this 
parti  cul  a  r  , 
one  page 
showing  an 
illustration  of 
Dwight  camp 
and  its  sur- 
roundings on 
Long  Lake, 
Muskoka, 


cause    for  the  highest   gratification  in   the   fact  that  his      followed    from   this  quotation    from    Rudyard   Kipling: 


conduct  during  more  than  half  a  century  has  been 
such  as  to  call  forth  a  spontaneous  expression  of  public 
esteem  such  as  the  complimentary  banquet  tendered  to 
him  by  his  more  intimate  friends  at  the  Toronto  Club 
on  the  22nd  ultimo,  and  the  praise  and  good  wishes 
from  all  classes  of  the  community  in  which  he  resides. 
The  banquet,  which   was  presidjd  over  by    the  Hon. 


'  Who  hath  seen  the  beaver  btisied  ? 
Who  hath  Iain  alone  to  hear  the 


?    Who  halh  watched  the  white  tail  inating? 
;  wildgoose  cr^-  ? 
Who  hath  worked  the  chosen  water  where  the  ouananiche  is  waiting, 

Or  the  sea  trouts  jumping  crazy  for  the  fly  ? 
Do  you  know  the  blackened  timber,  do  you  know  that  racing  stream? 

With  the  raw  right-angled  l^^g-jam  at  the  end 
And  the  bar  of  sun-warmed  shingle  where  a  man  may  bask  and  dream, 

To  the  click  of  shod  canoe-poles  round  the  bend. 
It  is  there  that  we  are  going  with  our  rods  and  reels  and  traces 

To  a  silent  smoky  Indian  that  we  know  ; 
To  a  couch  of  new  pulled  hemlock,  with  the  starlight  on  our  faces 

For  the  Red  Gods  call  us  out,  and  we  must  go." 

The  menu   card,    which    was  nicely  lithographed    in 
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iwo  colors,    also  bore    inscriptions  such    as  the    follow- 
ing : 

*'  A  sudden  thouKht  strikes  me — Let  us  swear  an  eternal  friendship." 

"  Man  is  the  nobler  growth  our  realms  supply*, 
And  souls  are  ripened  in  our  northern  sky,' 

The  chairman  eulogized  the  many  admirable  qualities 
of  head  and  heart  of  which  Mr.  Dwight  is  the  possessor, 
and  was  followed,  in  similar  vein,  by  Mr.  B.  E. 
Walker,  who  concluded  by  proposing  the  toast  to 
"  The  Guest  of  the  Evening,"  at  the  same  time  placing 
in  Mr.  Dwight's  hand  a  handsome  album  containing 
the  photographs  of  all  present,  and  an  illuminated 
address  which  read  as  follows  : — 

Dear  Mr.  Dwight, — In  .August,  1847,  you  came  to  Canada  to 
enter  the  service  of  which  you  have  been  for  many  years  the  chief 
executive  officer.  Of  these  tifly  years  of  continuous  residence  in 
the  country  of  your  adoption,  lorty-seven  have  been  spent  in 
Toronto. 

In  the  course  of  your  long  connection  with  the  telegraph  sys- 
tem of  Canada  you  have  seen  it  grow  from  small  beginnings  to  its 
present  large  proportions,  and  it  has  been  your  fortune  to  aid, 
more  than  any  other  individual,  in  its  great  development. 

While  seeking  to  honor  you  for  your  persistent  devotion  and 
signal  ability  in  enlarging  the  use  and  extent  of  this  wonderfu 
machinery  for  diffusing  information,  we  desire  more  warmly  still 
to  honor  that  quality  of  unselfishness  which,  while  you  held  no 
public  office  and  sought  no  reward,  has  prompted  you  throughout 
a  long  life  to  do  innumerable  public  and  private  acts  of  usefulness 
and  kindness.  Nor  can  we  forget  that  there  are  many  persons 
scattered  over  this  continent,  besides  those  gathered  here,  who 
have  long  admired  your  energy  in  a  great  and  arduous  work, 
your  steadfastness  in  trying  circumstances,  and  your  consistent 
uprightness  of  character  throughout. 

We  have,  therefore,  invited  you  to  be  present  with  us  to-night, 
in  order  that  this  small  section  of  your  host  of  friends  may  drink 
with  you  the  loving  cup  in  commemoration  of  an  eventful  year  in 
your  life,  and  as  a  token  of  our  personal  affeclion. 

Mr.  Dwight  replied  with  deep  feeling,  expressing  his 
sincere  appreciation  of  the  honor  conferred  upon  him, 
after  which  he  read  a  very  interesting  sketch  of  his  life, 
in  which  are  embodied  many  reminiscences  of  the  early 
history  of  telegraphy  in  Canada.      He  said  : 

I  was  brought  up  on  a  small,  stumpy,  stony  farm  of  25  acres,  a 
few  mites  south  of  Oswego,  where  my  father,  with  such  assistance 
as  I  could  render  him,  occupied  his  spare  time  in  making  flour 
barrels  for  the  mills  at  that  then  small  village  at  the  nioulh  of  the 
Oswego  river.  When  about  18  years  of  age  it  dawned  npon  my 
mind  very  forcibly  that  I  had  better  gel  away  and  find  some  way 
of  making  a  better  living  for  myself,  and  with  better  prospects  if 
possible  than  I  seemed  likely  to  ever  find  at  home.  The  erection 
of  a  telegraph  line  had  just  been  completed  between  Oswego  and 
Syracuse,  and  I  made  application  and  obtained  permission  to 
enter  the  Oswego  office,  in  order  to  learn  the  business  of  an 
operator.  I  had  heard  about  this  time  that  a  telegraph  line  was 
being  built  by  the  Montreal  Telegraph  Company  in  Canada, 
where  I  thought  I  might  get  employment.  After  ascertaming  the 
name  of  the  superintendent,  Mr.  O.  S.  Wood,  I  wrote  to  him 
applying  for  employment,  and  received  a  prompt  reply,  in  which 
he  asked  me  to  report  myself  as  soon  as  I  was  able  to  manage  a 
small  office,  which  in  due  course  I  did.  I  came  over  from  Os 
wego  to  Kingston  on  the  27lh  of  August,  1847,  where  I  met  Mr. 
Wood  by  appointment,  and  proceeded  with  him  on  the  same  day 
to  Belleville,  for  the  purpose  of  opening  an  office  there,  on  the 
line  which  had  been  erected  during  that  season  between  Quebec 
and  Toronto,  a  distance  of  500  miles,  on  which  some  12  or  15  offices 
were  being  opened.  Mr.  Wood,  I  might  mention,  was  the  first 
pupil  of  Prof.  Morse,  the  inventor  of  the  Morse  system  of  tele- 
graphy, and  one  of  his  most  intimate  friends.  We  took  instru- 
ments along  with  us,  and  opened  the  office  in  Belleville  the  follow- 
ing day,  where  I  was  left  in  charge,  and  where  I  performed  the 
duties  of  both  operator  and  messenger  and  remained  for  a  couple 
of  months.  At  the  end  of  that  lime  I  was  ordered  to  Montreal, 
to  take  my  place  in  that  office  as  an  operator.  In  these  early 
days,  I  may  tell  you,  a  telegraph  operator  was  looked  upon  as  of 
some  importance,  and  the  telegraph  office  as  a  decided 
curiosity. 


EAKI.V   Al.\>l  AINTAMKS. 

During  my  stay  in  Belleville  1  became  acquainted  with  Mr.  John 
Ross,  now  Hon.  John  Ross,  Mr.  William  Darling,  and  Mr.  Mac- 
kenzie Bowell,  the  young  editor  of  the  Belleville  Intelligencer, 
now  Sir  Mackenzie  Bowell.  A  few  months  ago  I  received  a 
letter  from  Sir  Mackenzie  in  which  he  wrote  as  follows  :  '  Seeing 
your  name  reminds  me  of  the  lime  about  50  years  ago  when  vou 
were  a  telegraph  opeiator  in  Belleville,  when  you  one  day  read 
off"  from  the  instrument,  while  I  copied  down,  the  first  telegraph 
news  despatch  ever  seni  over  the  wires,  ;ind  which  I  printed  In 
my  little  newspaper.' 

I  took  my  place  as  operator  in  the  Montreal  office,  and  re- 
mained there  until  the  spring  of  1850.  While  acting  as  operator 
1  also  acted  occasionally  as  messenger,  batteryman,  line  repairer, 
and,  in  fact,  did  everything  more  or  less  that  was  necessary  to  be 
done  in  connection  with  the  business  of  the  office.  During  the 
time  1  was  in  Montreal  our  start'  consisted  of  four  or  five  persons, 
Mr.  Wood,  our  superintendent,  myself  as  chief  operator  (and 
sometimes  the  only  one),  one  or  two  clerks,  and  one  messenger,  a 
faithful  old  soldier,  who  delivered  messages  with  a  good  deal 
more  reliabilitv  than  speed. 

I  remember  well  being  terrified  and  almost  paralyzed  one  day 
when  the  clerk  from  the  outer  office  came  rushing  into  the  operat- 
ing room  in  an  excited  manner,  to  tell  me  that  Lord  and  Lady 
Elgin  had  called  to  see  the  working  of  the  telegraph,  and  almost 
before  I  knew  it  they  were  both  beside  me  as  I  was  sending  a 
message  over  the  line.  They  were  accompanied  by  Lady  .Alice 
Lampion  and  Lord  Mark  Kerr.  Mr.  Wood,  our  superintendent, 
soon  came  in,  and  relieved  me  from  the  duly  of  explaining  lo  the 
distinguished  party  the  working  of  the  instruments. 

The  Posloffice  Department,  at  the  time  I  was  in  Montreal,  was 
in  charge  of  the  English  government,  and  the  Postmaster-General, 
Mr.  Stayner,  was  stationed  in  Montreal,  as  I  have  special 
occasion  to  remember.  A  mail  steamer  was  one  day  reported 
from  below  in  a  message  addressed  to  Mr.  Stayner.  Knowing 
that  this  news  was  being  anxiously  looked  for,  and  on  discover- 
ing that  our  only  messenger  was  out  on  his  rounds,  I  pul  on  my 
cap  and  ran  to  the  postoffice,  a  short  distance  up  St.  James 
street,  without  waiting  to  put  the  message  in  an  envelope,  and 
delivered  it  in  breathless  haste  lo  the  great  man  personally. 
Instead  of  receiving  thanks,  however,  for  my  zeal,  I  was  treated 
to  the  severest  kind  of  reprimand  for  the  liberty  I  had  taken  in 
delivering  the  message  in  such  an  informal  manner.  It  is  need- 
less to  say  I  never  repeated  the  offence. 

REMOVED  TO  TORONTO. 

In  the  spring  of  1850  I  was  sent  to  Toronto  lo  take  charge  of 
the  company's  business  here,  and  to  be  in  a  position  to  recom- 
mend such  extensions  in  the  province  of  Ontario  as  might  seem 
desirable.  During  my  first  year  in  Toronto  I  sent  and  received 
myself  on  the  instruments  every  message  which  passed  over  the 
line  to  and  from  this  point.  These  messages  were  delivered  by 
one  small,  freckle-faced  Scotch  boy,  with  a  plentiful  growth  of 
hair  on  his  head,  named  Robert  Easson.  I  remember  well  how 
he  ran  with  his  messages  as  if  his  very  life  depended  upon  it. 
That  boy  is  now  in  charge  of  our  Press  News  Department,  and  is 
here  to-night.  A'ou  will  notice  that  he  has  scarcely  a  particle  of 
hair  on  his  head. 

I  had  not  been  long  in  Toronto  before  I  began  to  suggest  to 
the  head  office  various  extensions  of  our  lines  ;  and  as  these  sug- 
gestions were  almost  invariably  adopted,  I  grew  bolder  and  more 
reckless,  until  the  head  office  began  to  get  nervous  and  fright- 
ened. It  was  finally  concluded,  however,  and  I  was  notified  by 
Mr.  Wood,  our  superintendent,  that  I  should  have  carte  blanche 
to  do  as  I  liked,  it  only  being  required  that  I  should  give  notice 
each  winter  of  what  lines  I  proposed  to  build  during  the  ensuing 
season.  During  the  following  years  arrangements  were  made 
for  building  a  line  along  the  Great  Western  Railway,  and  from 
time  to  time  other  railways,  as  they  were  projected  and  built  in 
Ontario,  such  as  the  Port  Dover  &  Lake  Huron,  the  Toronto  & 
Nipissing,  the  Northern,  North  Simcoe,  Port  Hope,  Peterboro  & 
Lindsay,  the  Midland,  Grand  Jvmction,  Victoria,  Hamilton  & 
Lake  Erie,  the  Hamilton  &  Northwestern,  the  Lake  Simcoe 
Junction,  Welland,  Whitby  &  Port  Perry,  the  Victoria,  the 
Toronto,  Grey  &  Bruce,  etc.  Not  only  did  we  arrange  to  build 
lines  along  these  different  railways,  most  of  which  were  after- 
wards consolidated  with  the  Great  Western,  and  the  Great 
Western  and  finally  all  the  others  with  the  Grand  Trunk,  but  we 
also  covered  all  the  principal  highways  in  the  province.  I 
remember  well  an  occasion  when  a  rather  sarcastic  enquiry  came 
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from  ihe  secretary  of  the  Montreal  Telegraph  Company,  as  to 
whether  I  had  found  any  more  saw  mills  to  which  I  proposed  to 
extend  the  lines.  The  policy  of  extension  adopted,  however, 
turned  out  to  be  a  fortunate  one,  and  to-day  the  map  of  wires 
covering  the  country  looks  like  a  thickly  woven  spider's  web, 
through  which  a  fly  could  scarcely  escape.  There  is  hardly  a 
town  or  village  of  the  least  importance  in  the  country  which  is  not 
included  in  this  net  work  of  lines,  to  say  nothing  of  the  present 
telephone  system,  so  that  instantaneous  electrical  communication 
is  almost  within  the  reach  of  every  man's  door. 

I  trust  it  may  be  considered  a  pardonable  pride  on  my  pari  that 
I  have  had  something  to  do  with  the  extension  of  an  enterprise 
which  has  done  so  much  towards  facilitating  the  business  and 
promoting  the  happiness  of  the  Dominion  and  the  world  gener- 
ally, and  I  have  .ilways  esteemed  it  a  matter  for  thankfulness  that 
my  attention  was  turned  at  an  early  time  in  this  direction. 

When  I  commenced  my  career  as  an  operator  there  were  only 
two  railways  in  the  country-,  a  short  line  of  nine  miles  between 
Montreal  and  Lachine  and  the  other  between  Laprairie  and  St. 
Johns.  There  was  not  a  mile  of  railroad  in  Ontario  or  any  other 
part  of  the  Dominion,  and,  as  illustrative  of  how  one  enterprise 
may  help  another,  it  may  be  said  that  railway  traffic  is  enormously 
increased  by  the  assistance  rendered  by  the  telegraph  in  facilitat- 
ing the  movement  of  trains. 

FROM    HIGH    TO    LOW    R.\TES. 

The  tariff  on  messages  in  the  early  days  was  reckoned  in  Hali- 
fax currency,  not  dollars  and  cents  as  now.  On  any  extensions 
of  the  lines  in  any  direction  a  small  additional  rate  was  charged 
on  through  messages,  until  finally,  after  a  great  many  extensions 
had  been  made,  the  tariff  became  a  complicated  affair;  charges 
ranging  from  is  3d  to  5s  or  6s,  and  it  became  a  question  for  care- 
ful consideration  as  to  how  so  complicated  a  scale  might  be 
simplified.  My  advice  was  asked  for  in  the  matter,  and  I  pro- 
cured statements  from  all  the  different  offices  showing  the  exact 
number  of  messages  handled  under  the  different  rates.  From 
these  statements  it  was  discovered  that  over  90  per  cent,  of  the 
messages  sent  were  under  the  lower  rate,  and,  consequently,  be- 
tween offices  nearest  to  one  another.  I  submitted  a  report  to 
show  that  the  difference  between  these  high  rates  and  a  uniform 
rate  of  2^  cents  would  involve  no  great  loss  to  the  company,  even 
if  there  were  no  increase  in  the  number  of  messages,  while  it 
would  appear  to  the  public  a  very  great  concession,  and  recom- 
mended that  the  uniform  rate  should  be  adopted,  which  was  done. 
The  consequence  was  that  business  soon  began  to  increase  be- 
tween remoter  points  on  the  line,  and  the  policy  proved  satisfac- 
tory to  all  concerned. 

You  are  all  well  acquainted  with  the  extraordinarj-  development 
in  the  application  of  electricity,  as  shown  in  the  telephone,  electric 
railway,  fire  alarm  systems,  transmission  of  power,  and  in  other 
directions.  It  has  been  a  common  saying  ever  since  I  entered  the 
business  that  electrical  development  was  only  in  its  infancy,  and, 
notwithstanding  all  that  has  taken  place,  I  am  still  convinced  that 
the  saying  is  almost  as  true  to-day  as  it  ever  was.  Great  as  the 
development  has  been  in  the  past,  there  is  a  vast  field  in  the 
future  jet  to  be  occupied.  Not  only  will  every  water  fall  and 
rapid  be  utilized  for  the  production  of  electrical  energy,  but  the  force 
in  every  gale  of  wind  will  be  called  into  use  for  the  same  purpose. 
Electric  or  trolley  lines  of  railway  will  be  extended  over  all  the 
principal  highways  of  the  country,  and  all  steam  railways  will  be 
run  by  electric  power.  Our  houses  ^vill  not  only  be  lighted,  but 
healed,  by  electricity,  and  we  shall  require  no  more  coal  in  our 
houses  for  any  purpose.  Horses  will  largely  disappear,  and  we 
shall  have  better  and  cleaner  streets.  Tall  and  smoky  chimneys 
will  disappear.  Every  farmer  will  have  an  electric  motor  for 
use  in  his  work  of  various  kinds,  and  this  wonderful  energy  will 
be  conveniently  available  in  cities  and  towns  everywhere  through- 
out the  country  for  any  and  ever}'  purpose  under  the  sun  where 
power  is  required. 

M.\NV   INGENIOUS   I.MPROVEMENTS. 

Our  system  of  telegraphs  is  in  some  respects  precisely  the 
same  as  when  I  learnt  the  busines  fifty  years  ago,  but  there  have 
been  many  ingenious  improvements  made  in  the  instruments  and 
in  the  use  of  the  wires.  One  of  these  improvements  is  what  is 
known  as  the  quadruplex  system — that  is,  Ihe  use  of  one  wire  be- 
tween two  terminal  points,  Toronto  and  Montreal,  for  instance, 
made  to  answer  the  purpose  of  four — one  real  wire,  three  phantom 
wires.  Four  operators  do  duty  at  each  end  of  the  line,  and  work 
independently,  precisely  as  if  there  were  four  separate  wires. 
Before  this  method  of  using  the  wires  was  discovered  such  a  thing 
would  have  seemed  as  impossible  as  it  would  now  to  make  a  single 


railroad  track  answer  the  purpose  of  four  independent  lines.  Suc- 
cessful experiments  have  recently  been  made  in  sending  messages 
for  a  considerable  distance  without  any  wires  at  all.  These  elec- 
trical matters  are  full  of  wonders.  I  never  get  into  a  trolley  car 
but  I  think  of  how  wonderful  a  thing  it  is  that  by  mere  contact 
with  a  slender  overhead  wire  the  power  of  40  horses  can  be 
brought  into  the  motor,  as  well  as  current  that  can  be  utilized  to 
heat  and  light  the  car.  It  is  a  wonderful  thing  that  a  slender  wire 
strung  about  the  city  should  be  made  to  burst  out  into  a  thousand 
brilliant  lights  at  different  points  wherever  required  by  the  simple 
msertion  of  a  certain  amount  of  resistance  to  the  flow  of  current 
at  given  points  on  the  wire.  It  is  a  marvelous  thing  that  by 
speaking  into  a  simple  little  instrument,  which  contains  a  small 
metal  disc,  which  corresponds  to  the  drum  of  the  human  ear,  our 
voices  can  be  carried  for  100  or  500  miles,  and  recognized  by  our 
friends  at  the  other  end  of  the  wire,  as  distinctly  as  if  we  were 
together  in  the  same  room.  These  and  other  electrical  develop- 
ments are  wonders  which  no  man  can  explain.  Can  you  wonder 
that  such  a  business  should  be  of  sufficient  interest  to  keep  me  in 
connection  with  it  for  50  years  ?  If  I  were  to  fall  heir  to  a  million 
dollars  to-morrow  I  would  ask  leave  of  absence  from  my  work 
long  enough  to  vigit  Egypt,  but  only  on  the  condition  that  I  might 
return  to  my  work  again,  and  continue  in  it  as  long  as  possible. 
While  the  business  with  which  I  am  connected  has  had  its  worries 
and  anxieties,  as  well  as  other  business  has,  its  still  retains  for  me 
its  attraction,  and  I  hope  to  be  allowed  to  take  an  active  part  in 
it  as  long  as  I  am  able  to  be  of  any  use  or  service. 

It  has  been  one  of  the  pleasures  of  my  later  years  to  know  that 
so  many  operators  who  learned  their  business  upon  our  Canadian 
lines  are  now  filling  important  positions  with  other  companies. 
Upon  taking  a  trip  over  the  line  of  the  C.  P.  R.  to  British  Colum- 
bia, in  company  with  my  friend,  Mr.  Fred  Nicholls,  and  returning 
over  the  Union  Pacific,  at  many  of  the  stations  along  the  route, 
both  coming  and  going,  in  British  Columbia  and  the  United 
Stales,  I  was  constantly  accosted  by  operators,  station  masters 
and  others,  who  reminded  me  that  they  were  once  operators  on 
our  Canadian  lines,  and  had  kindlj-  recollections  of  their  Cana- 
dian associates.  I  have  reason  to  know,  for  I  have  often  been 
told,  that  Canadian  operators  are  looked  upon  most  favorably  by 
their  employers  in  the  United  Slates.  During  the  .American  War 
some  of  the  most  expert  field  operators  were  Canadians,  and  the 
celebrated  Southern  Raider,  Morgan,  had  on  his  staff  an  operator 
named  Ellsworth,  who  became  celebrated  during  the  war,  and 
who  learnt  his  business  in  our  Whilbv  office. 


The  Canadian  General  Electric  Company  have  recently  shipped 
10  the  Canadian  Pacific  Railway,  for  lighting  their  construction 
shops  at  Fort  McLeod,  X.W.T.,  a  400  light  incandescent  plant, 
from  which  constant  potential  arc  lamps  will  also  be  operated. 

A  company  from  Bellechasse,  Que.,  have  asked  for  letters- 
patent,  under  the  name  of  the  Ste.  Philomene  Telephone  Com- 
pany. They  will  place  telephones  in  the  counties  of  Bellechase, 
Montmagny  and  Dorchester,  with  headquarters  at  St.  Raphael, 
and  a  capital  of  §1,500. 

Friends  of  Mr.  J.  A.  Kammerer,  manager  of  the  Toronto  branch 
of  the  Royal  Electric  Company,  will  regret  to  learn  that  one  week 
ago  he  was  stricken  with  typhoid  fever,  .\lthough  the  critical 
point  has,  perhaps,  not  yet  been  reached,  it  is  hoped  his  constitu- 
tion will  prove  sufficientlj'  strong  to  overcome  the  disease,  and 
that  he  may  soon  be  restored  to  convalescency. 

A  comparative  statement  of  earnings  of  the  Montreal  Street 
Railway  shows  the  earnings  for  December  last  to  have  been 
$113,128.91,  as  against  $103,116.02  in  1897,  an  increase  of  $10,- 
012.89.  The  total  earnings  for  the  first  three  months  of  the  fiscal 
year,  viz.,  October,  November  and  December,  were  $340,351.60, 
as  against  $313,44.97,  an  increase  for  the  three  months  of  $27,- 
306.63. 

The  Guelph  Light  &  Power  Company  have  decided  to  replace 
their  arc  lighting  machinery  for  suppl)  ing  the  street  circuits  with 
the  latest  and  most  approved  machinery  for  the  purpose,  and  have 
placed  an  order  with  the  Canadian  General  Electric  Company  for 
an  80  light  Brush  arc  machine,  equipped  w-ith  automatic  regulator. 
These  large  Brush  machines,  of  which  eight,  having  a  capacity  of 
125  lights  each,  have  beeen  purchased  by  the  Toronto  Electric 
Light  Company,  four  of  the  same  size  by  the  Montmorency 
Company  of  Quebec,  and  four  for  direct  connection  to  synchron- 
ous motors  by  the  Lachine  Rapids  Hydraulic  &  Land  Company, 
represent  the  successful  development  of  arc  lighting  machinery 
along  the  lines  which  have  been  established  as  approved  practice 
in  direct  current  and  alternating  work. 
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THE  GRAVENHURST  LIGHTING  PLANT. 

The  town  of  Gravenhurst,  situated  at  tlic  south  end 
of  the  Muskoka  Lakes  and  a  divisional  point  on  the 
line  of  the  Grand  Trunk  Railway,  with  its  population  of 
about  2,500,  and  its  celebrated  hospital  for  the  cure  of 
pulmonary  diseases,  since  the  fall  of  1892  has  enjoyed 
the  benefits  of  electric  lighting,  having  its  streets  illu- 
minated by  arc  lights  and  its  stores  and  residences  by 
incandescent  lights.  The  first  electric  light  plant,  installed 
by  the  Gravenhurst  Klectric  &  Trading  Co.,  and  situated 
in  a  lumber  mill  at  the  lakes,  was  operated  with  indiffer- 
ent success  until  about  a  year  ago,  when    it    was    pur- 
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chased  by  Mr.  E.  Fletcher,  who  formed  the  Gravenhurst 
Electric  Light  &  Power  Company. 

The  new  company  built  a  power  house  on  the  shores 
of  Lake  Gull,  closer  to  the  town,  and  with  easy  access 
to  wood  and  water.  The  station  is  a  substantial  brick 
structure,  and  almost  fire-proof.  The  new  steam  plant, 
of  which  a  view  is  given,  consists  of  a  Wheelock  engine 
of  150  h.p.  and  a  boiler  of  the  same  size,  both  purchased 
from  the  Goldie  &  McCulloch  Co.,  of  Gait.  This  slow- 
speed  simple  condensing  engine  and  boiler  of  the  ordi- 
nary tubular  flue  style  has  proved  to  be  an  eminently 
efficient  combination,  and  one  with  which  the  company 
is  well  satisfied. 

Upon  taking  possession  of  the  business,  it  was  de- 
cided   by    the    new    company  to  remodel  the  entire  old 
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plant.  The  primary  wiring  was  overhauled,  and  the 
secondary  system  changed  from  52  to  104  volts,  substi- 
tuting throughout  Stanley  transformers  for  those  of  the 
old  type.  In  the  station  the  old  single-phase  alternator 
of  the  revolving  wire-wound  type  was  replaced  with  a 
50  k.w.  S.K.C.  two-phase  geneiator,  and  the  T.H.   arc 


system,  which  had  given  the  old  company  good  results, 
was  kept  in  service. 

The  new  plant  was  started  about  fifteen  months  ago, 
and  from  that  day  until  the  present  time  CJravenhurst 
has  not  been  without  light  for  street  or  indoor  purposes. 
The  company  have  now  upon  their  system  over  1,100 
incandescent  lights  and  16  arc  lamps,  and  Mr.  l-"letcher's 
management  has  proved  a  success  both  from  an  operat- 
ing and  financial  standpoint. 

The  corporation  of  the  town  of  Gravenhurst  will  in 
January    next  submit  a  by-law  to  the  ratepayers   asking 


Mk.     K.     1-  LI--  I  I.  HI   K, 
Manager  Gravenhurst  Electric  Light  and  Power  Company. 

for  $9,000  to  purchase  the  electric  lighting  system    and 
$25,000  for  a  new  waterworks  system. 


SAMPLES  OF  SCALE  AND  FEED  WATER 
WANTED. 

Mr.  Wm.  Thompson  has  in  course  of  preparation  for 
this  journal  a  series  of  articles  on  "Corrosive  and 
Scale  Forming  Agents  in  Boiler  Feed  Waters."  To 
make  these  articles  of  special  value  to  our  readers,  Mr. 
Thompson  wishes  to  receive  from  responsible  steam 
users  in  all  parts  of  the  Dominion  samples  of  scale  and 
feed  water,  accompanied  by  as  full  particulars  as 
possible.  It  is  Mr.  Thompson's  intention  to  make 
complete  analysis  of  the  various  samples,  using  them  as 
practical  illustrations  of  the  formation  of  scale  through 
various  sources.  These  samples  should  be  addressed 
to  Mr.  Thompson  at  Montreal  West,  Que. 


THE  TORONTO  ELECTRIC  LIGHT  COM- 
PANY'S ALTERNATING  PLANT. 

The  Toronto  Electric  Light  Company  are  now  in- 
stalling in  their  new  station  four  200  kilowatt,  60 
cycle  single  phase  alternators  of  the  Canadian  General 
Electric  Conpany's  latest  type.  These  machines  are  of 
the  iron-clad  armature  type,  and  embody  the  most 
recent  improvements  in  the  design  and  manufacture  of 
alternating  generators  for  lighting  service.  They  will 
be  belt  driven  from  the  large  vertical  engines  recently 
installed  for  the  company  by  John  Inglis  &  Sons,  each 
engine  driving  a  pair  of  alternators  and  a  450  kilowatt 
direct  current  generator. 


The  plant  of  the  Phelps  Machine  Co.,  of  Eastman,  Que.,  has 
been  boughl  out  by  the  Jenckes  Machine  Co.,  of  Sherbrooke,  who 
will  continue  the  manufacture  of  the  Dake  engine  in  their  Sher- 
brooke works. 
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THE  STEAM  ENGINE  GOVERNOR  AND  iTS 
REGULATION.* 

The  matter  of  governing  steam  engines  for  a  imiforni  speed 
under  the  greatest  variation  of  load  and  steam  pressure,  and  the 
economy  in  the  use  of  steam,  is  no  doubt  one  of  the  principal 
features  in  steam  engineering,  and  I  believe  the  same  is  absorb- 
ing more  thought  and  receiving  more  attention  from  the  engineer 
and  engine  builder  than  any  other  adjunct  of  ihe  steam  engine 
to-day.  I  will  endeavor  to  point  out  the  fundamental  principle 
upon  which  the  governor  acts,  and  why  it  acts.  There  are  two 
conditions  of  principle,  one  known  as  the  centrifugal  and  rhe  other 
inertia  action.  The  ordinary  centrifugal  fly  ball  governor  con- 
sists principally  of  a  pair  of  cast  iron  balls  or  weights  suspended 
on  an  arm  and  at  an  angle  of  about  thirty  degrees  from  its  vertical 
axis,  and  made  to  revolve  round  its  axis  as  free  as  possible, 
generally  driven  by  a  pair  of  mitre  gears.  This  principle  of  fly 
ball  or  centrifugal  governor  was  embodied  in  the  first  governor 
invented  by  James  Watt,  which  has  been  moie  resorted  to  than 
anv  other,  but  aside  from  this  the  governor  has  been  so  improved, 
altered  and  reconstructed  since  its  time  as  to  be  almost  unrecog- 
nizable. Still  the  old  principle  is  there,  as  well  as  nearly  all,  if  not 
all,  the  prominent  defects  which  so  materially  interferes  with  its 
efliciency.  The  three  principal  defects  are  :  1st,  friction;  2nd, 
unbalanced  force,  caused  by  the  different  position  of  the  levers 
and  arms  ;  3rd,  unequal  resistance  offered  to  counteract  the  cen- 
trifugal force. 

Now,  we  will  take  the  first,  friction.  It  may  be  said  it  has  been 
fairly  well  overcome  for  the  most  practical  purposes,  so  far  as  the 
builders  are  concerned  ;  but  much  depends  on  the  engineer,  as  it 
is  his  place  to  see  that  no  excess  friction  is  allowed  through  im- 
proper lubrication  of  the  working  parts,  poorly  packed  valve 
stems,  etc. 

Then  the  second  is  unbalanced  force.  This  defect  appe.irs  to 
be  much  more  difficult  to  overcome  and  is  certainly  a  greater  de- 
triment to  the  action  of  the  governor.  Like  other  parts  of  the 
steam  engine,  some  governors  are  designed  much  worse  than 
others  in  this  respect,  but  the  best  of  them  are  a  long  way'  from 
being  perfect,  and  the  reason  may  be  explained  in  this  way  : 
Suppose,  we  take,  for  example,  the  ordinary  centrifugal  fly  ball 
governor,  and  assume  that  the  balls  are  travelling  round  in  their 
normal  plane,  and  that  the  arms  are  at  an  angle  of  45  degrees 
and  travelling  through  the  path  of  a  12  circle.  The  engine  is  now 
running  100  revolutions  per  minute,  and  the  mean  effective 
pressure  is  40  pounds.  So  long  as  these  conditions  are  left  that 
wav,  and  there  is  no  change  in  the  load,  the  speed  of  the  engine 
will  be  most  perfect.  But  we  cannot  maintain  this,  so  we  will 
suppose  the  first  change  to  be  that  the  steam  pressure  shown  by 
the  gauge  is  allowed  to  increase.  Now,  then,  the  mean  effective 
pressure  becomes  greater  and  the  engine  begir.s  to  move  faster, 
and  the  governor  in  turn  ;  now  there  has  been  a  change.  The 
balls  have  moved  to  a  higher  and  wider  plane.  This  change 
simply  means  that  the  line  of  force  has  become  closer  to  right 
angles  with  the  vertical  axis  of  the  governor,  therefore  travelling 
through  a  greater  radius,  and  the  line  through  the  point  of  gravi- 
tation has  become  farther  away  from  the  fulcrum,  therefore  the 
speed  has  to  be  increased  to  overcome  the  increased  weight  of 
gravity,  caused  by  the  change  of  angularity,  and  so  the  engine 
continues  to  increase  in  speed  until  enough  momentum  has  been 
stored  to  balance  the  balls  in  their  new  position.  Therefore  it  is 
quite  consistent  that  the  force  that  will  support  the  balls  in  one 
plane  will  not  support  them  in  a  higher  one.  Consequently  the 
speed  of  the  engine  must  vary  when  controlled  by  such  a  gover- 
nor. 

The  third  was  said  to  be  unequal  resistance  offered  to  counter- 
act the  centrifugal  force.  This  is  sometimes  applied  by  a  lever 
and  ball  and  sometimes  by  a  spring.  Where  the  ball  is  used  we 
still  have  the  same  trouble  as  in  the  second  fault,  namely,  angu- 
larity, and  where  the  spring  is  used,  it  is  much  worse  than  the  ball, 
because  the  tension  of  the  spring  increases  as  the  spring  is  drawn 
out.  For  example,  if  we  have  a  spring  attached,  and  offered  20 
lbs.  resistence  when  it  was  drawn  out  say  one  inch.  Supposing 
now  that  part  of  the  load  was  thrown  off,  the  balls  W'ould  then 
have  to  be  speeded  up  to  a  higher  plane,  say  enough  to  cause  the 
springs  being  drawn  out  another  inch  ;  then  the  spring  would  be 
holding  40  lbs.  and  of  course  the  balls  would  have  to  be  speeded 
fast  enough  to  support  this  extra  20  lbs.  Possibly  this  might 
mean  two  or  three  revolutions  faster  for  the  engine. 

The  object  of  applying  resistence   to  the  governor  may  be  said 

*  Paper  read  by  Mr.  F.  G.  Mitchell,  president  Ontarin  Association  of  Stationary- 
Engineers,  before  the  Hamilton  branch,  C  A  S.E.,  December  zSlh,  1897. 


to  have  two  purposes  :  First,  to  assist  the  gravitation  of  the  balls 
when  coming  to  a  lower  plane,  and,  second,  to  permit  the  chang- 
ing of  the  speed  of  the  engine  by  adjusting  the  ball  or  spring  until 
the  required  speed  is  maintained. 

This  resistance,  however,  has  been  made  automatically  adjust- 
able by  several  inventors  in  the  last  few  years.  This  has  bettered 
matters  considerably,  but  still  the  speed  of  the  engine  must 
change  before  the  attachments  are  caused  to  act.  So,  as  it  is,  the 
engine  has  first  felt  the  change  of  load,  causing  it  to  slow  up  in 
speed,  then  the  governor  feels  the  change,  which  in  turn  causes 
the  attachment  to  act,  therefore  it  is  just  a  little  too  late  in  acting, 
as  the  speed  has  already  slowed  up,  but  if  the  governor  had  felt 
the  change  before  the  engine,  then  things  would  have  been 
different  ;  and  so  it  is  with  the  centrifugal  governor  that  the 
momentum  has  to  be  increased  to  act  one  way,  and  decreased 
to  act  the  other  way.  Now,  I  will  leave  the  centrifugal  governor 
and  take  up  the  other  principal  of  governor  called  inertia.  .As  it 
would  make  this  paper  very  lengthy  to  go  fully  into  this,  I  will 
only  endeavor  to  touch  on  a  few  principal  points. 

First,  we  will  suppose  this  to  be  connected  as  a  shaft  governor. 
The  principal  part  of  this  apparatus  consists  of  one  straight  arm 
with  a  fixed  weight  on  each  end,  and  pivoted  in  the  centre  to  a 
fixed  point  of  the  wheel  near  the  centre  of  the  shaft,  thus  allow  ing 
the  balls  to  move  in  a  rotating  direction  only,  and  always  in  the 
same  plane,  thereby  doing  away  with  the  troublesome  change  of 
angles  as  well  as  the  use  of  the  centrifugal  action;  there  is  a 
spring  attached  to  the  arm  about  the  centre  of  its  radius  and  the 
other  end  to  the  rim  of  the  pulley  which  surrounds  the  governor. 
This  spring  is  used  to  offer  resistance  to  the  acting  energy  of  the 
rotating  weights,  and  also  to  assist  the  momentum  in  opening  the 
valve.  It  will  be  seen  that  when  this  apparatus  is  put  in  motion 
the  pulley  and  engine  will  gradually  advance  ahead  of  the  sus- 
pended weights  and  continue  on  so  until  the  valve  is  adjusted  to 
the  proper  cut-off  to  balance  the  load,  and  when  any  extra  load 
is  felt  by  the  engine  the  weights  will  continue  to  go  on  in  ad- 
vance of  the  engine,  thereby  increasing  the  travel  of  the  valve 
and  permitting  a  later  cut-off.  So  with  this  apparatus  there  is 
no  reversing  of  motion  before  the  governor  responds. 


ERRATUM, 
In  the  paper  on  the  "Indicator"  read  by  Jlr.  Wickens  and 
published  in  our  last  number,  two  errors  occurred.  The  last  sen- 
tence of  the  paragraph  ending  nearly  the  centre  of  the  second 
column  should  read  as  follows  :  "  The  height  of  the  diagram  at 
the  first  point  of  measurement  is  ^  less  than  two  inches,  and  re- 
presents 77  lbs. ;  the  second  is  exactly  2  inches,  representing  80 
lbs.;  3rd,  80  lbs.;  4th,  57  lbs.;  5th,  41^^  lbs.;  6th,  34,';  lbs.;  7th, 
27  lbs.;  Sth,  20  lbs.;  9th,  16  lbs.;  10th,  13  lbs.,  making  a  total  of 
446."  In  the  eighth  line  from  the  end,  the  words  "  piston  across 
head  "  should  read  "  piston  and  cross  head." 


ENJOYS  IT  VERY  MUCH. 
Mr.  Geo.  W.  Vincent,  of  .\cton,  Ont.,  in  remitting  his  subscrip- 
tion to  the  ELECTRic.'iL  News,  writes  :     "  I  enjoy  the   paper  very 
much,  and  hope  to  continue  taking  it. 


The  board  of  directors  of  the  Hull  Electric  Company  have  ap- 
pointed Mr.  W.  R.  Taylor  as  secretary-treasurer. 

.\  meeting  was  held  at  Bobcaygeon,  Ont.,  to  consider  the 
question  of  building  an  electric  railway  connecting  Fenelon  Falls, 
Bobcaygeon  and  Peterboro'.  A  committee  was  named  to  obtain 
particulars  and  report.      Mr.  W.  J.  Read  is  acting  secretary. 

Special  illustrated  articles  in  the  January  Cosmopolitan  are  : 
"  The  Real  Klondike,"  by  J.  S.  Easby-Smith  ;  "  The  Great  and 
Small  of  Family  Trees,"  by  A.  L.  Benedict  ,  "An  Island  on  the 
Georgia  Coast,"  by  John  R.  V'an  Worraer  ;  and  "Some  Society- 
Tableaux,"  by  M.  E.  W.  Sherwood. 

Mr.  A.  Drouin  has  been  appointed  engineer  at  the  city  hall, 
Montreal,  to  succeed  Mr.  Felix  Decarrie.  The  following  persons 
were  applicants  for  the  position  :  J.  O.  Jo!y,  Thomas  McHugh, 
E.  J.  Hatton,  N.  E.  Barsalou,  William  Morrow,  A.  Drouin,  Alph. 
G.  Lapointe,  S.  Richard,  M.  E.  Bellevance.  Mr.  Drouin  has 
been  in  the  service  of  the  corporation  for  eight  years  and  is 
attached  at  No.  10  station.  He  has  a  certificate  of  inspector  of 
boilers  and  was  formerly  attached  to  the  steamer  Miramichi.  For 
five  years  he  has  been  president  of  the  French  section  of  the 
Stationary  Engineers.  The  present  assistant,  William  Morrow, 
has  been  permanently  appointed  on  the  staff. 
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STEAM  AND  ELECTRIC  PLANT  AT  THE 
FORESTERS'  TEMPLE. 

Perhaps  the  largest  isolated  lighting  plant  yet  installed 
in  an  office  building  in  this  country  has  recently  been 
completed  at  the  new  Foresters'  Temple,  corner  Bay 
and  Richmond  streets,  Toronto.  This  building  is  one 
of  the  most  modern  in  Canada,  is  ten  stories  in  height, 
with  a  frontage  of  96  feet  on  Bay  street  and  132  feet  on 
Richmond  street.  In  keeping  with  the  general  high- 
class  character  of  the  building  is  the  steam  and  electric 
plant,  an  inspection  of  which  was  made  by  a  represen- 
tative of  the  Electkhal  News.  The  general  arrange- 
ment of  the  plant  is  such  as  to  insure  the  greatest  con- 
venience and  economy  of  operation,  the  apparatus  being 
of  the  most  improved  type  and  reflecting  credit  alike 
upon  the  owners,  architect  and  contractors.  From  a 
brief  outline  of  the  installation  some  points  of  interest 
and  instruction  may  be  gathered. 

The  boiler  room,  located  in  the  southern  portion  of 
the  basement  and  beneath  the  Richmond  street  sidewalk, 


by  a  by-pass.  This  device  simply  permits  sufficient 
steam  to  enter  to  keep  the  engine  ofT  the  centre.  The 
Sturtevant  fan  and  6  h.  p.  engine  was  also  supplied  by 
the  Weeks- Fldred  Company.  The  belt  connecting 
same,  furnished  by  the  A.  R.  Williams  Machinery  Co., 
is  laced  with  wire,  making  it  appear  endless.  The  fan 
also  draws  air  from  the  boiler  room,  ventilating  this 
room  and  supplying  the  furnace  with  air. 

Coal  screenings  are  used  for  fuel.  These  are  un- 
loaded direct  from  the  wagon  to  the  storing  bins  and 
conveyed  to  the  furnaces  by  means  of  a  trolley,  the  track 
extending  from  one  end  of  the  boiler  room  to  the  other, 
with  switches,  Mr.  R.  L.  Mclntyre,  of  Toronto,  being 
the  builder.  .An  hydraulic  hoist  provides  a  convenient 
means  of  disposing  of  the  ashes.  This  hoist  can  be 
drawn  about  3  feet  6  inches  above  the  sidewalk,  thus 
placing  it  on  a  level  with  the  wagon  and  rendering 
loading  and  unloading  comparatively  easy. 

Passing  to  the  generating  room,  50  x  32  feet  in  size, 
with  concrete  floor,  we  first  reach  the  electric  generators 


Electric  Light  Plant,  Foresters'  Templk,  Toronto. — V'iew  of  Generators. 


is  oblong  in  shape,  being  about  sixteen  feet  wide  and 
extending  nearly  the  total  length  of  the  frontage,  some 
130  feet.  Luxfer  prisms  in  the  sidewalk  provide  the 
required  light,  thus  removing  the  necessity  of  artificial 
lighting.  The  battery  consists  of  two  Heine  boilers  of 
120  horse  power  each,  manufactured  by  the  Canadian 
Heine  Boiler  Company.  Instead  of  being  placed  side  by- 
side  as  is  usually  the  case,  these  boilers  are  set  in  line, 
the  arrangement  bringing  the  fuel  door  of  each  boiler  in 
close  proximity  to  the  coal  bunkers,  of  which  there  are 
two,  one  at  each  end  of  the  boiler  room.  The  boilers 
are  guaranteed  at  50  per  cent,  above  rated  capacity,  and 
are  fitted  with  two  Jones'  Underfeed  Mechanical  Stokers, 
built  by  the  Weeks-Eldred  Company.  In  connection 
with  these  stokers  is  one  of  McDonough's  electric 
damper  and  pressure  regulators,  working  on  a  quick 
opening  valve  on  steam  line,  connected  to  a  six  horse 
power  engine  driving  a  No.  7  Sturtevant  fan  forcing  air 
into  the  furnace,  and  so  arranged  that  when  steam  is  at 
go  lbs.  the  engine  is  cut  down  and   simply  kept  moving 


and  engines,  the  contract  for  which  was  completed  in  a 
highly  satisfactory  manner  by  the  W.  A.  Johnson  Elec- 
tric Company,  of  Toronto.  Three  direct  current  50 
kilowatt  Walker  generators,  for  which  the  above  com- 
pany are  Canadian  representatives,  are  direct  connected 
to  "  Ideal  "  engines,  12  x  12,  the  latter  manufactured  by 
the  Goldie  &  McCuUoch  Company,  of  Gait.  One  of 
these  generators  is  wound  for  250  volts,  is  running  at 
275  revolutions  per  minute,  and  is  supplying  current  for 
motors  and  electric  elevators.  The  motors  drive  the 
fans  for  ventilating  purposes,  and  will  also  be  required 
for  other  power  service.  The  other  two  generators  are 
wound  for  125  volts,  and  are  furnishing  current  for  elec- 
tric lighting  throughout  the  building,  which  is  wired  for 
a  capacity  of  2,800  16  c.  p.  lights.  In  addition  to  these 
generators  there  is  a  motor  generator  of  80  lights  capa- 
city, built  at  the  works  of  the  W.  A.  Johnson  Electric  Co. 
This  machine  takes  current  from  the  power  generator 
and  supplies  lighting  during  the  day-time.  This  por- 
tion of  the    installation    has    many   points  of  merit,  the 
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three  direct  connected  generators  only  occupying  a  space 
of  about  12  by  33  feet.  The  economy  in  space  by  means 
of  the  direct  connected  generators  is  a  great  consideration 
in  plants  of  this  character,  and  should  result  in  the  almost 
universal  adoption  of  this  type  of  machine.  The  running 
of  the  engines  and  dynamos  is  practically  noiseless,  and 
not  a  spark  can  be  seen  on  the  generators.  They  are 
also  perfectly  dry,  and  persons  can  place  their  hands  on 
any  part  without  feeling  the  least  current.  The  carbon 
brushes  are  provided  with  a  new  patent  brush  holder, 
which  permits  of  proper  regulation  in  a  simple  manner. 
No  adjustment  of  brush  swivel  is  necessary  for 
changes  of  load  on  dynamos.  The  above  machines 
have  a  greater  capacity  than  those  of  any  other  isolated 
plant  in  an  office  building  in  Canada. 

The  switchboard  and  wiring  were  contracted  for  by 
the  Bennett  &  Wright  Company,  and  are  most  com- 
plete. The  switchboard  is  arranged  so  that  the  entire 
lighting  and  power  service  in  the  building  will  be  con- 
trolled by  the  switches  mounted  thereon.  It  is  con- 
structed of  white  Italian  marble  on  an  iron  frame,  15 
feet  6  inches  in  length  by  7  feet  high.  The  board  is 
set  2  feet  6  inches  out  from  the  wall,  and  all  connec- 
tions made  at  the  rear.  There  are  seven  panels  in  all, 
six  being  provided  for  switches  and  a  seventh  for  pres- 
sure gauges,  pneumatic  clock  and  Paul  system  jets. 
Of  the  six  panels  referred  to  three  are  provided  for  the 
generator,  each  having  double  pole  main  switch,  field 
rheostat  and  Weston  volt  and  ammeter.  One  panel 
has  the  four  power  service  switches  for  elevators  and 
other  motors,  and  two  double  throw  main  switches,  by 
means  of  which  the  entire  lighting  and  power  service 
may  be  thrown  instantly  from  the  generators  before 
mentioned  to  the  Toronto  Incandescent  Company's  ser- 
vice, or  vice  versa.  The  other  two  panels  contain  the 
lighting  service  switches  for  the  building,  of  which 
there  are  thirty-six.  All  the  switches  except  for  equal- 
izer are  double  pole  and  have  fuse  terminals. 

The  wiring  throughout  the  building  is  most  secure, 
Habershaw  wire  in  iron-armoured  conduits  having  been 
used.  The  wires  are  continuous  and  always  accessible, 
and  can  be  drawn  out  and  replaced  at  any  time.  The 
distributing  circuits  throughout  are  connected  to  slate 
tablet  boards,  no  porcelain  cut-outs  being  used. 

Next  we  come  to  two  boiler  feed  duplex  pumps,  7 '2 
X  414  X  10,  made  by  the  Northey  Mfg.  Company.  An 
Excelsior  feed  water  heater,  purifier,  filter  and  oil  sep- 
arator is  located  near  these  pumps,  and  is  a  device  es- 
pecially worthy  of  mention.  It  is  manufactured  by  the 
Excelsior  Heater  Company,  of  Chicago,  and  was  in- 
stalled by  the  Bennett  &  Wright  Company.  A  few 
words  of  explanation  may  here  be  required,  as  it  is 
claimed  that  this  is  only  the  second  machine  of  the  kind  to 
be  introduced  in  Canada,  the  other  one  being  in  the  new 
municipal  buildings  in  Toronto.  The  building  is  heated 
by  the  exhaust  steam  from  the  engines  by  the  one  pipe 
overhead  system.  When  the  steam  reaches  the  separ- 
ator, all  the  oil  and  grease  is  exhausted  therefrom,  and 
it  passes  to  the  heating  mains  and  is  supplemented 
through  a  pressure  reducing  valve  with  live  steam  as 
required.  The  condensed  water  returns  to  the  heater, 
is  pumped  back  to  boilers  and  used  over  again.  By 
this  arrangement  it  is  possible  to  exhaust  into  the  heat- 
ing system  or  direct  into  the  atmosphere.  The  pumps 
work  automatically  by  float  attached  to  quick-opening 
valve. 

Another    interesting    feature   of  the  plant  is  a  duplex 


air  pump,  made  by  the  Johnson  Electric  Service  Com- 
pany, of  Milwaukee,  its  purpose  being  to  pump  air  to 
control  the  diaphram  air  in  the  radiators.  There  is  also 
a  water  plunger  pump  for  same  purpose,  to  be  used  as 
an  auxiliary,  and  two  air  storage  tanks  in  connection 
therewith  attached  to  the  ceiling.  The  steam  pump 
works  automatically  by  a  governor.  To  provide  ample 
fire  protection  is  an  underwriters'  fire  pump,  14  x  7  x  12, 
built  by  the  Northey  Mfg.  Co.,  and  of  a  capacity  of  500 
gallons  per  minute  at  a  pressure  of  250  pounds  to  the 
square  inch.  A  twelve-ton  ice  machine  built  by  the 
Buffalo  Refrigerator  Co.,  and  used  for  cooling  air  for 
ventilating  purposes,  a  Tobey  water  heater  supplying 
hot  water  to  all  lavatories  throughout  the  building,  and 
a  Westinghouse  air  pump  for  operating  the  pneumatic 
gates  on  elevator  enclosures,  are  other  interesting  feat- 
ures of  the  plant.  These  pneumatic  gates  are  splendid 
safety  devices,  it  being  impossible  to  open  them  except- 
ing when  the  elevator  is  level  with  the  floors,  and  then 
all  that  is  required  is  to  simply  touch  a  button.  In  the 
building  are  three  Standard  elevators,  which  run  on  the 
low  amperage  of  50  amperes  at  full  load.  The  easy 
motion  in  starting  and  stopping  and  the  smooth  running 
of  these  elevators  is  the  subject  of  comment  by  pas- 
sengers. A  novel  device  in  connection  with  them  is  an 
indicator,  which  indicates  to  passengers  desiring  to 
ascend  or  descend  just  where  the  elevator  is,  and 
whether  it  is  going  up  or  down. 

The  two  boilers  are  connected  by  a  four-inch  pipe,  and 
extending  from  this  connection  to  the  engine  is  a  six- 
inch  pipe.  The  distributing  pipe  for  the  heating  system 
is  twelve  inches  in  diameter,  and  from  it  the  various 
riser  pipes  are  taken.  The  steam  pipes  are  protected  by 
mineral  wool  from  the  works  of  the  Toronto  Mineral 
Wool  Company.  The  exhaust  pipes  are  placed  under 
the  floor,  with  removable  metal  plates  covering  them. 

Adjoining  the  engine  room  is  the  supply  and  repair 
department,  50  x  20  feet,  well  equipped  with  cupboards 
for  storing  electric  lamps,  tools  and  general  supplies, 
oil  tanks,  pipe  racks,  drawers  for  fittings,  etc.  The 
space  devoted  for  this  purpose  permits  of  everything 
being  arranged  in  the  best  possible  manner. 

The  complete  electric  and  steam  apparatus  and  fix- 
tures, excepting  the  dynamos  and  engines,  were  con- 
tracted for  by  the  Bennett  &  Wright  Company,  who  are 
among  the  foremost  experts  in  their  line  in  Canada. 
Mr.  T.  F.  Pickett,  foreman  electrician  for  the  company, 
had  charge  of  installing  the  electric  fixtures  throughout, 
including  switchboard  and  wiring,  and  nothing  more 
than  an  inspection  of  the  work  is  required  to  convince 
one  of  its  thoroughness. 

Mr.  G.  A.  W'ilkie  is  chief  engineer,  and  upon  him  de- 
volves the  duties  of  the  mechanical  superintendence  of 
the  building.  In  Mr.  D.  A.  Dixon  he  has  a  valuable 
assistant.  To  these  gentlemen  the  writer  is  indebted 
for  courtesies  extended  while  obtaining  the  above  de- 
scription. 


Mr.  R.  Mackie  has  been  appointed  chief  eng'ineer  of  the  new 
sewagfe  disposal  works  al  Hamilton.  Mr.  Mackie  holds  a  first- 
class  certificate,  and  has  been  engineer  at  the  Hamilton  Bridge 
and  Tool  Works,  Copp  Bros.,  and  the  Rolling  Mills. 

The  Shawenegan  Manufacturing  Company  has  asked  for  letters- 
patent  of  incorporation,  with  a  capital  of  $500,000.  lis  object  is 
to  develop  the  water  power  of  the  St.  Maurice  river,  in  the 
province  of  Quebec,  for  the  production  of  calcium  carbide  and 
electricity.  Among  the  promoters  are  Peter  Lyall,  contractor, 
Montreal,  and  Charles  Riordon,  paper  manufacturer,  St.  Cathar- 
nes. 
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CORROSIVE  AND  SCALE-FORMING  AGENTS  IN  BOILER 
FEED  WATERS. 

Bv  Wm.  TnuMt-soN. 
INTRODL'CTION. 

In  introducing  the  above  subject  to  the  readers  of  the  Canadian 
Electrical  News,  I  do  so  with  a  gpreal  deal  of  pleasure.  Gen- 
erally speaking,  no  branch  of  steam  engineering  receives  less  in- 
telligent attention  on  the  part  of  steam  users  and  engineers  than 
does  this  most  imporlanl  subject.  The  great  importance  of  the 
subject  itself  is  but  vaguely  understood,  and  the  atiention  it  gener- 
ally receives  is  of  a  kind  that  in  the  interests  of  either  economy, 
safety  or  science,  might  be  very  easily  dispensed  with. 

It  has  been  my  privilege  during  the  last  few  months  to  have 
handed  to  me  samples  of  feed  water  and  boiler  scale  from  every 
part  of  this  Dominion.  .An  examination  of  these  proves  to  me  the 
great  necessity  of  the  whole  subject  being  discussed  in  a  thorough 
manner. 

I  do  not  hope  to  add  any  new  scientific  facts  on  this  subject, 
but  rather  to  make  present  well-known  facts  plain  to  my  readers. 
For  this  reason  I  shall  endeavor  to  confine  myself  10  the  four 
general  headings  : 

1st.  The  presence  of  corrosive  agents  in  feed  waters— their 
nature  and  action  on  the  boiler  plates. 

2nd.  Scale-forming  agents  and  nature  of  scale  formed  by  dif- 
ferent m.iterials. 

3rd.   Combined  action  of  scale-forming  and  corrosive  agents. 

4th.   Reaction  necessary  to  prevent  the  formation  of  scale. 

This  covers  an  immense  field,  and  entails  a  lot  of  labor,  which 
1  cheerfully  undertake  for  the  mutual  benefit  of  myself  and  fellow 
engineers,  my  only  cause  for  regret  being  that  a  more  able 
Canadian  engineer  has  not  seen  fit  to  undertake  the  task. 

I  have  to  thank  those  of  you  who  so  kindly  placed  feed  water 
and  scale  at  my  disposal,  and  sincerely  hope  that  a  peiusal  of 
these  articles  will  amply  repay  you  for  any  trouble  you  have  taken 

in  this  respect. 

\'ery  truly  yours. 

The  .ViTHOR. 


[Article  i.l 

Water  is  universally  conceded  to  be  the  greatest  of  all  known 
solvents,  consequently  it  never  occurs  in  a  slate  of  purity  as  a 
natural  supply.  The  foreign  matter  may  be  composed  of  either 
solids  or  gases,  or  both,  and  may  be  in  suspension,  mechanical  or 
chemical  solution  with  the  water.  By  the  term  suspension  is 
meant  a  state  in  which  the  foreign  matter  is  present  in  the  water 
in  its  original  state,  no  matter  how  finely  divided,  and  when  it 
can  be  abstracted  from  the  water  by  filtration,  having  the  same 
properties  as  when  it  entered  the  water  in  the  first  place. 

In  boiler  feed  waters  this  usually  consists  of  vegetable  organic 
matter,  finely  divided  clay,  etc.  The  coarser  and  heavier  the 
particles  the  sooner  will  they  separate  out  and  settle  to  the  bottom 
of  any  receptacle  in  which  water  may  be  contained.  It  is  pos- 
sible, however,  to  find  water  with  foreign  matter  in  suspension  so 
minutely  divided  that  it  is  impossible  to  detect  them  except  by 
slight  turbidity  or  characteristic  coloring  given  to  the  water.  I 
have  in  my  laboratory  samples  of  water  taken  from  freshly  drilled 
artesian  wells  in  the  vicinity  of  Montreal,  containing  particles  of 
clay  held  in  suspension  so  minutely  divided  that  it  took  weeks  for 
complete  settlement  to  take  place,  and  the  slightest  movement  of 
the  containing  vessels  would  cause  particles  to  again  rise  in  the 
water,  thus  causing  turbidity. 

Matter  in  mechanical  or  physical  solution,  on  the  other  hand, 
has  entered  into  combination  with  the  water  and  cannot  be  again 
abstracted  except  by  means  of  a  change  of  state  or  evaporation. 
For  instance,  to  pure,  distilled  water  add  common  salt  ;  this  at 
once  dissolves,  and  until  water  is  saturated,  if  salt  was  pure,  no 
apparent  change  takes  place  in  the  appearance  of  the  water  itself, 
and  il  solution  was  passed  through  the  finest  possible  filter,  salt 
»vould  still  remain  in  solution,  but  if  we  carefully  evaporate  ofl^'the 
water,  salt  will  finally  remain  in  its  original  stale,  no  evident 
change  having  taken  place. 

If  to  pure  water  (H„0)  we  add  oxide  of  sodium  (Xa^O),  soda 
at  once  combines  with  the  water,  or  part  of  it,  with  generation  of 
heat,  a  chemical  reaction  taking  place  in  accordance  with  fol- 
lowing equation  : 

Na„0  +  H^O  =  2.\aOH. 

In  this  case  one  molecule  of  sodium  oxide  enters  into  combina- 
tion with  one  molecule  of  water  to  form  the  new  chemical  com- 
pound, sodium  hydro-oxide,  which  dissolves  in  the  excess  of 
water  present,  and    remains    in    chemical    solution;    and  if  water 


was  ex'.ipor.ited  off,  sodium  oxide    would    not    be  recovered  in  its 
original  state  as  an  oxide,  but  in  the  state  of  sodium  hydroxide. 

The  reader  will  note  the  difference  here.  On  the  one  hand, 
addition  of  sodium  chloride  lo  the  water  made  no  apparent  change 
in  gener.1l  appearance  of  water  to  the  naked  eye,  and  no  heat 
was  evolved,  and  on  evaporation  it  was  again  recovered  in  its 
original  state,  and  without  .any  change  in  weight.  In  this  case 
salt  simply  entered  into  mechanical  solution  with  the  water,  due  10 
the  solvent  powers  of  that  menstrum,  and  is  really  but  a  physical 
change.  In  the  other  case,  sodium  oxide  first  entered  into 
chemical  combination  with  a  portion  of  the  water  (due  to  the 
chemical  affinity  of  the  one  compound  for  the  other)  with  evolution 
of  heal,  and  excess  of  water  present  dissolved  new  chemical  com- 
pound, which  then  remained  in  chemical  solution.  On  evapor;i- 
tion  solid  sodium  oxide  would  be  foimd  to  have  gained  in  weight 
in  direct  proportion  with  the  number  of  molecules  of  water  re- 
quired for  chemical  change  from  the  oxide  lo  the  hydroxide. 

Changes  of  this  description  are  constantly  taking  place,  and  it 
is  with  these  we  shall  particularly  deal  at  a  later  stage  in  these 
articles. 

Not  only  do  a  great  many  solids  dissolve  in  water  to  a 
greater  or  less  extent,  but  many  gases  also  dissolve  very  re.tdily, 
and  to  these  can  be  traced  phenomenon  occurring  in  some  feed 
waters  known  as  pitting  corrosion  and  grooving. 

The  first  of  these  may  be  very  properly  described  as  corrosion, 
occurring  in  small  spots  on  parts  of  a  boiler,  and  is  quite  distinct 
from  general  corrosion,  which  wastes  away  an  extended  area  of 
surface.  Pitting  is  both  annoying  and  generally  very  destructive, 
in  some  cases  burrowing  holes  through  the  affected  parts  of  a 
boiler  as  completely  as  if  it  had  been  drilled.  This  action  was 
formerly  and  is  to-day  occasionally  attributed  to  poor  material 
used  in  construction,  the  theory  being  that  weak  spots  exist  and 
are  attacked  by  corrosive  agents  found  in  the  material  itself. 
There  remains  practically  no  doubt  but  that  a  condition  of  affairs  of 
this  kind  existing  would  have  an  effect  on  the  boiler  parts,  and 
would  facilitate  the  pitting  action.  An  explanation  of  this  kind 
falls  very  far  short  of  a  satisfactory  answer,  however,  in  either 
theory  or  practice,  as  it  is  applicable  to  very  few  cases. 

Careful  experiments  made  by  leading  chemists  and  a  review  of 
the  whole  subject  go  to  prove  quite  conclusively  that  pitting 
occurs  most  frequently  when  gases  are  found  dissolved  in  the 
water,  oxygen  and  carbonic  acid  gas  being  the  most  active 
agents,  and  more  especially  when  present  together.  These 
gases  under  certain  conditions  are  very  soluble  in  water,  and  in 
examining  a  water  for  boiler  feed  purposes  require  just  as  careful 
consideration  as  does  dissolved  solid. 

.Alinospheric  air  dissolves  in  water  very  readily,  and  contains 
at  all  limes  a  certain  percentage  of  carbonic  dioxide,  and  here  a 
very  peculiar  fact  is  to  be  noted  that  has  an  imporlanl  bearing 
on  the  point  before  us.  It  is  a  well  known  fact  that  atmospheric 
air  is  composed  of  nitrogen  and  oxygen  in  mechanical  combina- 
tion, four  of  nitrogen  to  one  of  oxygen  by  volume,  or  very  nearly 
79  volumes  of  nitrogen  lo  21  of  oxygen.  When  atmospheric  air 
is  dissolved  in  water  these  proportions  are  found  to  have  changed, 
said  to  be  due  to  the  greater  solubility  of  oxygen  in  water. 

It  is  worthy  of  note  that  water  dissolves  very  unequal  quanti- 
ties of  the  different  gases,  and  very  unequal  quantities  of  the 
SAME  GAS,  at  different  temperatures.  One  volume  of  water  ab- 
sorbs at  the  temperatures  stated  in  the  following  table  under  at- 
mospheric pressure  equal  to  30  inches  of  mercury,  according  to 
Bunsen,  the  following  volumes  of  the  different  gases  : 


Degrees. 
Fah. 

Oxygen. 

Nitrogen. 
(N) 

Hydrogen 

Carbon 

Dioxide. 

COj 

Chlorine. 
CI 

Sulphur 

Dioxide. 

SO2 

Hydric 

Chloride. 

HCl 

32° 
50° 
68° 

.041 

•033 
.028 

.020 
.016 
.014 

.019 
.019 
.019 

1.80 

1. 18 

.90 

2.59 
2.16 

53-9 
36.4 
27-3 

S°5 
472      . 
441 

While  not  altogether  applicable  to  our  point,  it  may  be  stated 
that  as  the  pressure  increases  a  correspondingly  larger  quantity 
of  the  gas  is  absorbed,  and  as  the  temperature  increases  the  solu- 
bility of  the  gas  decreases  in  many  cases.  (Carefully  refer  lo 
table  on  this  point.)  It  is,  however,  important  to  note  that  the 
pressure  which  determines  the  rate  of  absorption  of  a  gas  is  not 
the  general  pressure  to  which  the  water  or  other  absorbing  liquid 
is  exposed,  but  that  pressure  which  the  gas  under  consideration 
would  exert  if  il  were  ALONE  PRESENT  in  the  space  in  which 
the  absorbing  liquid  is  in  contact.  It  is  necessary  to  bear  this  in 
mind  to  understand  why  atmospheric  air  absorbed  by  water 
differs  in  composition  from  ordinary  air. 

.As  I  have  said,  atmospheric  air  consists   of  79  parts  of  nitrogen 
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and  21  parts  of  oxygen.  In  atmospheric  air,  acting  under  a 
pressure  of  30  inches  of  mercury  or  one  atmosphere,  the  oxygen 
exerts  a  partial  pressure  of  vVt7)  ^"d  the  nitrogen  ^^.  At  50' 
F,  according  to  table,  one  volimte  of  water  at  atmospheric  pres- 
sure absorbs  .033  volume  oxygen  and  .016  volume  nitrogen,  sup- 
posing these  gases  to  be  in  a  pure  state.  Then  under  the  partial 
pressures  above  indicated  water  cannot  absorb  at  50°  F.  more 
than  jVj  X  .033  =  .oo7  volumes  of  oxygen  and  yvV.  x  ■oi6  =  .oi3 
volumes  of  nitrogen. 

Then,  in  .007  +  .013  =  . 020  vohmies  of  atmospheric  air  absorbed 
by  water  there  are  consequently  .007  ox\'gen  and  .013  nitiogen, 
or  in  too  volumes,  35  volumes  of  oxygen  and  65  volumes  of  nitro- 
gen. .Atmospheric  air  then  dissolved  in  water  is  seen  to  be  very 
much  richer  in  o.xygen  than  is  the  air  itself  in  its  ordinary  con- 
dition. This  fact  is  in  itself  worthy  of  the  most  careful  considera- 
tion, and  explains  clearly  what  is  too  often  considered  purely  ac- 
cidental phenomena. 

Before  proceeding  to  discuss  what  action  takes  place  during 
the  act  of  pitting,  I  wish  to  digress  from  the  subject  to  point  out 
to  the  reader  that  the  capacity  of  water  to  absorb  gases  of  fixed 
chemicial  compounds,  such  as  carbonic  dioxide  (CO.,),  sulphur 
dioxide  (SO.^ ),  and  liydric  chloride  (HCl),  must  not  be  confounded 
with  the  behavior  of  atmospheric  air.  Thns  hvdric  chloride  must 
not  be  understood  as  being  absorbed  by  water  m  the  same  pro- 
portions as  its  elements,  hydrogen  and  chlorine.  It  is  a  complete 
gaseous  chemical  compound  of  itself,  and  combines  as  such  ;  in 
other  words,  nitrogen  and  oxygen  retain  their  own  peculiar  prop- 
erties in  atmospheric  air,  but  just  as  soon  as  h}'drogen  and  chlor- 
ine combine  together  to  form  hj'dric  chloride,  an  entirely  new 
chemical  compound  is  formed,  with  quite  different  properties  from 
the  elements  of  which  it  is  composed,  and  with  entirely  different 
degrees  of  solubility. 

When  water  is  strongly  heated  for  a  long  time,  atmospheric 
air  is  completely  expelled,  and  at  once  resumes  its  normal  com- 
position ;  thus  we  have  present  a  quantity  of  free  oxygen,  which 
is  the  cause  of  a  great  deal  of  our  trouble.  While  the  action  of 
oxygen  on  iron  is  well  understood,  it  is  not  easy  to  explain  the 
action  of  gases  producing  pitting  in  a  steam  boiler,  particularly 
to  explain  why  isolated  spots  are  attacked  while  surrounding 
metal  remains  unaffected.  If  we  heat  water  graduallj'  in  a  glass 
retort,  open  to  the  atmosphere,  bubbles  of  gas  or  air  expelled 
from  the  water  are  seen  clinging  to  the  sides  and  bottom  ;  and  if 
we  purposely  scratch  the  inner  surface  of  the  glass,  or  in  other 
manner  create  an  imperfection  of  a  similar  nature,  it  presents  a 
wonderful  attraction  for  these  little  bubbles,  more  collecting  there 
than  at  any  other  part  of  the  retort.  And  so  tenaciously  do  these 
bubbles  cling  to  their  selected  places  that  it  requires  considerable 
agitation  to  remove  them. 

In  steam  boilers  the  same  conditions  prevail,  and  there  remains 
but  little  doubt  that  these  bubbles  contain  free  oxygen  and  other 
gases  in  a  favorable  condition  to  act  on  the  metal  beneath. 
Temperature  being  high,  they  necessarily  act  with  a  great  deal 
of  rapidity.  When  the  o.xygen  has  combined  with  the  iron  of  the 
meial,  protoxide  of  iron  (FeO)  is  formed,  and  a  little  excresence 
appears  on  the  surface  of  the  metal,  due  to  the  expansion  of  the 
iron  by  the  addition  of  oxygen,  and  occupying  more  space  than 
the  iron  acted  upon.  Subsequent  expansion  and  contraction 
causes  this  small  excresence  to  burst,  and  leaves  a  small  pit  or 
roughened  surface,  which  readily  attracts  the  gas  bubbles,  and 
the  process  is  again  repeated  until  finally  a  hole  has  been  eaten 
a    considerable   distance   into    or    completely    through    the    part 

affected. 

(To  be  Continued  ) 


NEW  ARC  LAMP. 

The  accompanying-  cut  represents  a  new  type  of  arc 
lamp  recently  placed  on  the  market  by  the  Canadian 
General  Electric  Company.  This  company  announce 
that  they  are  now  prepared  to  furnish  a  satisfactory  and 
economical  arc  lamp  for  constant  potential,  alternating 
current  circuits.  The  problem  is  said  to  have  been  a 
difficult  one  to  solve,  but  the  results  obtained  are 
claimed  to  be  such  as  to  warrant  any  apparent  delay. 

The  principal  features  of  the  new  lamp  are  briefly  as 
follows  :  Small  maintenance  account,  by  reason  of  a 
life  of  60  to  70  hours,  with  one  pair  ot  carbons  ;  the 
lamp  is  simple  in  construction,  has  few  moving  parts 
and  operates  quiet'v  i  great   economy,    ninety-three  per 


cent.  (93%)  of  the  energy  being  utilized  in  the  arc  ; 
operates  independently  on  circuits  of  100  to  120  volts, 
and  frequencies  of  60  or  125  cycles. 

The  lamp  requires  70  volts  potential  to  the  arc,  and 
consumes  six  amperes.  The  difference  in  the  potential 
at  the  arc  and  at  the  terminals  is  taken  up  by  an  in- 
ductive resistance,  which  is  the  unique  feature  of  the 
lamp.  This  inductive  coil  does  not  consume  in  excess 
of  25  watts,    and    is    placed    within    the  interior  of  the 


C.  G.  E.  Company's  Xew  Arc  Lamp. 

ornatfientation.  The  use  of  high  grade  carbons  is 
essential.  The  lamp  is  artistic  i.i  appearance  and  es- 
pecially suitable  for  interior  illumination.  The  orna- 
mentation is  finished  in  ground  brass  and  black  enamel. 
The  company  are  also  prepared  to  furnish  a  weather- 
proof lamp  suitable  for  outside  service. 


The  renowned  LeRoi  Mines  of  Rossland,  B.  C,  are  extending 
their  pumping  system,  and  have  placed  an  order  through  the 
Rossland  branch  of  the  Jenckes  Machine  Co.,  Sherbrooke,  Que. 
for  a  large  size  special  Knowles  sinking  pump. 
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Few  street  railwaj'  managers  are  aware 

The  Operation  of         c    ^t.       *  i.  r     ^         i_'  ^l    • 

Street  car  Motors.  °^  ^^^  importance  of  teaching  their 
motormen  to  economize  power  by  an 
intelligent  handling  of  their  controllers.  The  controller 
is  intentded  to  take  the  place  of  the  old  method  of  slowly 
accelerating  cars,  and  of  avoiding  a  rush  of  current 
through  the  motor  when  at  rest,  and  instead  of  simply 
interposing  a  resistance  in  series  with  the  motor  which 
can  be  gradually  cut  out,  it  so  arranges  the  armature 
and  field  coils  of  two  motor  cars  as  that  they  are  all 
placed  in  series  with  each  other  at  the  start,  so  that 
each  motor  actually  has  then  a  difference  of  pressure  of 
about  250  volts  across  its  terminals,  without  their  hav- 
ing been  any  useless  consumption  of  power  in  a  rheo- 
stat. The  idea  of  this  is,  of  course,  in  order  that  there 
may  not  be  a  sudden  rush  of  current  through  the  motor, 
which  would  be  the  case  if  it  were  subjected,  when  at 
rest,  to  a  pressure  of  5CX)  volts.  When  it  has  acceler- 
ated to  some  extent,  then  a  second  step  of  the  con- 
troller throws  each  motor  in  parallel  with  its  own  fields, 
but  in  series  with  the  other  motor,  which  combination 
reduces  the  total  resistance  and  more  current  flows, 
until  finally,  after  the  successive  steps  of  the  controller 
have  been  finished,  both  motors  are  in  series  with  their 
own  fields  and  in  parallel  with  each  other,  each  one  tak- 
ing the  full  500  volts.  A  speed  regulation  is  also  often 
effected  by  manipulating  the  controller,  it  being  kept  at 
some  intermediate  position  when  it  is  desired  to  run 
slowly,  or  creep  up  to  some  stopping  point.  Any  posi- 
tion, however,  except  the  last,  that  is,  the  motors  in 
series  with  their  fields  and  in  parallel  with  each  other, 
causes  the  motors  to  work  at  very  low  efficiency,  and 
should  be  avoided  as  much  as  possible.  If  it  be  desired 
to  go  slowly  it  is  better  to  open  the  controller  full  for  a 
few  moments  periodically  and  then  shut  it  right  off, 
"drifting"  until  the  speed  becomes  too  low,  and  then 
opening  full  again  and  so  on,   rath  ^r  than  to  run  at  any 
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intermediate  point.  A  little  practice  will  soon  enable  an 
intelligent  motorman  to  run  slowly  and  smoothly.  It 
is  also  preferable  to  use  a  break  strongly  to  stop,  than 
to  slow  down  by  intermediate  steps. 


A  NUMBER  of  prominent  persons  last 
The  Chambly  Power  ^^g,^  ^^^^  ^^  inspection  of  the  works 
Plant.  '^ 

of  the  Chambly  Manufacturing  Com- 
pany, now  in  course  of  construction  at  Chambly,  Que., 
and  a  description  of  which  appeared  in  the  Electrical 
News  for  December  last.  The  party  included  Mr.  F". 
S.  Pierson,  chief  engineer  of  the  Metropolitan  Traction 
Company,  of  New  York,  and  several  officers  and 
directors  of  the  Montreal  Street  Railway  Company.  A 
thorough  examination  of  the  entire  plant  was  made, 
and  the  unanimous  expression  was  that  the  works  were 
of  the  highest  possible  character.  This  opinion  from 
an  expert  such  as  Mr.  Pierson  must  be  a  source  of 
gratification  alike  to  the  promoters  of  the  undertaking 
and  the  citizens  of  Montreal  and  vicinit)',  who  will  be 
consumers  of  the  current. 


A  BILL    has   passed  the  Ontario  Legis- 
GuaranUeing street    ,    .  i.-   u  •  j    j        l    • 

Railway  Bonds.  '^'^"''^  ^^'^"^'^  '*  regarded  as  bemg  some- 
what of  an  innovation.  It  provides  that 
the  city  of  St.  Thomas  shall  guarantee  the  Street  Rail- 
way Company's  bonds  to  the  amount  of  $50,000,  to 
enable  the  company  to  electrify  its  street  railway  sys- 
tem. In  the  event  of  the  company  failing  to  keep  up 
its  payments  on  the  bonds,  the  city  is  permitted  to  take 
over  the  road  and  operate  it.  Hon.  Mr.  Gibson,  in 
referring  to  the  bill,  stated  that  the  provision  for  muni- 
cipal operation  was  something  that  had  never  been  in- 
troduced in  the  Legislature  before,  but  he  believed  that 
in  the  modern  view  such  powers  were  proper  ones  to 
bestow  upon  the  municipality. 


A  BV-L.\W  of  the  city  of  Montreal  pro- 
Decision  as  to  Staoke       -J         »i     ..       ..  i 

„       _  vides    that    steam    users    must    equip 

Consumers.  ^     t' 

their  plants  with  proper  apparatus  for 
consuming  the  smoke.  An  action  was  recently  entered 
in  the  Recorder's  Court  by  the  Boiler  Inspector  against 
a  saw-mill  owner  for  not  complying  with  the  provisions 
of  the  law.  The  defendant  contended  that  residents  in 
the  vicinity  had  entered  no  complaint,  and  that,  owing 
to  an  increase  in  the  height  of  the  chimney,  no  nuisance 
now  existed.  The  court,  however,  decided  against 
the  defendant,  pointing  out  that  according  to  law  every 
steam  user  was  obliged  to  provide  smoke  consuming 
apparatus,  and  no  complaint  from  the  neighbors  was 
necessary.  The  decision  was  looked  forward  to  with 
much  interest,  as  a  number  of  similar  cases  were  pend- 
ing at  the  time,  which  were  subsequently  dealt  with  in 
a  like  manner,  the  Recorder  allowing  eight  days  in 
which  to  provide  the  apparatus.  It  is  claimed  that  in 
the  city  of  Montreal  ninety-seven  factories  are  equipped 
with  means  of  consuming  the  smoke,  w'hile  perhaps  five 
times  that  number  of  establishments  contain  steam 
boilers.  It  is  quite  probable  that  action  will  be  taken 
to  compel  every  steam  user  to  comply  with  the  law,  in 
which  case  the  manufacturers  of  smoke  consumers  will 
reap  a  harvest.  In  Toronto  the  law  in  this  respect 
differs  from  that  in  Montreal,  inasmuch  as  only  when 
the  smoke  from  a  factory  can  be  shown  to  be  olTensive 
or  destructful  are  steam  users  compelled  to  provide  a 
remedy.  A  number  of  the  largest  manufacturers,  how- 
ever, have  found  it  profitable  to  equip  the'r  plants  with 
mechanical    stokers,    which    besides    efTecting   a    large 


saving  in  fuel,  also  remove  the  necessity  of  providing 
smoke  consumers,  owing  to  the  method  of  firing  em- 
ployed. As  the  number  of  steam  plants  in  Toronto  and 
other  large  cities  becomes  greater,  it  may  be  found 
necessary  to  adopt  regulations  such  as  those  in  force  in 
Montreal. 


Mr.    a.    H.    St.    Germain,    of    North 

Electric  Cabs  vs.       t^  ^         ,  .... 

Street  Railways  1  oronto,  has  announced  his  intention 
of  organizing  an  autocar  service  be- 
tween York  Mills  and  the  city  of  Toronto.  He  is  said 
to  have  ordered  three  electric  busses  from  an  English 
firm,  to  be  delivered  early  in  the  spring.  This  service 
will  come  in  direct  competition  with  the  Metropolitan 
Street  Railway,  and  may  also  affect  the  receipts  of  the 
Toronto  Railway  Company.  The  success  of  the  ven- 
ture will  therefore  be  watched  with  more  than  usual 
interest.  The  electric  cabs  will  be  entirely  different 
from  any  heretofore  seen  in  Canada,  and  will  have  a 
carrying  capacity  for  thirty  passengers,  which  would 
seem  to  strengthen  the  probability  of  their  successful 
competition  with  street  railways.  In  London,  England, 
these  cabs  are  becoming  a  familiar  sight,  and  are  be- 
lieved to  have  passed  the  experimental  stage  so  far  as 
energy  is  concerned,  but  the  cost  of  the  maintenance  of 
the  battery  is  a  point  that  has  not  as  yet  been  demon- 
strated. While  not  forecasting  any  serious  loss  of 
revenue  to  the  street  railways  effected,  the  proposition 
made  by  Mr.  St.  Germain  is  doubtless  of  some  interest 
to  street  railway  companies  as  showing  what  may  be 
attempted  at  other  places  under  similar  circumstances. 
The  reason  for  Mr.  St.  Germain's  decision  to  in- 
augurate such  a  service  is  probably  to  be  found  in  the 
present  unsatisfactory  means  of  reaching  the  central 
part  of  Toronto  from  points  on  Yonge  street  adjacent 
to  the  city,  it  being  necessary  to  transfer  from  the  cars 
of  the  Metropolitan  Street  Railway  to  those  of  the  city 
line,  and  also  to  pay  an  additional  fare.  It  will  be 
remembered  that  at  the  last  session  of  the  Ontario 
Legislature  the  Metropolitan  Railway  Company  sought 
to  obtain  running  rights  over  the  Toronto  Railway 
Company's  track  to  the  Union  Station,  but  the  applica- 
tion was  refused  for  the  reason  that  the  two  com- 
panies could  not  come  to  an  agreement  as  to  terms. 
Had  such  an  arrangement  been  made,  probably  nothing 
would  have  been  heard  of  the  proposition  to  run  a 
system  of  autocars.  The  interests  of  both  railway 
companies  and  municipalities  would,  we  believe,  be 
best  conserved  by  the  appointment  of  a  Board  of  Ar- 
bitrators to  decide  the  question  of  running  rights  of  one 
railway  over  the  tracks  of  another,  and  to  fix  the  rates 
of  fares  and  matters  of  this  character. 


ELECTRICAL  EXPOSITION  IN  1898. 

A  coMP.\NV  of  New  York  gentlemen  has  been  formed, 
with  a  capital  of  $20,000,  to  conduct  an  electrical  ex- 
hibition in  that  city  some  time  during  the  present  year, 
to  follow  the  line  of  the  show  held  in  May,  1896,  and 
which  was  a  pronounced  success.  Mr.  Marcus  Nathan 
has  been  chosen  as  general  manager.  The  new  elec- 
trical inventions  and  improvements  developed  within 
the  past  two  years  will  be  an  important  factor,  and  it 
is  hoped  to  greatly  surpass  the  former  effort. 


The  bill  permitling'  the  city  of  St.  Thomas,  Ont.,  to  guarantee 
the  bonds  of  the  Electric  Street  Railway  Company  to  the  exten; 
of  $50,000,  has  been  passed  by  the  Private  Bills  Committee  of  the 
Ontario  Legislature. 
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MR.  ALFRED  T.  SMITH. 

Prksentkh  herewith  is  the  portrait  of"  a  tjentleman 
well  known  in  telephone  circles,  Mr.  Alfred  T.  Smith, 
District  Manager  for  the  Bell  Telephone  Co.,  with  head- 
quarters at  Kingston.  Mr.  Smith  has  just  emerged 
from  a  serious  illness,  covering  a  period  of  more  than 
two  months.  His  friends  will  be  glad  to  learn  that 
although  a  month  ago  he  was  declared  by  the  physicians 
to  be  beyond  recovery,  his  excellent  constitution  enabled 
him  to  withstand  the  ravages  of  disease,  and  he  is  to- 
day out  of  danger  and  on  the  road  to  convalescence.  A 
few  weeks  spent  in  a  milder  climate  will,  it  is  hoped,  be 
the  means  of  completely  restoring  him  to  health  again. 

Mr.  Smith  has  been  in  the  employ  ot  the  Hell  Tele- 
phone Company  for  nearly  twenty  years,  having  entered 
their  service  at  Hamilton  in  the  year  1879,  when  18 
years  of  age.  One  year  later  found  him  in  charge  of 
construction,  and  the  following  year  he  built  the  first 
long  distance  telephone  line  in  Canada,  connecting  the 
cities  of  Toronto  and  Hamilton.  His  ability  and  care- 
ful attention  to  business  led  to  his  appointment  in 
January,    1882,  as    local  agent    for    Peterborough    and 


Mr.   Ai.iKiiD  T.   S.Miiii. 

Lindsay  ;  from  thence  he  was  transferred  to  the  Halifax 
agency  in  August,  1884.  While  in  charge  of  this  dis- 
trict the  telephone  system  was  installed  on  Sable  Lsland 
much  to  the  convenience  and  comfort  of  the  guards. 
The  electric  light  system  of  Halifax  was  also  constructed 
under  his  immediate  supervision.  In  1886,  at  his  own 
request,  Mr.  Smith  was  transferred  to  the  Kingston 
agency,  and  in  May,  1897,  his  faithful  services  were 
further  recognized  by  his  appointment  as  District 
Deputy  of  the  Ontario  Department.  He  is  a  brother  of 
Mr.  A.  B.  Smith,  superintendent  of  construction  for  the 
G.  N.  W.  Telegraph  Company. 


THE  LATE  WILLIAM  BELL. 
Early  in  December  death  removed  ex-Alderman 
William  Bell,  Dominion  government  engineer,  and  pos- 
sibly one  of  the  best  known  men  in  Toronto.  His  ill- 
ness was  of  a  lingering  nature,  an  attack  ot  typhoid 
fever  subsequently  developing  into  jaundice.  Deceased 
was  61  years  of  age.  He  was  born  in  Woolwich,  Eng- 
land, in  1836,  and  came  to  Canada  when  quite  young. 
He  settled  first  in  Montreal,  and  came  to  Toronto  in 
1857,  since  which  time  he  had  gradually  become  a 
prominent  figure  in  municipal  and  political  life,  serving 
as  a   member  of  the   School  Board    and  City    Council. 


For  four  years  he  held  the  position  of  tax  collector.  In 
1S90  the  late  Mr.  Bell  stood  as  an  equal  rights  candidate 
in  the  provincial  elections,  but  was  unsuccessful.  In  1S94 
hisserviceswere  recognized  by  hisappointment  asgovern- 
tnent  ensjinecr  at  the  Customs  House  in  Toronto.  Ever 
since  1854  Mr.  Bell  was  connected  with  the  Orange 
Lodge,  having  been  County  Master  for  two  years.  He 
was  also  a  member  of  St.  George's  Masonic  Lodge  and 
of  the  Sons  of  England. 


MUNiaPAL  LIGHTING  PLANT  AT  MAGOG, 
QUEBEC. 

The  turning  on  of  the  power  and  light  in  connection 
with  the  new  municipal  lighting  plant  at  Magog,  Que., 
was  made  the  occasion  ot  a  reception  given  by  the 
mayor  and  councillors  in  the  opera  house.  The  hall 
was  brilliantly  lighted  by  many  incandessent  lamps,  and 
the  whole  town  turned  out.  Speeches  were  made  by 
Mayor  Bessette  and  other  councillors,  and  a  very  pleas- 
ant evening  was  spent.  Magog  is  one  of  the  first  tow  ns 
in  the  eastern  townships  to  adopt,  own  and  operate  its 
own  lighting  plant.  The  povi'er  is  obtained  from  the 
Magog  river,  just  below  the  cotton  mills.  The  water 
wheel  plant  of  the  Crocker  special  type  was  furnished 
by  the  Jenckes  Machine  Company,  of  Sherbrooke,  Que., 
and  the  generator,  wiring  and  electrical  plant  by  the 
Canadian  General  Electric  Company. 

The  town  have  under  consideration  the  control  of  the 
w-ater  works,  with  a  view  of  locating  a  pumping  station 
alongside  the  lighting  plant,  as  plenty  of  pow'er  is  avail- 
able for  this  purpose. 


BELL  TELEPHONE  COMPANY'S  ASSESSMENT. 

Jui)e;E  Snider  has  given  a  written  judgment  in  the 
assessment  appeal  of  the  Bell  Telephone  Company  at 
Hamilton.  The  company  was  assessed  for  $27,200  on 
land  and  buildings,  $24,700  on  poles,  wires,  etc.,  $5,000 
income  and  $21,600  personalty,  on  instruments,  etc. 
The  assessment  on  land  and  buildings  was  reduced  to 
$17,000,  the  income  and  personalty  assessment  was 
struck  off,  and  the  assessment  on  the  poles,  wires,  etc., 
was  reduced  to  $13,940,  the  value  of  the  poles,  etc.,  in 
Ward  2.  The  judges  held  that  the  poles,  wires  and 
conduits  were  assessable  as  real  estate,  but  the  way  the 
assessment  was  made  they  could  only  assess  the  poles, 
etc.,  in  Ward  2.  The  judges  held  that  the  telephone 
instruments  were  personal  property,  and  that  under  the 
act  the  company  was  not  assessable  for  personalty.  It 
was  held  that  a  reduction  should  be  made  for  the  cross- 
arms  used  by  the  city  for  fire  alarm  purposes,  and  that 
no  agreement  existed  between  the  city  and  the  company 
in  reference  to  the  aseessment.  The  judges  considered 
that  the  assessment  should  be  made  as  a  "  going  con- 
cern," and  that  the  poles,  etc.,  should  be  assessed  up  to 
85  per  cent,  of  the  cost.  While  the  assessment  was  re- 
duced from  $78,500  to  $30,900,  it  is  only  $2,200  less 
than  last  year.  The  judges  decided  in  favor  of  the 
principle  of  assessing  poles,  etc.,  as  real  estate,  and 
w-ould  have  allowed  the  whole  amount  had  the  assess- 
ment been  divided  among  the  different  Wards  and  not 
all  in  Ward  2. 


APPRECIATES  IT  HIGHLY. 


Mr.  Roderick  J.  Parke,  electrical  eng-iiieer,  Montreal,  writes: 
"  I  am  a  rea^ular  subscriber  to  the  ELECTRICAL  Nkws,  and  appre- 
ciate it  highly — in  fact,  I  would  not  be  without  it  for  triple  its 
cost." 


January.  1898 
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RECENT  CANADIAN  PATENTS. 

The  Patent  Record  contains  descriptions  of  I  lie  following  de- 
vices, for  whicli  patents  have  been  granted  in  Canada  : 

Steam  engine  indicator,  Peter  E.  Apgar,  Pliiladelphia,  Pa. ; 
smoke  consumer,  Chas.  C.  Bruckner,  Chicago ;  apparatus  for 
utilizing  exhaust  slea.n,  Herman  Ten  Winkel,  Denver,  Col. ;  car 
brake  for  street  railway,  Patrick  Flood,  New  York  ;  gas  engine, 
W.  E.  White  and  E.  A.  Myers,  Garnett,  Indiana  ;  gas  engine, 
Mexwell,  Wyeih  &  Co.,  Brooklyn,  N.  V.;  motor  vehicle,  Charles 
H.  Barrows,  VViUiamanlic,  Conn. ;  apparatus  for  attaching  electric 
lamp  bulbs,  Olney  Snnth,  Detroit,  Mich.;  rotary  engine,  Charles 
A.  Ingerham,  Wabigoon,  Onl.;  smoke  consumer,  J.  H.  Saunders, 
Buffalo,  N.Y.;  meter,  Canadian  General  Electric  Co.,  Toronto; 
system  of  electrical  transportation,  Philip  K.  Stern,  St.  Louis,  U. 
S.;  system  of  electrical  distribution,  Canadian  General  Electric 
Co.,  Toronto  ;  electric  meter,  Canadian  General  Electric  Co., 
Toronto  ;  motor  reversing  switch,  Canadian  General  Electric 
Co.,  Toronto  ;  grate  for  steam  boilers,  Alfred  Davy  and  John 
Edey,  London,  Eng.;  armature,  Abe  L.  Cushnian,  Concord,  U. 
S.;  valve  indicator,  John  T.  Christie,  Troy,  N.Y.;  storage  bat- 
tery, Lee  &  Co.,  Chicago;  trolley  wheel,  R.  I.  McPhail,  Toronto; 
system  of  electrical  distribution,  J.  F.  Kelly  and  C.  C.  Chesney, 
Pittsfield,  Mass.;  speed  gear  for  motor  cars,  George  G.  Harding- 
ham,  London,  Eng.;  smoke  consuming  apparatus,  Michel  E. 
Bernier,  Montreal  ;  governor  for  steam  engines,  Edwin  J.  Arm- 
strong, Oswego,  N.Y. 


Rotary  Engine. 

Patentee;  Walter  F.  Clements,  Winnipeg,  Man.,  granted  lylh 
September,  1897. 
Claim. — In  a  rotary  engine,  the  combination  with  a  cylinder 
eccentric  in  cross-section,  of  a  revoluble  piston  bearing  against 
one  side  of  the  cylinder  and  forming  a  steam  chamber  on  the  other 
side,  said  piston  being  provided  with  radial  slots  and  recesses  in 
its  sides,  stationary  cams  arranged  inside  the  said  recesses  with 
their  peripheries  concentric  with  the  periphery  of  the  cylinder,  and 
abutment  plates  slidable  in  the  said  radial  slots  between  the  said 
cams  and  cylinder,  substantiallv  as  set  forth. 


~^jj  cm        jn  ^  lLU  I 1 

Street  Railway  Switch. 


tor  assisting  movement  of  the  operating  lever,  in  combination  with 
a  series  of  swinging  arms  carried  by  a  car,  a  series  of  cam-levers 
also  carried  by  the  car,  and  suitable  connections  between  said 
cam-levers  and  the  swinging  arms,  the  latter  being  adapted  to 
contact  with  the  operating  cams  for  shifting  the  switch. 


Patentee  :  Wm.  A.  Grant,  assignee  of  Filmore  Peters,  both  of 
Cornwall,  Ont.,  granted  23rd  September,  1897. 
Claim. — In  an  automatic  switch,  the  combination  with  an 
operating  lever  connected  to  a  switch-tongue,  of  mechanism 
adapted  to  actuate  the  lever  when  operated  by  devices  carried  by 
a  car.  The  combination  of  an  operating  lever  arranged  beneath 
the  surface  of  the  track,  operating  cams  provided  with  bevelled 
surfaces,  a  friction-reducing  device,  and  means  for  depressing  the 
cams.  An  automatic  switch  comprising  a  box,  a  covering-plate 
therefor,  an  operating  lever  pivotted  to  the  under  side  of  said  cov- 
ering-plate and  working  within  said  box,  said  operating  lever  be- 
ing suitably  connected  to  a  switch-tongue,  an  anti-friction  roller 
carried  by  the  operating  lever,  a  series  of  operating  cams  pivotted 
adjacent  to  said  lever  and  provided  with  bevelled  surfaces  adapted 
to  contact  with  said  anti-friction  roller  for  shifting  the  lever, 
means    for    returning    the    cams    to    their     normal     position    and 


Storage  Battery. 

Patentee  :  Charles  Riordon,  assignee  of  Wtn.  J.  Still,  joth  of 
Toronto  ;  granted  23rd  October,  1S97. 
Claim. — In  a  storage  battery,  an  electrode,  comprising  a  lec- 
langular,  hollow  spiral  of  flat  strip  sheet  lead  in  flexible  form  with 
both  edges  free,  an  interposed  hollow  spiral  of  active  material, 
exposed  at  the  inside  and  outside,  a  rectangular  supporting  post 
for  the  electrode  extending  up  through  the  spiral  longitudinal 
grooves  in  each  side  of  the  post,  and  a  lead  from  the  centre  edge 
of  the  spiral  extending  up  through  one  of  the  grooves  through  the 
central  opening  of  the  spiral.  The  combination  with  tlie  spirally 
formed  electrodes,  having  the  reduced  top  and  bottom  ends  form- 
ing shoulders,  of  the  top  and  bottom  plates,  slots  in  the  same 
through  which  the  leads  extend,  binding  posts  to  which  the  leads 
are  connected,  and  the  top  sealing  plate  resting  on  the  tops  of  the 
posts  and  having  openings  through  which  the  binding  posts  ex- 
tend. The  combination  with  the  electrodes  and  leads  therefrom, 
and  binding  posts  to  which  the  leads  for  each  cell  are  connected, 
having  stems  with  spherical  heads,  of  a  pair  of  connecting  plates 
for  the  cells  having  arc-shaped  grooves  and  clamping  means  for 
holding  the  spherical  heads  in  the  grooves,  as  and  for  the  purpose 
specified. 


PERSONAL. 

At  a  meeting  of  the  board  of  directors  of  the  Niagara  Falls 
Park  and  River  Railway,  held  in  Toronto,  Mr.  Wilfred  Phillips, 
who  had  completed  his  first  year  as  acting  manager  of  the  road, 
was  appointed  general  manager. 

Prof.  Alexander  Melville  Bell,  of  New  York,  the  distinguished 
scientist  and  father  of  Mr.  Graham  Bell,  the  inventor  of 
the  telephone,  has  chosen  a  Canadian  lady  as  a  partner  in  life,  in 
the  person  of  Mrs.  H.  G.  Shibley,  of  Harrowsmith,  Ont. 

Mr.  R.  C.  Pettigrew,  of  Hamilton,  treasurer  of  the  Executive 
Council  of  the  Canadian  Association  of  Stationary  Engineers,  was 
elected  alderman  for  the  Seventh  Ward  at  the  municipal  elections 
this  month.  Mr.  Pettigrew  was  formerly  a  member  of  the  School 
Board. 

Mr.  T.  R.  Rosebrugh,  lecturer  in  electrical  engineering  at  the 
School  of  Practical  Science,  Toronto,  was  married  on  the  30th  of 
December  last,  at  Syracuse,  N.Y.,  to  Miss  Jessie  Aeolia  Why- 
born,  only  daughter  of  Dr.  Whyborn,  of  that  city,  the  ceremony 
being  performed  by  Rev.  R.  Calthrop.  The  Electrical  News 
joins  with  the  many  friends  of  the  bride  and  groom  in  wishing 
them  many  years  of  wedded  happiness. 

Mr.  Walter  Rogers,  brother  of  Mr.  Joseph  Rogers,  of  the 
Rogers  Electric  Company,  died  at  St.  Joseph's  Hospital  in  London 
last  month,  after  an  illness  of  a  couple  of  months.  Deceased 
was  an  electrical  construction  man  of  wide  experience  and  excep- 
tional ability.  Before  going  into  business  with  his  brother  he 
spent  two  years  at  electrical  work  in  Vancouver,  B.C.,  for  the 
Vancouver  Street  Railway,  and  one  year  in  Chicago  with  the 
Edison  Electrical  Construction  Company. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


Note.— Scvrclarics  of  Associalions   arc    rojucitcj  lo   forward   mitler  for  publi- 
cation in  this  Dcpartmrnt  not  later  than  the  a8th  of  each  month. 


TORONTO  NO.    1. 

At  a  meeting  of  Toronto  No.  i,  held  on  December 
15th,  there  was  a  large  attendance.  The  trustees  of 
the  hall  reported  that  the  Queen  City  Insurance  Com- 
pany had  allowed  the  sum  of  $154-71  for  damages  oc- 
casioned by  the  recent  fire,  which  will  nearly  cover  the 
the  loss.  .\  letter  was  read  from  Mr.  J.  J.  Main,  re- 
gretting his  inability,  owing  to  business  engagements, 
to  deliver  a  promised  lecture.  He  hoped  to  be  able  to 
favor  the  association  at  a  later  date.  Mr.  Milne 
worked  out  some  problems  in  electricity.  Over  fifty 
members  were  present  at  the  regular  meeting  on  January 
5th.  There  was  one  initiation  and  four  propositions 
for  membership.  The  association  was  notified  that  the 
new  association  started  in  the  west  end  of  the  city 
would  hold  a  formal  opening  on  Thursday  evening, 
January  13th,  to  which  all  the  members  of  No.  i  were 
invited.  A  committee  was  appointed  to  arrange  for  an 
At-Home  to  celebrate  the  re-opening  of  the  hall.  On 
Tuesday,  the  nth  inst. ,  an  open  meeting  was  held,  at 
which  Mr.  James  Milne,  manager  of  the  Weeks-Eldred 
Company,  delivered  an  interesting  lecture.  The  regular 
meetings  are  held  on  the  first  and  second  Wednesdays 
of  each  month,  and  the  president  especially  requests  a 
a  large  attendance  during  the  winter  months. 

HAMILTON   NO.    2. 

The  above  association  is  keeping  up  its  standard  in 
educational  work.  At  a  recent  meeting  Mr.  A.  M. 
VVickens,  of  Toronto  No.  i,  read  a  paper  on  Latent 
Heat,  and  at  a  later  meeting  a  paper  was  presented  by 
Mr.  F.  G.  Mitchell,  which  will  be  found  on  another 
page. 


9.7  lbs.  respectively,  giving  us  mean  effective  pressures 
of  7.7,  35,  4.2,  13.3  lbs  ,  which,  when  calculated,  gives 
forward  horse  powers  of  24.6,  54,  19.3,  28.(1,  backward 
horse  powers  of  14.93,  ''>  '4'  '2;  the  difference  be- 
tween the  two  being  the  resultants  or  indicated  horse 
powers,  which  are  9-67,  43,  5.2,  16.6  respectively.  It 
is  not  customary  to  calculate  the  gross  forward  and 
backward  h.p.,  it  being  far  easier  lo  get  the  net  or  i  h. 
p.  directly  from  the  diagrams.  The  M.I^.P.  of  diagrams 
7,  8  and  9  are  3.9,  9.1  and  3.2  lbs.,  and  the  indicated 
horse  powers  are  7,  16.2,  56  respectively. 

In  the  exhaust  diagrams.  No.  1,  when  measured  to 
scale,  we  find  that  release  takes  place  when  piston  is 
about  2. '4  inches  from  head  end  of  stroke  and  3  '4  inches 
from  crank  end.  Compression  commences  about  half- 
stroke. 

From  the  above  "  .Amateur  "  can  draw  his  own  con- 
clusions regarding  straight  and  centre  connections. 
Probably  some  of  the  rest  of  your    readers   will    answer 

whatever  else  is  necessarv. 

M.J. 


QUESTIONS  AND  ANSWERS. 

A  correspondent  sends  the  following  as  a  partial 
answer  to  "  Amateur  "  in  the  December  issue  of  the 
News  : 

.Absolutely  correct  results  cannot  be  obtained  from 
the  diagrams,  for  the  reasons  (i)  that  they  are  not  full 
size,  and  (2)  they  are  not  all  to  the  same  reduced  scale. 
The  results  given  below,  however,  will  be  correct  for  all 
practical  purposes.  In  taking  pipe  diagrams,  care  should 
be  taken  to  have  them  the  same  length  as  the  others 
taken  from  the  engine.  When  this  is  the  case  the  pro- 
portions between  them  are  exact,  and  when  not  the  case 
the  proportions  must  be  determined  by  calculation. 
For  convenience  let  us  number  the  diagrams  i,  2,  3  up 
to  9,  where  i  is  the  first  set  of  exhaust  cards.  In  com- 
paring I  and  3  there  is  a  diflFerence  of  5-16  inch  in  their 
lengths,  and  between  the  first  and  last  cards  of  No.  i 
set  there  is  a  difTerence,  showing  that  the  cord  must 
have  been  stretching. 

We  do  not  know  exactly  what  is  required  in  the 
nature  of  calculation  of  the  exhaust  cards,  whether 
"  Amateur  "  means  to  determine  the  point  of  release, 
etc.,  in  terms  of  the  stroke,  or  whether  he  desires  the 
amount  of  horse  power  the  engine  exerts  in  working 
against  the  back  pressure.  We  are  inclined  to  think  it 
is  the  latter,  and  if  so  this  must  be  calculated  from  the 
other  diagrams.  In  diagrams  3,  4,  5  and  6  we  have 
respectively  mean  forward  pressures  of  19.6,  44,  15.4, 
23  lbs.,  and  mean  backward  pressures  of  11.9,  9,  11.2, 


A  NEW  DETERMINATION  OF  THE  VALUE 
OF  THE  OHM. 
With  the  aim  of  obtaining  a  standard  value  of  the 
unit  of  resistance,  which  value  should  not  change  with 
time,  the  machine  known  as  the  Lorenz  apparatus  has 
been  developed.  The  British  Government  has  adopted 
a  standard  known  as  the  "  Board  of  Trade  Ohm  Stan- 
dard, \'erified,  1894,"  which  is  a  purely  physical  stan- 
dard, the  constancy  of  which,  with  time,  depends  on  the 
assumed  absence  of  any  changes  in  its  molecular  struc- 
ture or  physical  strains.  The  Lorenz  apparatus,  says 
the  E;iectrical  World,  depends  upon  the  demonstra- 
tion by  the  dimensional  system,  that  a  resistance 
is  proportional  to  a  velocity,  and  hence  can  be 
measured  by  standards  purely  of  length  and  time, 
which  are  less  likely  to  change  in  centuries  to  come  than 
the  physical  aggregation  of  the  molecules  of  any  stan- 
dard resistance. 

The  Lorenz  apparatus,  as  built  by  Messrs.  Nalder 
Bros.,  of  London,  for  the  McGill  University,  of  Mont- 
real, consists  of  a  bronze  disc,  mounted  centrally  on  a 
shaft,  by  which  it  can  be  rotated  in  its  own  plane  at 
high  speeds,  and  concentric  with  this  disc  a  solenoid 
surface  in  a  helical  groove  of  semi-circular  section  cut  in 
the  cylindrical  surface  of  a  massive  marble  ring.  The 
ring  is  about  21  inches  outside  diameter,  15  inches  inside 
diameter,  and  7  inches  in  azial  length. 

The  determination  of  the  ohm  involves  the  exact  cal- 
culation of  the  co-efficient  of  mutual  induction  between 
this  coil  and  the  periphery  of  the  disc,  and  therefore  in- 
volves the  exact  measurement  of  the  diameter  of  the 
coil  and  disc.  This  was  done  with  a  Whitworth  meas- 
uring machine,  a  long  series  of  observations  in  different 
directions  giving  a  highly  accurate  result.  To  prevent 
any  leakage  of  current  from  turn  to  turn,  double  silk- 
covered  wire  was  used,  brushed  over  with  melted  paraf- 
fin wax.  The  co-eflficient  of  linear  expansion  of  the 
marble  was  also  determined.  The  phosphor-bronze 
disc  was  ground  in  place,  so  as  to  be  made  true  on  its 
axis  of  rotation,  and  its  diameter  and  co-efTicient  of 
linear  expansion  were  carefully  measured. 

Contact  was  made  with  the  centre  of  the  disc  by  a 
tube  projecting  into  an  axial  hole  in  the  disc  and  carry- 
ing a  small  stream  of  mercury.  Three  small  tangential 
phosphor-bronze  tubes  were   pressed  lightly  against  the 
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periphery  of  the  disc  at  three  points,  separated  by  an 
angular  distance  of  120°.  Mercury  was  passed  through 
these  tubes  also,  the  effect  being  to  greatly  diminish  the 
disturbances  due  to  thermo-electric  effects. 

The  method  of  determining  the  resistance  was  a  zero 
method,  the  current  in  the  field  coil  being  passed  through 
the  resistance  to  be  determined  ;  and  the  E.M.F.  set 
up  in  the  disc  at  the  proper  speed,  being  balanced 
against  the  fall  of  potential  in  this  resistance.  For 
balancing  an  extremely  sesitive  Ayrton-Mather  galvano- 
meter of  the  d'Arsonval  type  was  used.  Extreme  care 
was  taken  in  the  preparation  of  the  resistance  coils, 
their  comparison  with  the  Board  of  Trade  standard,  and 
the  determination  of  their  temperature  co-efficients. 
The  thermometers  used  in  tne  investigation  were  care- 
fully calibrated  at  Kew,  and  the  clock  which  was  used 
for  the  determination  of  the  speed  was  compared  with 
the  time  set  from  Greenwich. 

The  results  of  the  successive  measurements  of  the 
absolute  resistances  became  very  concordant  after 
various  possible  causes  of  small  errors  had  been  gradu- 
ally eliminated.  Nine  sets  of  observations  taken  on  July 
30,  1897,  gave  results  for  the  value  of  the  Board  of 
Trade  ohm  in  true  ohms,  which  showed,  when  all  cor- 
rections had  been  made,  that  one  Board  of  Trade  ohm  = 
1.00026  true  ohms. 

This  result  was  then  discussed  in  the  light  of  all 
sources  of  error  that  could  enter  into  it,  and  the  effects 
that  would  be  produced  by  such  errors.  The  marble 
ring  and  the  phosphor  bronze  disc  were  carefully  tested 
in  induction  balances  for  the  presence  of  possible  traces 
of  iron  which  would  affect  their  permeability,  no  such 
effect  being  detectable  with  a  sensitiveness  to  one  part 
in  15,000.  The  final  conclusion  of  the  series  of  tests 
was  that  the  Board  of  Trade  ohm  is  between  two  and 
three  parts  in  10,000  larger  than  the  true  ohm.  This 
is  probably  the  most  precise  comparison  of  physical 
standards  of  resistance  with  their  defined  value  ever 
made. 
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SPARKS. 

The  London  Electric  Light  Company  have  erected  a  small  addition 
to  their  building. 

Leonard  (&  Son,  of  Dundas,  Ont.,  have  purchased  an  incandescent 
lighting  plant  from  the  Canadian  General  Electric  Co. 

The  Danville  Electric  Light  Co.  have  purchased  a  60  kilowatt  single 
phase  alternator  from  the  Canadian  (Jeneral  Electric  Co. 

The  Canadian  General  Electric  Company  are  installing  an  isolated 
plant  for  R.  F.  Hicks,  of  Norwich,  Ont. 

The  corporation  of  Magog,  Que.,  have  placed  an  order  with  the 
Canadian  General  Electric  Company  for  a  2,000  light  alternator  of  their 
single  phase,  revolving  armature  compound  type. 

The  Richmond  Light  and  Power  Co.,  of  Richmond,  Que.,  aie  adding 
to  their  electric  lighting  equipment,  and  have  placed  with  the  Royal 
Electric  Co.,  Montreal,  an  order  for  one  of  their  75  k.w.  "  S.K.C." 
generators  and  switchboard  apparatus  complete. 

The  Toronto  Railway  Co.  have  given  an  order  to  the  Canadian 
General  Electric  Co.  for  an  850  kilowatt  direct-connected  generator. 
This  machine  will  be  a  duplicate  of  that  which  has  been  in  operation  in 
their  power  house  for  two  yeais  past. 

Messrs.  Edgar  &  Roy,  of  North  Ilatley,  Que.,  are  at  present  enlarg- 
ing their  electric  lighting  plant,  and  propose  to  fuinish  power  as  well  as 
light  in  the  future.  In  order  to  be  in  a  position  to  do  this  they  have 
placed  their  order  with  the  Royal  Electric  Co.  for  a  60  k.w.  "  .S.K.C." 
two-phase  generator,  which  will  be  installed  immediately. 

The  Dechenes  Electric  Company  are  lighting  the  Russell  House  and 
Opera  House  in  Ottawa.  They  have  recently  placed  an  order  for 
several  induction  motors  with  the  Canadian  General  Electric  Company, 
to  be  operated  from  their  monocyclic  circuits. 

The  Edmonton  Electric  Light  Co.,  of  Edmonton,  N.W.T.,  are  im- 
proving and  extending  their  plant.  The  new  electrical  equipment  pur- 
chased by  them  from  the  Royal  Electric  Comp.any  consists  of  one  75 
k.w.  "  S.K.C."  two-phase  generator,  complete,  with  exciter  and 
switch-board,  as  well  as  the  necessary  material  for  the  other  changes. 

At  the  last  meeting  of  the  town  council  of  Granby,  Que.,  the  question 
of  a  more  complete  and  efficient  electric  light  system  was  considered. 
It  was  moved  that  the  secretary  be  authorized  to  advertise  for  tenders 
for  an  arc  and  incandescent  plant,  but  at  the  suggestion  of  Mayor  Miner 
the  motion  was  allowed  to  stand  pending  definite  information  in  regard 
to  the  tannery  water  power. 

The  new  100  arc  light  plant  at  Chatham,  Ont.,  has  been  taken  over 
from  the  contractors  by  the  city,  and  is  said  to  be  running  satisfactorily. 
The  electrical  apparatus,  including  dynamos,  lamps  and  circuits,  was 
furnished  by  the  Thompson  Electric  Company,  of  Hamilton.  In  a  later 
issue  we  hope  to  present  an  illustrated  description  of  this  plant,  which 
is  one  of  the  largest  yet  to  be  installed  in  Canada  under  civic  control. 

The  contract  for  the  power  transmission  plant  of  the  British  Columbia 
Railways  Company  at  Victoria,  B.C..  reference  to  which  has  already 
been  made  in  this  journal,  has  been  awarded  to  the  Canadian  General 
Electric  Company,  and  will  consist  of  three-phase  generators  adapted 
for  direct  connection  to  Pelton  water  wheels,  having  an  aggregate  ca- 
pacity of  1,500  horse  power. 

For  the  past  two  years  a  philanthropic  association  of  Montreal,  the 
St.  lean  Baptiste  Society,  has  organized  a  series  of  free  lectures  in  their 
edifice,  the  Monument  National.  This  year  a  series  of  lectures  on 
"  Practical  Electricity  "  has  been  added  to  the  programme,  the  lecturer 
being  Mr.  Louis  A.  Herdt,  E.E.,  Consulting  Engineer  and  Lecturer  in 
Electrical  Engineering  at  McGill  University.  These  lectures  were 
begun  in  October  last,  and  are  exceedingly  well  attended,  over  200 
people,  young  and  old,  in  search  of  learning,  having  availed  themselves 
of  the  opportunity  thus  afforded. 

The  Toronto  branch  of  the  Bell  Telephone  Company  have  issued  to 
subscribers  an  improved  telephone  directory,  which  in  point  of  con- 
venience and  general  arrangement  is  especially  worthy  of  mention.  The 
book  is  well  printed,  and  the  absence  of  advertisements  throughout  the 
pages  is  a  noticeable  improvement.  A  complete  list  of  the  offices  in 
Ontario  and  Quebec  connected  with  the  long  distance  lines  appears  in 
the  front,  while  a  numerical  list  of  the  telephones  of  the  Toronto  ex- 
change, showing  in  the  order  of  their  numbers  the  page  in  telephone 
directory  on  which  any  number  may  be  found,  is  also  included. 

The  town  of  Parrsboio,  N.  .S.,  is  installing  a  complete  arc  and  in- 
candescent system,  and  has  awarded  contracts  for  apparatus  as  follows  : 
Complete  steam  plant,  including  Monarch  Economic  boiler  and  two 
engines,  Robb  Engineering  Co.,  Amherst,  N.  S. ;  arc  dynamo  and 
lamps,  Thompson  Electric  Co.,  Hamilton  ;  alternating  generator, 
Munderloh  cS:  Co.,  Montreal,  .as  agents  for  the  Warren  induction  type  ; 
transformers,  W.  A.  Johnson  Electric  Co.,  Toronto  ;  lamps  and  meters, 
Packard  Electric  Co.,  St.  Catharines;  supplies,  Canadian  General 
Electric  Co.,  Toronto.  The  plant  is  expected  to  be  in  operation  by 
February  ist.  Mr.  Geo.  White- Fraser,  of  Toronto,  is  consulting  en- 
gineer. 
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INTROD'U'CTOR.Y 

Afier  TTiAture  deliberation  the  publisher  of  this  journal  has  decided  to  devote  a  certain  amount  of  space  each  month  to  what  uiay  be  termed  an  KducationnI 
Department,  wherein  both  mechanical  and  electrical  formula  and  mathematical  problems  wilt  be  di«:usscd,  illustrated,  and  as  far  as  possible  rule  and  example  Kiven.  At  the 
request  of  the  editor.  I  have  with  pleasure  undertaken  to  contribute  to  this  department  regularly  each  month,  and  before  discussins  actual  mathematical  problems,  wish  to 
briefly  introduce  the  >ubiect  at  is-iue. 

The  primary  object  of  this  department  is  chiefly  to  increase  the  %-alu;  of  an  already  valuable  i>aper,  by  placing;  in  the  hands  of  ever)-  enRinccr  who  has  any  knowledj^e 
of  the  rudimentary  principles  of  mathematics,  such  matter  as  will  enable  him  by  a  little  study  to  master  the  mo-vl  intricate  mechanical  and  electrical  formula.  Many  of  our 
most  N-aluabte  engineering  works  and  publications  fron  time  to  time  contain  formula  that  is  in  many  cases  but  vaguely  understood,  and  very  often  entirely  misunderstood,  thus 
rendering  an  otherwise  valuable  work  practically  valueless  to  the  reader. 

Just  at  %«hat  particular  p-iint  our  calculations  should  commence  became  a  matter  of  serious  thought,  and  past  experience  had  to  l>e  carefully  considered,  bearing  in 
mind  the  fact  that  there  are  many  really  good  engineers  whasc  early  education  has,  through  force  of  circumstances,  been  deficient,  and  many  others  who,  througli  lack  of 
opportunity,  have  not  been  able  I  >  review  their  early  education  for  years.  Knowing  by  obscr\ation  and  experience  the  great  n'cessiiy  of  having  a  thorough  elcnu-ntary 
education  before  attempting  to  digest  and  calculate  problems,  and  the  almost  utter  impossibility  of  the  student  arriving  at  a  satisfactory  conclusion  ot  his  >tudies  without  a 
thorough  knowledge  of  the  principle  of  mathematics  involved,  I  have  decided  to  commence  at  a  point  and  carry  out  the  programme  outlined  in  this  journal— commencing  at 
the  foundation  and  advancing  by  easy  stages  until  the  principles  underlying  the  most  obtuse  and  diflicult  formula  can  be  readily  explained  and  easily  understood.  The  advan- 
tages to  be  deriveii  from  an  education  of  this  kind,  coupled  with  practical  mechanical  ability,  Ls  too  well  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace: 
Decimal  Fractions— Definitions  and  explanation  of  principles  of,  and  method  of  reduction  to  common  fractions,  and  vice  versa. 
Square  asu  Circular  Measurk— Definition  and  explanation  and  practical  demonstrations  of. 
Cubical  as-d  Cvlindkical  Measurements— Definitions  and  explanations  of,  with  practical  hints. 
Square  and  Cube  Root — Definitions  and  explanations  of. 

Safety  Valve  Calcui-ations— (Spring  and  Lever  Typcs)~Principlcs  of,  with  practical  demonstrations. 
Boiler  Construction— Stays,  rivets,  joints  and  seams,  iron  and  steel  plate— strength  of,  with  formula  and  practical  demonstrations. 

It  is  not  the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  without  reference  to  any  particular  object ;  on  the  contrary,  every  problem  will  be 
carefully  thought  out,  and  only  such  information  given  as  will  be  of  use  to  you,  and  an  effort  will  be  made,  based  on  experience  and  a  knowledge  of  the  requirements,  to  make 
his  series  of  tests  complete  in  every  particular.  Wm.  Thomi-son. 


(Artici  e  IX.] 

DIVIDED  AND  SHUNT  CIRCUITS. 
A  conductor  from  one  terminal  of  a  generator  may  be    divided 
into   any    number   of  divisions   or    branches.      Each    branch    or 
division  may  varj-  in  resistance,  and  ihey  may  all  unite   on  reach- 
ing the  other  terminal. 
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Example  6  :  .\  portion  of  the  circuit  connected  with  generator 
G  in  Fig.  2  consists  of  4  parallel  conductors.  A,  B,  C  and  D.  R 
ofA=ioo  ohms;  6  =  75  ohms;  C  =  50  ohms,  and  0  =  25  ohms, 
what  will  be  the  ratio  of  current  passing  through  the  circuit  which 
will  pass  through  each  conductor. 

According  to  Rule  i  the  current  passing  through  each  of  the  con 
ductors  A,  B,  C  and  D  will  be  inversely  proportionate  to  its  resist- 
ance. 


.-.  As  A  :  B 
Or  to  simplify  : 


C  :  D 


As  ."V  :  D        100  :  25 
B  :  D  :  :     75  :  25 
C  :  D  :  :    50  :  25 
That  is,  that  the  ratio  which  current  passing  through  conductor  .\ 
bears  to  current  passing  through  conductor  D  is  the  same  as   the 
ratio  that  the  resistance  of  conductor  A  bears  to  R  of  conductor 
D,  and  so  on  for  all  the  other  conductors. 

Example  7  :  Supposing  the  current  passing  through  terminals 
of  generator,  and  consequently  through  circuit,  to  be  50  amperes, 
what  amount  of  current  will  pass  through  each  of  the  branches, 
A,  B,  C  and  D,  in  foregoing  problem. 

To  determine  the  amount  of  current  that  will  pass  through 
parallel  circuits  of  diflferent  resistances,  take  the  resistance  of 
each  branch  in  ohms  as  a  denominator,  having  1  as  a  numerator. 
Reduce  the  fractions  to  a  common  denominator  and  add  together 
the  new  numerators.  Take  the  sum  of  the  numerators  as  a  new 
common  denominator,  and  the  single  numerators  as  new  numera- 
tors, and  new  fractions  will  express  proportional  currents  passing 
through  portions  of  circuit  as  units  of  one. 

3  .  4  .  6.  12 
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.And  sum  of  numerators  equals  25,  using  this  as  per  rule 

.".  current  passing  through  branches   expressed  in  units  of  one 
must  equal:  A  =  A;  B  =  5*j  ;  €  =  1%;   D  =  i4. 
Total  current  passing  through  circuit  is  given  as  50  amperes. 
Then  current  passing  through  A  =  !fV  50  =  6  amp. 


B  = 


-x  50  =  8  amp. 


C  =  /j  X  50  =  1 2  amp. 
.v(X5o  =  24amp. 


D  = 


It  will  be  observed  in  Fig.  2  that  current  passing   through    cir- 


cuit first  passes  through  conductor  E',  and  when  parallel  branches 
are  reached  four  paths  are  provide!  for  its  passage,  when  it 
again  unites  on  conductor  E''. 

It  is  quite  evident  that  the  more  paths  tliero  are  provided  for 
the  pass.ige  of  the  current  the  less  resistance  will  be  offered. 
This  brings  up  a  problem  as  to  resistance  offered  by  the  parallel 
branches  of  a  circuit  as  compared  with  a  single  conductor. 

It  is  quite  clear  that  we  cannot  summarize  or  add  the  resist- 
ances of  each  parallel  branch  together.  If  branch  A  had  only 
been  provided,  then  resistance  of  A  would  have  been  the  resistance 
of  that  portion  of  the  line,  but  addition  of  other  branches  clearly 
reduces  resistance  of  each  branch  to  flow  of  current  by  providing 
another  path  for  its  passage. 

In  divided  circuits  the  resistance  of  the  combined  branches  is 
expressed  by  the  reciprocal  of  the  sum  of  the  reciprocals  of  the 
resistances. 

Example  S  :  Find  tlie  resistance  of  the  combined  branches.  A, 
B,  C  and  D,  as  set  forth  in  foregoing  examples. 

The  reciprocal  of  resistance  is  conductance  expressed  usually 
as  Mhos,  a  derivate  of  the  word  Ohms. 

The  reciprocal  or  conductance  of  the  four  branches  then  is  : 

1  Jti  +  7  5  +  A  +  5V  =  AV,  or  A  M  hos. 
The  resistance  of  the  combined  branches  is  as  5  :  60=  12  ohms. 
.Application  of  Rule  3  to  this  problem  proves  that  the  E  M  F  on 
each  of  branches  is  equal  600  volls. 

R  of  .A  =  100  ohms  and  C=   6  amps.  E  .M  F  600  volts. 

RofB=    75         "         "    =   8       600     " 

RofC=   50        "         "    =12      "        "     "    600     " 
RofD=   25        "         "    =24      "        "     "    600     " 
And  combined   resistance  of  A,  B,  C,  D=i2    ohms  combined.     C 
=  50  amps.  E  M  F  600  volts. 

Perhaps  a  clearer  method  of  arriving  at  the  combined  resistance 
of  parallel  circuits  is  to  use  the  formula 

Rx  R' 

'r  +  r^ 

Which  is  based  on  the  principle  that  the  combined  resistance  of 
two  parallel  circuits  can  be  found  by  multiplying  their  resistances 
together  and  dividing  the  product  by  the   sum  of  their  resistance. 

Bv  this  method,  combining  A  and  B  we  get    ^-^="'  =  42. 8  ohms. 

"       100  +  75     ^ 

Combining  C  and  D  we  get  ^— ^ — 5=  16.7  ohms. 

Then  combining  these   two  products  we  get  T-J — : lZ=  12  ohms 

42.8+  16.7 

combined  R  of  branches  A,  B,  C  and  D. 

If  the  whole  of  the  branch   circuits  were  of  uniform   resistance, 

then    formula    could    be  very    much   simplified  by  using    formula 

R 

N 

When  the  resistance  of  one  branch   is  divided  by  the  number  of 

branches  the  quotient  will  be  the  combined  resistance  of  all    the 

branches. 

Example  9  :  What    would  be    the    combined    resistance  of  four 

parallel  branches  each  having  a  resistance  of  100  ohms? 

ij*  =  25  ohms. 

STRENGTH  OF  ST.AYS  AND  FL.AT  SURF.ACES. 

We  require  here  to  find  area  and  number  of  stays  required, 
area  of  surface  supported  by  one  stay,  and  the  pressure  that  may 
be  allowed  against  any  flat  surface. 

The  greatest  stress  per  square  inch  of  section    of  an    iron  stay 


R  =  , 


R  = 
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allowed  is  6000  lbs.  Then  calling  this  Ihe  T.  S.  (tensile  strength) 
of  our  formula,  the  total  stress  on  a  stay  may  be  found  by  the 
following  formula  : 

Stress  (S)  =  axT  S 
Example  :   I'ind  the  stress  allowable  on  a  direct  stay  1^  inches 
in  diameter    when    the  stress   allowable  equals   6000  pounds  per 
square  inch  section. 

.S  =  a  X  T  .S  =  1.25'-'  X  .7854  =  1.2271  square  inches  of  seel  ion. 

1.2271  X  6000  =  7362.6  total  stress  allowable  on  slay. 
Kxaniple,  the  stays  of  a  boiler  are  iX"   '"  diameter  and  placed 
12  inches   apart,    what   should    be    the    working    pressure  of  the 
boiler  if  the  stress    allowable    per  square    inch   section    of  sta_\"   is 
6000  pounds. 

Rule:  First  find  the  stress  the  stay  is  capable  of  supporting,  then 
divide  the  result  by  the  area  held  up  by  each  sla}'  .nnd  Ihc  quotient 
with  the  pressure  allowable  on  the  boiler. 

1.25- X  .7854=  1. 2271  square  inches  section  of  stay. 
1.2271  .X 6000  =  7362. 6  total  stress  allowable  on  stay. 
Since  the  stays  are  12  inches  apart  or  12  inches   from  centre  to 
centre  of  stay,  each  stay  must  support  a  section    of  plate  equal  to 
12  inches  squared. 

Then  12X  12=  144  square  inches  area,  supported  by  each  stay. 
Then  7362-=- 144  =  51.1  pounds  pressure  allowable  on  the  boiler. 

Rule  to  find  required  diameter  of  stay  :  Area  of  section  in  square 
inches  held  up  by  each  slay  multiplied  by  'pressure  on  boiler 
divided  by  stress  allowable  per  sectional  inch  on  stay  equals  re- 
quired area  of  stay. 

\  area  -r  .7854  =  diameter. 
Example  :    Find  the    required    diameter  of   a    direct  stay   when 
.'dlowable  stress  on  stay  is  6000  pounds  per  square  inch  of  section 
and  slays  are  15  inches  apart   with  boiler    pressure  at  75    pounds 
per  square  inch. 

15  X  15  =  225  square  inches  of  surface  supported  by  stay. 

225  X  75=  16,875  pounds  stress  on  each  slay. 
1 6,875 -r  6000  =  2.81  square  inches  required  area  of  stay. 


•^/s. 81  =  .7854=  1.9  diameter  of  stay  required. 

Example:  the  stays  of  a  boiler  are  ij^  inches  in  diameter  and 
capable  of  sustaining  a  stress  of  8,835  pounds,  what  distance  must 
they  be  pitched  apart  to  sustain  a  working  pressure  of  60  pounds 
to  the  square  inch  ? 

Rule  :  -lir'^  =area  of  section,  and  square  root  of  area  of  section 
equals  pitch  or  distance  from  centre  to  centre  of  stays. 

8835  =  60=  147.2  area  of  section  to  be  supported  in  square  inches. 
\/i47=i2.i25  length  of  each  side  of  section  of  plale,  or  required 
pitch  of  stay  =  i2)s  inches. 

Proof:   12.125- X  60  =  8,820. 

[Note. — This  result  would  have  been  exact  had  fractional  parts 
of  an  inch  been  worked  out.] 

We  now  have  rules  for  three  of  the  most  important  determina- 
tions relating  to  stays  : 

1st.  Determining  the  total  weight  or  stress  that  a  sta)'  is  cap- 
able of  supporting. 

2nd.  Determining  the  required  diameter  of  a  sta}'  when  total 
weight  to  be  sustained  is  known. 

3rd.  Determining  the  area  of  surface  a  slay  of  given  dimen- 
sions is  capable  of  supporting  under  known  conditions. 

To  practical  operating  engineers  these  questions  are  of  great 
importance;  I  will  therefore  repeat  the  examples  under  condilions 
which  they  may  be  expected  to  be  met  with    in  ordinary  practice. 

Example  :  The  stays  on  a  fiat  surface  are  12  inches  apart  centre 
to  centre,  and  through  corrosion,  have  eaten  away  10  i  inch  in 
diameter.  The  pressure  per  square  inch  on  the  boiler  is  bo 
pounds,  what  is  the  strain  per  square  inch  section  of  stay,  and  to 
what  pressure  should  the  strain  be  reduced  to  give  a  stress  of 
5.000  pounds  per  square  inch  section  of  stay. 

12  X  12=  144  square  inches  held  up  by  each  stay. 

144x60  =  8640.  pounds  held  up  by  each  slay. 

1-  X  .7854  =  .7S54  square  inches  sectional  area  of  stay. 

Then  stress  per  square  inch  section  of  stay  equals  : 

8640  -=- .  7854  =  1 1 .  000 

This  is  clearly  sufficient  to  break  the  stay  and  render  the  boiler 
unsafe. 

5000  X  .7854  =  3927  pounds  weight  that  slay  is  capable  of  sus- 
taining. 

3927  +  144  =  27.27  pounds  safe  working  pressure. 

.And  therefore  to  comply  with  condilions  named  that  strain  on 
stay  must  not  exceed  5000  pounds  per  square  inch  of  section, 
boiler  pressure  must  not  be  allowed  to  exceed  27.27  pounds  per 
square  inch. 

Example  :  The  stays  of  a  boiler  are  10  inches  apart,  and  one  of 


them  breaks,  throwing  more  stress  on  Ihe  four  surrounding  stays. 
The  stays  are  i^s  inch  in  diameter,  and  the  boiler  pressure  is  50 
pounds  per  square  inch,  what  extra  stress  will  be  placed  per 
square  inch  of  section  of  stays  if  area  supported  by  each  has  been 
increased  by  '/j,  and  what  must  the  boiler  pressure  be  reduced  to 
so  that  stress  per  square  inch  section  ofst.iy  shall  not  exceed 
original  stress. 
Stress  held  by  each  slay  equals  — 

10X10=100X50  =  5000  pounds. 
Sectional  area  of  stay  equals — 

1. 1  25X  1. 125  X  .7854  =  . 994    square  inches,  stress    per    square 
inch  of  section  before  the  break  =  5000  =  .994  =  5030  pounds. 
Then  stress  per  square  inch  of  sectioji  after  the  break  = 

5030+  '3  of  5030,  or  5030+  1676.66  =  6706.66  pounds. 

Stays  before  break  supported  10X10=100  square  inches  of 
surface,  and  after  ihe  break  they  are  called  upon  to  support  '/^ 
more,  or  133-33  square  inches. 

Original  stress  per  square  inch  section  of  stay  =  5030 -i-  133.33  = 
37.7  pounds  per  square  inch,  to  which  point  pressure  must  be  re- 
duced so  that  original  stress  on  sta}'s  may  be  maintained. 

Example  :  What  is  the  total  pressure  on  the  flat  bottom  of  a 
boiler  18  feet  6  inches  long  by  6  feet  wide,  'he  pressure  of  the 
steam  being  30  pounds  per  square  inch,  and  the  depth  of  w'ater  10 
feet  5  inches.  Find  also  the  required  number  of  stays  1^  inches 
in  diameter,  and  what  diameter  they  must  be  pitched  apart  when 
ihe  stress  per  square  inch  of  section  of  stay  shall  not  exceed 
6000  pounds. 

Take  a  column  of  water  1  foot  high  and  1  square  inch  in  area 
as  weighing  .434  pounds. 

10  feet  5  inches  equals  10.416  feet. 
.'.  10. 416X  .434  =  4.51    pounds  pressure    per  square    inch  through 
weight  of  water. 

Then  4.51  +30  =  34.51  total  pressure  per  square  inch  on  bottom 
of  boiler.      The  boiler  is  18' 6"  by    6'=  18.5  x6=  1 13  sq.    feet  area. 

I  13  X  144=  16272  area  of  boiler  in  square  inches. 
16272x34.51=561,546.72    pounds  total   weight  bottom  of  boiler  is 
called  upon  to  support. 

Area  of  stay  equals  1.5°  x. 7854=  1.767  square  inches. 

1.767x6000=10602  pounds  weight  that  one  stay  is  capable  of 
holding  up. 

561,546.72-^  10602  =  53  nearly  number  of  stays  required. 

Or  we  might  say  since  each  stay  is  capable  of  supporting 
10602  pounds,  10602-^34.51  =307  squaie  inches  area  of  plate  each 
stay  can  support. 

16272  total  area  of  boiler  -^  307  =  53  number  of  stays  required. 

\  307=  17.5214  inches  distance  from  centre  to  centre  of  stay. 


The  Acetylene  Lighting  Company  has  been  formed  at  London, 
Ont.,  to  manufacture  apparatus  for  the  production  of  acetylene 
gas. 

The  Canadian  General  Electric  Company  are  supplying  a  1,000 
light  direct-connected,  incandescent  lighting  plant  to  the  Gutta 
Percha  &  Rubber  Mfg.  Co.  This  installation  will  be,  when 
finished,  one  of  the  most  complete  in  the  country.  The  machine 
is  of  the  steel  frame,  venlil.ited  armature  type,  direct-connected 
to  an  "  Ideal  "  engine,  running  at  the  slow  speed  of  280  revolu- 
tions per  minute.  The  great  saving  in  space,  durability  and  high 
efficienc}s  obtained  by  the  use  of  these  direct-connected  units, 
has  led  to  their  almost  exclusive  adoption  as  the  standard  machine 
where  it  is  desired  to  obtain  the  best  and  most  economical  con- 
ditions in  operating  an  isolated  incandescent  lighting  plant. 

The  Colonial  Lighting  Syndicate  is  said  lo  be  endeavoring  to 
secure  control  of  electric  light,  gas  and  street  railway  systems  in 
Ontario.  A  recent  issue  of  the  Belleville  intelligencer  says  :  The 
proprietor  of  this  paper  has  been  in  regular  communication  for 
many  months  with  a  Toronto  firm  acting  in  the  syndicate's  inter- 
ests, and  we  are  given  to  understand  that  if  the  negotiations  go 
through,  it  is  the  intention  of  the  syndicate  to  e.xtend  the  road  lo 
Tweed,  using  heavy  rails  that  will  enable  the  C.  P.  R.  to  haul 
their  cars  to  and  from  that  village,  a  contract  for  that  purpose  to 
be  entered  into  with  the  railway  company.  We  also  understand 
that  Sir  William  Van  Home  has  agreed  lo  give  a  certain  sum  of 
money  towards  the  enterprise.  The  street  r'ailway  is  also  to  be 
run  to  Trenton.  The  object  of  the  syndicate  is  to  secure  a  number 
of  similar  enterprises  in  Canada,  operating  these  under  one  system, 
which  it  is  now  doing  in  Ceylon,  where  the  representative  now  in 
Canada  has  been  for  twelve  years. 
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THE  WEST  INDIA  ELECTRIC  COMPANY. 

Rei-ekknc'e  has  been  made  in  previous  issues  of 
this  journal  to  the  formation  of  a  company,  com- 
posed chiefly  of  Canadian  capitalists,  to  build  an  electric 
railway  at  Kingston,  Jamaica.  The  directors  of  the 
company,  which  will  be  known  as  the  West  India 
Electric  Company,  Limited,  are  :  F.  S.  Pearson,  of  New 
York  ;  Hon.  Senator  L.  J.  Forget,  W.  B.  Chapman, 
William  McLennan  and  C.  E.  L.  Forteous,  of  Montreal, 
and  E.  .A.  Haggart,  of  Jamaica,  the  latter  representing 
the  Board  in  the  island.  Some  of  these  gentlemen 
have  just  returned  from  Jamaica  to  Montreal,  and 
report  the  undertaking  as  progressing  favorably.  The 
old  street  car  system  has  been  taken  over  and  contracts 
awarded  for  the  building  of  the  new  load,  which  will  be 
about  twenty-five  miles  in  length,  with  possible  exten- 
sions, and  will  cost  in  the  vicinity  of  half  a  million  dol- 
lars. It  is  also  probable  that  electric  lighting  will  be 
taken  up. 

Recently  the  new  directors  reduced  the  fares  one-half, 
and  the  first  day's  earnings  are  said  to  have  shown  an 
increase  of  30  per  cent. 

The  company  are  fortunate  in  having  secured  as  their 


AIr.  HENRV  llOLOAlh,  CE. 
Manager  West   India  Electric  Company. 

manager  Mr.  Henry  Holgate,  in  whom  for  nearly  three 
years  has  been  vested  the  management  of  the  Montreal 
Park  and  Island  Railway.  Mr.  Holgate  was  born  at 
Milton,  Ont.,  in  the  year  1863.  After  serving  his  ap- 
prenticeship in  railway  work,  he  became  chief  engineer 
of  the  combined  Northern  and  Great  Northern 
Railways,  which  were  merged  into  the  Grand  Trunk  in 
February,  1888.  Four  years  later  he  resigned  to  accept 
a  position  as  engineer  with  the  Central  Bridge  and  En- 
gineering Company,  of  Peterboro',  and  in  June,  1894, 
removed  to  Montreal  and  became  engineer  for  the 
Royal  Electric  Company,  superintending  the  building 
of  their  new  factory.  At  that  time  the  directors  of  the 
Royal  Electric  Company  were  interested  in  the  Montreal 
Park  and  Island  Railway,  and  Mr.  Holgate  was  trans- 
ferred to  the  management  of  this  road  in  June,  1895, 
in  which  capacity  he  has  since  continued. 

Mr.  Holgate's  extended  railway  and  general  engi- 
neering experience  should  prove  of  great  benefit  to  him 
in  his  new  field.  We  are  pleased  to  present  his  portrait 
herewith. 


LEGAL. 
London  .Street  Railway  Co.  vs.  Citv  ok  London. — The  Board 
of  judges  rendered  llieir  decision  last  month  in  the  appeal  ease  of  ihe 
London  .Street  Railway  Company  against  an  assessment  on  rails,  poles, 
wires  and  cars,  the  judgment  upholding  the  assessment.  In  order  to 
simplify  matters,  the  appeal  was  argued  in  two  sections:  ist,  against 
the  assessment  of  $80,000  on  rails,  poles  and  wires  as  real  estate  ;  and 
2nd,  against  the  assessment  of  $50,000  on  the  cars  as  personal  chattels 
of  the  company.  Judge  Hughes  and  Judge  Elliott  entirely  agreed  in 
upholding  the  Court  of  Revision  in  both  instances,  Judge  tinkle  holding 
the  cars  to  be  non-assessable.  Judge  Hughes,  in  his  judgment,  pointed 
out  that  the  statutes  under  which  the  company  operated  curtailed  the 
common-law  right  of  the  public  to  the  use  of  the  road  by  giving  an  ex- 
clusive occupancy  for  the  time  being  of  their  cars,  rails,  poles,  wires, 
etc.  He  therefore  held  that  it  w.ns  the  public  and  not  the  company 
which  enjoyed  merely  an  easement  of  the  street,  and  quoted  Chancellor 
Rose's  decision  in  the  case  of  the  Consumers'  Gas  Co.  vs.  Toronto,  in 
support  of  this  contention.  This  decision  of  the  Supreme  Court,  he 
thought,  exhausted  everything  that  could  well  be  said  on  the  subject,  and 
settled  the  law  in  the  main  features  of  the- present  case.  His  judgment 
m  part  w as  as  follows  :  "  I  therefore  think  the  appellants,  as  respects 
this  subject  of  appeal,  must  be  dismissed,  and  the  decision  of  the  Court 
of  Revision  in  respect  thereof  upheld  and  affirmed,  with  costs  to  be  paid 
by  the  appellants  of  the  company.  As  to  the  cost  of  construction,  I 
must  believe  that  there  was  no  real  intention  of  placing  a  separate  or 
enhanced  tax  upon  the  costs  ;  of  placing  the  other  subject  of  assessment, 
i.e.,  realty,  beyond  what  they  are  worth  if  so  placed,  for  I  cannot  un- 
derstand that  if  in  the  valuation  of  this  property  the  assessment  com- 
missioner or  the  Court  of  Revision  ever  intended  to  place  a  tax  upon 
property  beyond  the  intrinsic  value  when  assessed.  How,  for  instance, 
can  a  bridge  be  assessed  at  Ihe  value  of  the  cost  of  its  construction  sup- 
posing the  contractor  who  built  it  received  a  great  deal  more  or  a  great 
deat  less  than  it  is  worth,  or  because  he  so  slighted  his  work  that  it  is  not 
nearly  so  safe  or  efficient  for  the  purposes  that  it  was  intended  or  con- 
tracted for?  In  respect  to  the  assessment  of  the  cars  of  the  appellants' 
company,  I  regaid  ihem  as  movable  chattels,  which  are  not  attached  to 
the  freehold  or  the  wires,  poles,  or  machinery  of  the  railway,  much  less 
the  rails  upon  which  they  arc  propelled.  The  propelling  power,  elec- 
tricity, by  no  means  fastens  them  to  the  freehold.  .  .  .  And  therefore, 
in  the  absence  of  proof  which  would  bring  the  chattels  of  the  railway 
company  within  some  one  of  the  exceptions  provided  by  the  Assessment 
Act,  that  they  are  otherwise  assessable,  I  would  uphold  and  affirm  the 
Court  of  Revision  in  respect  thereof,  and  dismiss  the  appeal  on  all  parts 
with  costs  to  be  paid  by  the  company."  In  his  judgment.  Judge  Elliott 
recited  at  length  the  contentions,  and  asked  if  there  was  any  substantial 
difference  between  gas  pipes  and  rails  on  the  street  with  regard  to  the 
occupancy  of  the  soil.  The  decision  of  the  Supreme  Court  in  the  case 
of  the  Consumers'  Company  vs.  Toronto  held  that  there  was  not.  The 
judge  went  on  to  quote  extensively  to  show  that  there  was  no  reasonable 
distinction  between  the  two  cases,  and  wound  up  the  first  part  with  the 
brief  line  :  "I  therefore  conclude  that  the  objection  is  not  tenable." 
Regarding  the  second  point,  the  judge  held  that  the  cars  differed  from 
the  rails,  poles  and  wires,  which  if  separated  from  the  main  building 
would  render  the  whole  inoperative,  and  he  went  on  to  say,  and 
therefore  thought  the  cars  assessable  as  personalty  at  $50,000.  Judge 
Finkle  also  held  that  the  case  of  the  Consumers'  Gas  Company  was  not 
distinguishable  from  the  case  in  point,  and  gave  judgment  accordingly. 
"  As  to  the  cars,"  said  he,  "  I  am  unable  to  satisfy  myself  that  the  cars 
are  realty.  ...  I  feel  that  the  ars  care  not  a  class  of  pioperty  liable  to 
assessment,  and  decline  to  ratify  the  assessment  of  the  Court  of  Revision, 
and  direct  that  the  assessment  as  to  street  cars  shall  be  stricken  out,  and 
that  the  costs  in  this  particular  class  shall  be  paid  by  the  city  of  London. " 


I^et,  -u-s  lea.rn.  "Mrlia.t  -we  can.  in  1898. 
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SPARKS. 

John  Campbell,  of  St.  Thomas,  Ont.,  is  installing  a  loo-light 
dj'namo  in  his  mill. 

The  telephone  cible  between  Quebec  and  Levis  was  carried 
away  by  the  ice  recently. 

The  Canadian  Gnneral  Electric  Company  have  installed  an  iso- 
lated plant  for  Messrs.  A.  &  J.  Clarke,  Bullocks  Corners,  Ont. 

The  village  of  Huntingdon,  Que.,  has  purchased  the  electric 
light  plant  from  the  Stadacona  Water,  Light  &  Power  Com- 
pany. 

Manager  Leather,  of  the  Hamilton  Radial  Electric  Railw.'iy, 
says  the  line  will  be  extended  to  Bronte  by  May  i.  The  road 
has  been  built  into  Burlington. 

The  British  Columbia  Iron  Works  Company,  of  Vancouver,  have 
placed  an  order  for  a  lo-kilowatt,  direct  connected,  steel  frame, 
incandescent  lighting  generator  with  the  Canadian  General  Elec- 
tric Company. 

The  Shipton  Electric  Co.,  of  Danville,  Que.,  have  decided  to 
proceed  with  the  extension  of  their  power  plant  this  winter,  and 
have  made  a  contract  with  the  Jenckes  Machine  Co.,  of  Sher- 
brooke,  for  one  of  their  Crocker  turbines,  horizontally  set,  with 
penstock  and  draft  tube  complete. 

The  proposition  to  build  an  electric  railway  from  Amherstburg 
to  Windsor  came  up  at  a  recent  meeting  of  the  Amherstburg 
Council.  It  was  stated  that  a  Mr.  Jacobson  was  willing  to  build 
the  road  on  the  same  terms  as  the  Windsor,  Amherstburg  &  Lake 
Erie  Railway,  whose  bv-law  was  defeated. 

The  Dominion  Wire  Company,  oi'  Montreal,  have  elected  officers 
as  follows  :  James  Cooper,  president  ;  C.  W.  X'ollmann,  vice- 
president  ;  J.  C.  McCormick,  managing  director  ;  F.  W.  Fair- 
man,  assistant  managing  director  ;  H.  Horsfall,  works  superin- 
tendent ;   .•\lberf  Hannah,  secretary-treasurer. 

Mr.  Frank  Jaynes,  general  superintendent  of  the  Weslern  Union 
Telegraph  Company,  stales  that  his  company  are  preparing  to 
extend  their  line  to  Victoria  and  Vancouver,  B.C.  The  route 
likely  to  be  adopted  is  the  one  followed  by  the  C.  P.  R.  cable,  a 
land  line  being  built  from  Anacortes  to  the  Terminal  Citv. 


The  electric  lighting  system  was  recently  inaugurated  at 
Magog,  Que.,  and  is  said  to  be  very  satisfactor3'.  For  private 
lighting  the  following  rates  are  charged  for  16  c. p.  lights :  Private 
dwellings— 3  lights,  $3.25  per  annum  each  ;  4  to  5,  $3  each  ;  6  to 
9,  $2.50  each  ;  10  to  19,  $2.25  each  ;  20  and  over,  $2  each. 
Stores — 3  lights,  $4  per  annum  each  ;  4  to  5,  $3.25  each  ;  6  to  9, 
$3  each  ;    10  to  19,  $2.50  each  ;    20  and  over,  $2.20  each. 

David  Russell,  of  Montreal,  John  Joyce,  of  Boston,  William 
Straham,  and  others,  will  apply  to  the  Quebec  Legislature  for  in- 
corporation as  the  Shawenegan  Water  &  Power  Company,  with 
power  to  acquire  and  develop  water  powers  on  the  Saint  Maurice 
and  Shawenegan  rivers  ;  for  general  powers  for  the  development 
of  power,  generation  of  electricity,  the  sale  and  leasing  of  the 
same,  and  the  manufacture  of  calcium  carbide,  acetylene  gas, 
electric  light  and  other  products. 

At  the  Toronto  Technical  School  171  pupils  have  succeeded  in 
taking  certificates  during  the  past  year,  and  four  have  been 
awarded  diplomas.  Those  winning  diplomas  are  as  follows  : 
J.  Chalkley,  trigonometry,  applied  mechanics,  perspective, 
graphic  statics,  descriptive  geometry,  and  building  construction  ; 
Walter  Inglehart,  applied  mechanics,  steam  engine,  electricity, 
macliine  drawing,  and  machine  construction  ;  E.  W.  Adams 
trigonometry,  applied  mechanics,  steam  engine,  sound,  light, 
graphic  statics,  and  euclid  ;  R.  H.  Chalkley,  trigonometry,  ap- 
plied mechanics,  algebra,  euclid,  perspective,  graphic  statics, 
descriptive  geometry,  and  building  construction. 

The  Standard  Light  and  Power  Co.  has  absorbed  the  Temple 
Electric  Co.,  situated  on  Chenneville  street,  Montreal,  which 
supplies  electricity  to  a  large  number  of  business  firms.  The  deal 
was  practically  arranged  a  month  ago,  but  the  directors  of  the 
Temple  Company  only  recently  met  and  gave  a  formal  consent  to 
the  sale,  which  makes  the  Standard  Company  one  of  the  most  im- 
porlant  electrical  concerns  in  Canada.  The  Lachine  Rapids  Hy- 
draulic &  Land  Company  will  in  future  furnisli  the  power  to  the 
Standard  Company  under  a  contract  just  made,  and  which  means 
the  turning  over  of  many  thousands  of  dollars.  The  Lachine 
Company  has  also  brought  to  a  successful  consummation  its  efforts 
to  supply  power  to  the  Imperial  Electric  Co.  for  five  years. 
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SPARKS. 
Taylor,  Telfer    &    Co.  are    successors    to  the  electrical  supply 
business  of  C.  W.  Henderson,  Bleury  street,  Montreal. 

The  Royal  lilectric  Company  have  taken  over  the  electric  light 

plant  at  .\urora,  Ont.,  from  the  Metropolitan  Lighting    Company. 

The  Canadian  General  Electric  Company  are  installing   a    100- 

lighl  incandescent  plant  for  the  Tillson  Company,  Limited,  of  Til- 

sonburg,  Ont. 

The  St.  Lawrence  Sugar  Refinery  Company,  of  Montreal,  have 
placed  an  order  for  two  45-kilowatt  incandescent  lighting  dynamos 
with  the  Canadian  General  Electric  Company. 

The  car  barn  of  the  Port  .Arthur  Electric  Street  Railway,  includ- 
ing rolling  stock,  was  burned  to  the  ground  on  December  15th. 
The  railway  and  plant  is  owned  by  the  town. 

The  street  car  system  at  Moncton,  \.B.,  has  not  been  a 
financial  success,  and  the  directors  of  the  company  have  decided 
to  discontinue  the  service  during  the  winter  months. 

The  Edwardsburg  Starch  Co.,  of  Cardinal,  Ont.,  are  installing 
a  1,000-light  incandescent  plant.  The  Canadian  General  Electric 
Company  have  the  contract  for  the  complete  installation. 

Mr.  J.  B.  McWilliams,  of  Peterboro',  Ont.,  is  said  to  have  in- 
terested English  capitalists  in  the  water  power  of  the  Otonabee 
river,  and  as  a  result  a  company  may  be  formed  to  develop  the 
power. 

The  British  Columbia  Electric  Railway  Company  is  now  experi- 
menting with  two  kinds  of  fenders  on  their  cars  in  Victoria,  and 
the  one  found  most  satisfactory  will  be  adopted  for  the  cars  of  the 
entire  system. 

The  Auburn  Power  Company,  of  Peterboro",  Ont.,  have  placed 
an  order  with  the  \Vm.  Hamilton  Mfg.  Co.,  of  that  town,  for  two 
new  water  wheels.  These  wheels  will  enable  the  company  to 
double  their  electrical  output. 

It  is  proposed  to  hold  a  "  Pan-American  "  exhibition  in  1S99. 
The  site  proposed  is  Cayuga  Island,  containing  about  175  acres 
on  the  Niagara  river,  a  few  miles  above  the  Falls.  In  view  of  the 
vast  amount  of  power  in  the  vicinity,  it  has  been  suggested  to  the 
promoters  that  electricity  should  predominate  in  the  exhibition, 
including  the  restaurants,  where  the  products  of  electrical  cooking 
will  be  obtainable  in  a  variety  of  forms. 
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TRADE  NOTES. 

The  Canadian  General  Electric  Company  are  supplying  a  350- 
lighl  incandescent  plant  for  the  new  Booth  elevator  at  Parry 
Sound. 

The  Windsor  Plaster  Co.,  Windsor,  N.  S.,  are  lighting  their 
works  by  electricity,  and  have  given  the  order  for  the  electrical 
equipment  to  the  Royal  Electric  Co. 

The  Kent  Mills  Company,  of  Chatham,  Ont.,  have  purchased  an 
incandescent  lighting  generator  from  the  Canadian  General 
Electric  Company. 

The  Dominion  Paper  Mills,  of  Kingsey  Kails,  Que.,  are  install- 
ing an  electric  lighting  plant  in  their  new  mills,  and  have  placed 
the  contract  with  the  Royal  Electric  Co. 

The  Thompson  Electric  Co.,  of  Hamilton,  have  recently  sold  a 
35-light  arc  plant,  complete,  to  the  corporation  of  Parrsboro, 
N'ova  Sco'tia,  and  a  plant  of  same  capacity  to  the  Port  Dover 
Electric  Light  Co. 

The  \'irginia  Mines  at  Rossland  have  passed  the  preliminary 
stage,  and  will  now  enter  the  list  of  shippers.  An  order  for  a 
large  hoisting  plant,  with  boilers,  has  been  placed  with  the  Ross- 
land  branch  of  the  Jenckes  Machine  Co.,  of  Slierbrooke,  and  is 
now  on  the  way  from  the  east. 

Attention  is  called  to  the  announcement  in  the  advertisement 
pages  of  this  number  that  the  name  of  the  Kay  Electric  Manufac- 
uring  Co.,  of  Hamilton,  has  been  changed  to  the  Hamilton  Elec- 
tric Manufacturing  Co.  The  business  of  the  company  will  be 
continued  under  the  new  name  at  the  same  address  as  before. 

The  Weeks-Eldred  Co.,  of  Toronto,  have  removed  from  the 
Board  of  Trade  to  No.  80  Canada  Life  Building,  where  they  have 
very  convenient  offices.  This  company  recently  placed  one  of  their 
Jones  underfeed  mechanical  stokers  in  the  Windsor  Hotel,  Mont- 
real, and  the  value  thereof  may  be  estimated  from  the  fact  that  it 
is  said  to  have  effected  a  saving  of  $150  per  week. 

The  W.  A.  Johnson  Electric  Company  recently  sold  a  loo-light 
arc  dynamo  to  the  Citizens  Telephone  and  Electric  Company,  of 
Rat  Portage,  Ont.  This  is  claimed  to  be  the  largest  arc  machine 
yet  manufactured  for  sale  in  Canada.  A  letter  from  the  company 
states  that  the  dynamo  is  very  satisfactory,  a  noticeable  feature 
being  the  absence  of  undue  sparking  at  the  brushes. 

The  Canadian  General  Electric  Company  have  recently  closed 
a  contract  with  the  Bushnell  Oil  Company,  of  Sariiia,  for  a  25- 
kilowatt,  direct  connected,  steel  frame,  incandescent  lighting 
generator,  coupled  to  an  Ideal  engine.  This  installation  will  em- 
body all  the  latest  improvements  in  direct  connected  practice, 
which  the  Bushnell  Company,  from  their  connection  with  the 
Standard  Oil  Company  of  the  United  States,  have  learned  to  value 
through  their  experience  there. 
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MR.  E.  H.  KEATING. 

Mr.  E.  H.  Keating-,  who  for  the  past  six  years  has 
been  city  engineer  ot  Toronto,  resigned  that  position  on 
January  31st  last  to  assume  the  management  of  the 
Toronto  street  railway.  Mr.  F.  L.  Wanklvn,  who  had 
been  acting  as  manager  of  both  the  Toronto  and  Mont- 
real railways,  found  that  his  duties  in  Montreal  would 
require  his  undivided  attention,  and  hence  the  need  ot  a 
resident  manager  in  Toronto. 

While  Mr.  Keating's  resignation  as  city  engineer  was 
the  subject  of  general  regret  by  Toronto  citizens,  there 
were  also  heard  many  expressions  of  pleasure  that  his 
connection  with  the  city  was  not  to  be  entirely  severed ; 
on  the  contrary,  in  his  new  field  the  citizens  ma}'  rely 
upon  every  consistent  effort  being 
put  forth  to  afford  both  quick  and 
comfortable  transportation.  The 
companj'  alike  must  certainly  feel 
that  in  Mr.  Keating  thej-  have  an 
officer  possessed  of  executive 
ability  of  the  highest  order. 

The  subject  of  this  sketch  has 
had  a  varied  civil  engineering 
experience.  He  was  born  in  Hali- 
fax, N.  S.,  in  the  year  1844,  and 
completed  his  education  at  Dal- 
housie  College,  .-^fter  graduating, 
he  served  for  some  time  under 
George  Wyhtman,  the  Govern- 
ment engineer.  He  took  part  in 
the  survey  of  the  Pictou  Railway 
in  1867,  under  that  famous  en- 
gineer, Mr.  Sandford  Fleming.  A 
little  later  he  was  appointed  assist- 
ant engineer  of  the  Intercolonial, 
and  for  a  short  time  was  draughts- 
man on  the  Windsor  and  Annapolis  railway,  returning 
to  the  Intercolonial  during  the  construction  period. 

In    1870,  when    the    work    of   surveying  was  entered 


and  acquitted  himself  in  such  a  manner  as  to  prove 
beyond  a  doubt  his  exceptional  ability.  While  the  street 
railway  system  was  being  changed  to  electric  traction, 
his  services  were  frequently  called  into  requisition  in  the 
interest  of  the  city.  In  this  way  he  became  quite 
familiar  with  the  working  of  the  system,  and  obtained 
an  experience  which  should  serve  him  to  advantage  in 
his  present  position. 


Mr.  E.  H.  Keating, 

Manager  Toronto  Street  Railway  Company 


PROGRESS  OF  THE  KOOTENAY  POWER 
PLANT. 

The  work  of  developing  the  water  power  available  at 
the  Falls  of  the  Kootenay  river,  in  British  Columbia, 
which  has  been  undertaken  by  the  West  Kootenay 
Power  and  Light  Company,  is 
nearing  completion.  The  machin- 
ery is  now  being  installed,  and 
early  in  March  the  company  hope 
to  be  supplying  electric  power  for 
the  various  mining  operations 
within  a  radius  of  fifty  miles  of 
Rossland. 

As  alreadystated  in  thisjournal, 
the  promoters  of  the  enterprise  are 
Sir  Charles  Ross,  the  Scotch  bar- 
onet, Messrs.  C.  R.  Hosnier, 
Frank  Paul,  Wm.  Doull,  and 
other  well-known  capitalists.  In 
a  recent  interview  Sir  Charles 
Ross  gave  some  interesting  par- 
ticulars of  the  undertaking  and 
proposed  operations  of  the  com- 
pany. 

The  power  house  of  the  company 
is  situated  at  Bennington  Falls, 
about  10  miles  below  Nelson,  on 
the  Kootenay  river.  Water  is  conducted  to  the  reservoir 
from  the  Kootenay  river  by  a  canal-way  30  feet  deep 
and  27  feet  wide,  cut  out  of  the  solid  rock  for  a  distance 


into  on  the  highlands  between  Hudson    Bay    and    Lake  of  640  feet.      The  dam,  which  is  of  concrete,   is   32  feet 

Superior,  for  the  Canadian  Pacific  Railway,  Mr.  Keating  high  and  18  feet  thick  at  the  base.      It  extends  for   the 

again  engaged    under    Mr.  Sandford    Fleming,  and  did  full  distance  across  the  fore-bay,  some   54    feet,    and    is 

good  service  in  this  particular  work.      In  the  same  year  reinforced  on  the  sides  by  huge  abutments  of  concrete, 

he  accepted    the  position    of   City  Engineer  of  Halifax.  The  average  rise  of  the  Kootenay  river  is   22    feet,  and 

This  position  he  held  from  187 1  to  1890,  having  charge  the  highest  flood  on  record  was  32  feet  above  the  mini- 

of  the  construction  of  many  important  civic  works,  par-  mum  height  of  the  stream.     The  dam,  therefore,  is  cal- 

ticularly  the  waterworks  and  the  Halifax  graving  dock.  culated  to  withstand  the  severest  floods  which  it  is  likely 

During  this  time  he    also    practised    as    consulting  en-  to  encounter.      From    the    fore-bay   the  water  is  carried 

gineer,  and  evidence  of  his  skill  and  ability  in  engineer-  to  the  turbine  wheels  by  three  steel  pipes,  two  of  which 

ing  directions  is  scattered   throughout   the   province  of  are  nine  feet  in  diameter,  while  the  third  is  a  foot  larger. 

Nova  Scotia.      In  1890  he  was  offered  and  accepted  the  Ai  present  only  the  two  former  tubes  will  be  used.     The 

position    of   Cit)-    Engineer  of  Duluth,  remaining  there  wheels    will    develop    1,450  horse  power  each,  so  that 

until   July,    1892,    when    he    became  City  Engineer  of  their    united    force    is  2,900  horse  power.      Each  wheel 

Toronto.      In  this  capacity  he  carried  out    some    of    the  weighs  40,000  pounds, 
most  important  contracts    ever  undertaken    by  the  city,  The    turbine    wheels    are  attached    direct  to  the  gen- 
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erators,  without  the  use  of  gearing.  The  gates  for 
regulating  the  supply  of  water  are  electrically  governed. 
Tne  electrical  apparatus,  which  was  furnished  by  the 
Canadian  General  Electric  Conipany,  is  of  the  three- 
phase  alternating  type,  similar  to  that  installed  at  Mont- 
real for  the  Lachine  Rapids  Hydraulic  &  Land  Company. 
There  are  two  generators,  having  together  a  capacity  of 
2,500  h.p.,  giving  a  voltage  of  1,040  when  revolving  at 
180  rev.  per  minute.  The  exciters  used  in  connection  with 
the  generators  are  operated  by  two  special  turbine  wheels 
of  their  own.  The  generators  are  connected  by  heavy 
cables  to  a  marble  switchboard,  from  which  the  current 
is  connected  to  the  step-up  transformers,  which  increase 
the  pressure  from  1,040  to  20,000  volts.  The  electrical 
current  is  conducted  to  the  sub-station  at  Rossland  over 
a  three-wire  line  2°^i  miles  long.  The  local  sub-section, 
which  is  situated  on  the  Monte  Cristo  ground,  is  equipped 
with  a  high  potential  switchboard,  a  distributing  switch- 
board and  a  series  of  transformers,  which  reduce  the 
pressure  from  20,000  to  2,080  volts.  From  the  sub- 
station power  will  be  conducted  to  the  various  mines, 
and  where  necessary,  still  further  reduced  for  transmis- 
sion to  the  motors. 

The  president  of  the  company  is  Mr.  Oliver  Durant. 
Mr.  Robert  Jamieson,  formerly  engineer  for  the  Lilooet, 
Fraser  River  &  Caribou  Gold  Fields  Co.,  is  general 
manager  and  chief  engineer,  and  Mr.  L.  A.  Campbell 
installing  expert  for  the  Canadian  General  Electric 
Company. 


MICA  PRODUCTION  IN  CANADA. 

The  immense  quantities  of  mica  found  in  Canada, 
and  its  increasing  use  for  electrical  and  other  purposes, 
is  attracting  capitalists  to  the  mica  properties  of  this 
country.  The  United  States  and  Great  Britain  use  our 
mica  quite  extensively,  and  with  the  growth  of  the 
electrical  business  the  demand  promises  to  become 
much  greater.  As  early  as  1863  Sir  William  Logan 
referred  to  the  deposits  of  "  muscovite,"  or  "  white 
mica,"  then  known  to  exist  on  Yeo's  Island,  CapeTour- 
mente,  and  other  sections  of  the  province  of  Quebec. 
Mention  is  made  in  his  Geology  of  Canada  of  the 
phlogophites  or  "amber"  mica  at  Grenville,  Quebec, 
and  in  North  and  South  Burgess,  Ontario,  in  all  of 
which  the  mica  is  obtained  in  large  sheets,  which,  being 
transparent  and  free  from  flaws,  are  wrought  and  em- 
ployed for  the  same  purpose  as  the  "  muscovite "  or 
potash  varieties.  An  early  producer  was  the  Syden- 
ham property,  in  the  Kingston  district,  and  the  im- 
portant deposit  of  "  muscovite,"  particularly  referred  to 
by  Dr.  A.  R.  C.  Selwyn,  C.M.G.,  F.R.S.,  director  of 
the  Geological  Survey  of  Canada,  in  the  report  of  the 
Royal  Commission  on  the  Mineral  Resources  of  Ontario, 
has  been  opened  up  at  Villeneuve,  in  Ottawa  County, 
while  at  Templeton,  about  16  miles  from  the  city  of 
Ottawa,  several  extensive  deposits  of  first-class  amber 
mica,  notably  on  the  Wallingford  property,  have  been 
worked.  Dr.  Selwyn's  opinion  of  the  Villeneuve  "  mus- 
covite "  mica  is  fully  confirmed  by  another  well-known 
Canadian  expert,  Prof.  F.  Cirkel,  who  has  also  reported 
in  high  terms  on  the  Wallingford  and  Lake  Girard 
properties. 

Mica  is  a  crystalline  mineral,  which,  in  association 
with  several  other  minerals — as  pyroxene  and  felspar — 
forms  the  rocks  we  know  as  gneiss  and  granite,  and  is 
capable  of  being  cleaved  into  elastic  plates  of  extreme 
thinness.      Both    its    color    and    commercial    value    are 


greatly  influenced  by  the  mineralogical  peculiarities  of  the 
rock  in  which  it  occurs  or  has  been  associated,  and  also  by 
the  maimer  in  which  it  has  been  deposited  after  the  de- 
composition of  the  rock  in  which   it  originally  occurred. 

In  Great  Britain  the  incandescent  gaslight  companies 
are  largely  using  it  for  chimneys,  instead  of  glass.  The 
insulating  power  of  mica  is  superior  to  that  of  any  other 
substances  applicable  to  armatures  and  commutators. 
An  advantage  peculiar  to  itself  is  its  even  laminated 
structure.  The  builders  of  armatures  can  split  sheets 
into  any  desired  and  uniform  thickness  with  great  ease 
and  accuracy.  A  valuable  property  of  mica  in  connec- 
tion with  commutator  insulation  is  its  degree  of  hard- 
ness ;  it  does  not  wear  away  too  rapidly  under  the 
action  of  the  brushes.  Of  all  substances,  mica  is 
probably  the  best  material  for  insulation  in  certain  parts 
of  armatures  if  it  is  desired  to  obtain  not  only  efficient 
electric  insulation  but  also  durability  under  the  influence 
of  heat.  The  highest  temperature  to  which  an  arma- 
ture is  subjected,  even  by  short  circuits  or  bad  con- 
structions, will  have  no  injurious  effect  on  mica,  thick 
or  thin.  It  may  be  held  in  a  gas  tlame  without  burning 
or  melting.  It  has  been  proved  that  a  sheet  of  4  in.  in 
thickness  will  stand  the  strain  of  a  voltage  of  close  upon 
5,000  volts.  Mica  being  infusible,  tough,  non-combus- 
tible, and,  when  split  in  sheets,  transparent,  has  a  mul- 
tiplicity of  industrial  uses. 

The  mineral  is  somewhat  extensively  used  in  the 
manufacture  of  mica  grease.  As  a  lubricant  for  rail- 
road purposes,  bicycles,  etc.,  its  value  lies  in  its  abso- 
lute anti-friction,  and  it  is  claimed  that  with  its  use  hot 
boxes  or  journals  are  impossible.  A  profitable  employ- 
ment of  the  immense  quantities  of  scraps  and  fragments 
of  waste  mica  is  the  substitution  of  mica  for  glass 
in  spectacles  worn  bj-  workmen  (such  as  electric 
welders  and  stone  and  metal  workers)  to  protect  their 
eyes  from  sparks,  chips  or  splinters.  These  mica 
glasses  are  concave,  in  the  shape  of  watch  glasses,  and 
are  about  i-25th  of  an  inch  in  thickness.  The  advan- 
tages gained  by  this  utilization  are  greater  than  would 
at  first  be  imagined.  Mica  spectacles  have  the  advan- 
tage over  glass  that  they  cannot  be  broken.  Pounding 
with  a  sledge  hammer  merely  flattens  them,  nor  does  a 
splash  of  molten  metal  coming  in  contact  affect  the 
mica  eye-shade. 

One  of  the  most  recent  uses  to  which  mica  is  com- 
mercially applied  is  in  the  manufacture  of  "  micanite," 
by  which  large  quantities  of  scrap  or  inferior  qualities 
are  utilized,  and,  by  means  of  a  patented  process,  small 
pieces  of  waste  mica  are  built  up  into  sheets  40  in. 
square,  and  larger  if  necessary.  This  product  can  be 
made  in  any  desired  form,  and  is  also  largely  supplied 
to  the  electrical  trade  for  insulating  purposes.  As  a 
covering  for  boilers  mica  possesses  various  advantages 
over  any  other  material.  Many  other  ways  of  utilizing 
mica  might  be  given,  but  enough  has  been  said  to  show 
that  there  is  an  ample  market  for  a  material  with  which 
the  electrical  industry  is  already  very  familiar. 


WELL  PLEASED. 
Mr.  William  T.  Frizzell,  Chief  Engineer  Consumers 
Cordage  Co.,  Dartmouth,  Nova  Scotia,  in  renewing 
his  subscription  to  the  Electrical  News,  writes  : 
"  Please  send  me  January's  copy,  as  I  do  not  wish  to 
miss  a  number.  I  am  well  pleased  with  the  paper.  I 
think  it  is  growing  more  interesting." 


February,  1898 
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BY  THE  WAY. 

The  woman  has  now  invaded  the  electrical  field. 
Word  comes  from  Syracuse,  X.  Y.,  that  a  new  opera 
house  there  has  just  been  wired  by  Mrs.  W.  J.  Black- 
burn, wife  of  a  theatrical  electrician.  She  had  full 
charge  of  the  work,  which  was  quite  complicated,  and 
included  1,250  incandescent  lights  for  the  auditorium, 
stage  and  lobby.  Mrs.  Blackburn  is  said  to  make  a 
specialty  of  designing  switchboards,  and  has  assisted 
her  husband  in  man\'  important  contracts.  She  is  be- 
lieved to  be  the  only  woman  in  America  engaged  in  this 
class  of  work. 

XXX 

In  a  certain  Canadian  city  a  widow  and  her  two  sons 
kept  store  on  a  leading  thoroughfare.  We  will  call 
their  name  Jones.  The  sons'  initials  are  respectively 
R.  J.  and  J.  W.  The  former  after  a  time  decided  to 
leave  the  paternal  roof,  and  commenced  business  on 
his  own  account  on  the  same  street.  This  was  the 
starting  point  of  keen  business  rivalry.  R.  J.  Jones 
transposed  his  initials  in  order  to  have  his  name  appear 
first  on  the  Telephone  Company's  list  of  subscribers. 
Before  the  next  issue  of  the  book,  his  brother  had 
caught  on  to  the  scheme,  and  notified  the  manager  of 
the  Telephone  Exchange  that  the  name  was  not  correctly 
printed,  and  that  it  should  appear  in  its  proper  alpha- 
betical order  further  down  the  list.  Soon  after  the  new 
directory  list  containing  this  correction  was  published, 
R.  J.  called  the  telephone  manager's  attention  to  the 
fact  that  the  business  with  which  his  brother  was  con- 
nected belonged  to  his  mother,  and  that  consequently 
the  name  in  the  director)- should  be  "Mrs.  J.  W.Jones." 
R.  J.'s  star  is  thus  once  more  in  the  ascendant,  and  the 
telephone  manager  is  quietly  waiting  to  see  what  is  to 
be  the  next  move  on  the  board. 


THE  KINGSLEY  WATER  TUBE  STEAM 
BOILER. 

This  boiler,  which  has  been  installed  in  a  large  number 
of  steam  plants  in  Canada  during  the  last  year,  stands 
with  the  highest  records  and  recommendations  from  its 
users. 

Perhaps  its  merits  cannot  be  better  summarized  than 
by  quoting  from  the  report  of  this  boiler  made  by  the 
.American  Institute  of  New  York  :  "  We  submit  here- 
with a  report  of  test  made  by  us,  assisted  by  Messrs. 
Jacobus  and  Treber,  of  Stevens  Institute  of  Technology, 
and  while  making  the  same,  discovered  the  following 
points,  which  are  worthy  of  special  commendation,  viz. : 
The  large  amount  of  power  developed  in  the  small  space 
occupied  ;  rapid  steam  formation  in  the  small  space 
occupied  ;  rapid  steam  formation  without  any  foaming  ; 
very  dry  steam  from  water  of  evaporation.  The  con- 
struction of  the  boiler  is  such  that  it  can  be  built  to 
withstand  any  pressure  desirable,  and  all  parts  are 
readily  accessible  for  cleaning  and  repairs  when  neces- 
sary. The  tubes  are  very  readily  removed  and  new  ones 
replaced." 

The  Franklin  Institute  of  Philadelphia  reported  after 
their  tests  that  the  Kingsley  boiler  does  one-third  more 
work  per  pound  of  coal  than  does  the  return  tubular 
boiler. 

The  tubes  are  perfectly  free  from  sediment  at  all 
times,  as  can  be  verified  by  all  boilers  now  in  use,  and 
they  have  withstood  the  hardest  service  for  many  years. 


This  water  tube  boiler  can  be  sold  at  a  moderate  price, 
and  is  now  manufactured  by  several  of  the  foremost 
shops  in  Canada.  The  advertisement  appears  in  this 
issue,  and  next  month  we  will  fully  describe  and  illus- 
trate the  boiler. 


MACHINES.* 


A  MACHINE  is  an  instrument  bv  means  of  which  a  force  applied 
at  one  point  is  able  to  exert  at  some  other  point  a  force  differing 
in  direction  and  intensity.  It  has  been  usual  in  treating  of  simple 
machines  to  call  the  applied  force  the  power,  but  the  word  power 
is  now  in  use  with  an  entirely  different  meaning,  and  so  we  shall 
accordingly  speak  of  this  applied  force  as  the  effort.  The  force 
exerted  or  effective  resistance  overcome  is  usually  called  the 
weight.  This  resistance  may  be  the  earth's  attraction,  as  in 
raismg  a  heavy  body,  or  it  may  be  the  molecular  attractions 
between  the  particles  of  a  body  as  in  stamping  metal  or  div.ding 
wood,  or  it  may  be  friction  as  in  drawing  a  heavy  body  along  a 
rough  road. 

Besides  the  effective  resistance,  the  effort  is  employed  in  over- 
coming the  internal  resistances  chiefly  due  to  friction  which 
always  exists  between  the  different  parts  of  a  machine.  The 
effort  maj-  be  just  sufficient  to  overcome  these  two  kinds  of  resist- 
ance, or  it  may  be  in  excess  of  what  is  necessary  or  it  may  be 
too  small.  If  just  sufficient,  the  machine  once  in  motion  will 
remain  uniformly  so,  or  if  it  be  at  rest  it  will  be  on  the  point  of 
moving,  and  the  force  applied  or  effort  will  be  in  equilibrium  with 
the  effective  and  internal  resistances.  If  the  effort  be  in  excess 
the  machine  will  be  set  in  motion,  and  will  continue  to  move  with 
an  accelerated  motion.  If  the  effort  be  too  small  it  will  not  be 
able  to  move  the  machine,  and  if  the  machine  be  already  in 
motion  it  will  gradually  come  to  rest.  When  the  effort  is  just 
sufficient  to  overcome  the  resistance,  the  ratio  of  the  resistance 
to  the  effort  is  called  the  modulus  of  the  machine.  In  this  case  it 
is  evident  from  the  law  of  Conservation  of  Energy,  that  the  work 
done  by  the  effort  has  its  equivalent  in  the  work  done  against  the 
effective  resistance  to  be  evercome,  and  against  the  resistance 
due  to  the  friction  between  the  parts.  This  is  the  general  law  of 
machines  in  motion  or  in  equilibrium. 

The  ratio  of  the  effective  resistance  which  we  call  simply  the 
resistance  to  the  effort  is  equal  to  the  ratio  between  the  distance 
through  which  the  effort  acts,  and  the  distance  through  which  the 
resistance  is  overcome  at  the  same  time  ;  or  in  oilier  words,  is 
equal  to  the  ratio  of  the  velocities  of  the  points  of  application  of 
the  effort  and  resistance,  or  if  we  take  equal  distance  and  uniform 
motion,  we  see  that  what  is  gained  in  force  is  lost  in 
time. 

Simple  machines,  sometimes  called  the  mechanical  powers,  may 
be  considered  under  three  heads  :  i,  a  solid  body  movable 
around  a  fixed  point  ;  2,  a  flexible  string  ;  3,  a  hard  inclined 
surface. 

Under  No.  i  come  machines  acting  on  a  lever  and  wheel  and 
axle,  such  as  the  crowbar,  etc.  In  this  case  the  difference  be- 
tween the  power  and  fulcrum  is  greater  than  the  difference 
between  the  fulcrum  and  weight.  In  the  case  of  the  wheel- 
barrow, row-boat,  etc.,  the  power  is  at  one  end,  the  fulcrum  at 
the  other  and  the  weight  between  the  two.  In  the  human  arm  the 
weight  is  at  one  end,  the  fulcrum  at  the  other,  and  the  power 
between. 

Under  Xo.  2  come  pulleys.  In  the  case  of  the  single  pulley  the 
power  exerted  must  be  equal  to  the  weight;  it  simply  changes  the 
direction  of  the  force.  Where  more  than  one  pulley  is  used  as  in 
one  block,  the  first  one  would  support  the  whole  weight,  which 
we  will  say  is  100  lbs.,  the  2nd  pulley  would  support  one-half 
of  what  is  supported  by  the  first,  or  50  lbs.,  the  third  would 
hold  or  support  one-half  of  what  is  supported  by  the  second,  or  25 
lbs.  ;  the  force  therefore  required  to  lift  the  100  lbs.  would  only 
be  equal  to  25  lbs.,  but  as  it  has  already  been  said,  what  is  gained 
in  force  is  lost  in  time. 

No.  3,  inclined  surfaces,  includes  the  wedge  and  screw.  To 
take  a  weight  up  an  inclined  plane,  the  weight  and  height  must 
be  equal  to  the  power  and  length.  In  the  screw,  the  power  and 
circumference,  equals  the  weight,  and  distance  between 
threads. 

*  Paper  by  Jas.  Gill,  Teacher  in  Physics  at  Normal  School,  read  befoie  Hamilton 
No.  2,  C..\.S.E.,  January  nth,  1898. 
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ELECTRiaTY  IN  MODERN  BUILDINGS. 

Bv  "  Elbctrician." 

In  ihe  conslruction  of  a  certain  class  of  building  a  steel  frame- 
work, filled  In  with  stone  or  other  material,  is  being  very  largely 
used,  and  as  electricity  is  rapidly  becoming  the  means  of  distri- 
buting light  and  power,  and  to  some  extent,  even  heal,  through- 
out the  halls,  corridors,  offices,  etc.,  of  any  building  which  pro- 
poses to  offer  all  the  best  modern  conveniences,  it  may  be  worth 
while  to  consider  whether  there  will  take  place  any  interaction 
between  the  steel  framework,  considered  as  a  conducting  net- 
work of  comparatively  low  resistance,  and  the  electrical  circuits 
which  distribute  the  lighting  and  power  currents.  It  is,  of  course, 
evident  that  such  a  steel  framework  will  offer  a  path  of  compara- 
tively low  resistance  to  any  current  that  may  be  set  up  in  it,  and 
it  is  the  purpose  of  this  article  to  formulate  those  conditions  which 
will  lend  lo  the  setting  up  of  such  currents,  and  their  physical 
effect  on  the  building  materials. 

Regarded  as  a  conducting  network,  currents  may  be  set  up  in 
Ihe  steel  framework  by  either  induction  or  by  direct  contact  (leak- 
age being  included  as  a  contact).  The  diagram  shows  in  sec- 
tion an    electric  light  wire  "a"  through    which  a  current  is  flow- 


^ 


r 
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ing,  and  a  conductor  "  b  "  of  some  kind  of  conducting  material — 
"a  "  and  "  b"  being  fairly  close  to  each  other,  and  more  or  less 
parallel  during  their  length.  At  the  instant  of  starting  a  current 
through  "a"  the  whole  space  around  "a"  becomes  an  inductive 
field  of  rapidly  increasing  intensity,  which  will  include  the  space 
surrounding  "b,"  and  this  is  a  necessary  and  sufficient  condition 
for  the  setting  up  of  a  current  in  "  b,"  so  that  it  will  appear  that 
actual  contact  is  not  required  in  order  that  a  current  may  flow  in 
"b".  Similarly  at  the  moment  of  stopping  Ihe  current  flowing 
through  "  a,  "  a  current  will  be  induced  in  "  b  ".  If  the  current  in 
"a"  be  stopped  and  started,  or  reversed  in  direction  rapidly,  or 
even  made  to  wax  and  wane — that  is,  to  merely  fluctuate  without 
actual  reversal — currents  will  under  all  these  conditions  be  in- 
duced in  "b, "and  their  strength  will  be  proportional  to:  The 
conductivity  of  "  b"  ;  the  strength  of  current  in  "  a  "  ;  the  rate  of 
variation  or  fluctuation  of  the  inductive  field  ;  the  length  of  the 
conductor  "  b  "  that  is  in  the  inductive  field — their  distance  apart. 
It  is  therefore  conceivable  that  very  considerable  currents  can  be 
made  to  flow  in  "  b"  without  any  contact  with  "a."  They  will 
probably  be  currents  of  low  voltage,  but  still  capable  of  effecting 
considerable  electrolytic  damage.  It  is  suflicienlly  obvious  that 
contact  between  a  conductor  carrying  current  and  a  steel  beam, 
whether  it  be  direct  mechanical  contact  or  indirectly  through 
a  leak  caused  by  damp,  etc.,  will  result  similarly. 

Suppose  we  have  a  steel  frame  building  with  a  complete  system 
of  electrical  distribution — for  lighting,  elevators,  fans,  heaters, 
etc. — it  can  easily  be  imagined  that  there  may  be  set  up  inductive- 
ly a  most  complicated  and  interlinked  system  of  active  currents 
in  the  various  uprights  and  horizontals  forming  Ihe  frame,  and 
that  they  may  be  of  quite  considerable  magnitude.  This  can 
occur  not  only  in  the  steel  frame  itself,  but  in  the  piping  for  the 
healing  or  auxiliary  gas  lighting  services.  With  a  direct  current 
distribution  for  lighting  only,  these  induced  currents  would  prob- 
ably have  a  negligible  effect,  as  it  is  only  at  the  moment  of  make 
and  break  that  inductive  action  would  take  place,  although  even 
in  such  a  case  a  direct  current,  though  continuous  in  direction, 
will  have  sufficient  very  small  fluctuations  in  strength  (owing  to 
the  fact  that  the  number  of  coils  in  the  armature  is  not  infinity)  to 
keep  up  a  continual  alternating  current  in  all  the  pipes  and  beams 
parallel  lo  it  and  within  the  sphere  of  its  influence.  But  in  very 
many  cases  current  is  distributed  for  elevator  and  motor  purposes, 
and  here  we  find  not  only  the  small  fluctuations  due  (as  mentioned 
above)  to  the  armature  construction,  but  also  that  fluctuation  due 
to  Ihe  varying  demands  of  Ihe  elevator  and  motor  services,  which, 
w^hile  not  so  rapid,  will  have  an  enormously  greater  ampilude, 
and  so  a  much  greater  inductive  influence.  There  are  very  many 
buildings,  moreover,  that  employ  an  alternating  current  for  light- 
ing, the  influence  of  which  requires  no  pointing  out.     So  that  it 


appears  that  there  will  always  be  some  circuits  iiuluced  in  such 
buildings,  whether  in  the  frame  or  the  piping. 

\n  electric  current  flowing  in  a  circuit  must  produce  one  effect 
and  may  produce  more.  It  must  heat  the  conductor  and  may 
decompose  it.  The  heal  generated  in  the  conductor  depends  on 
the  amount  of  current  flowing,  and  on  the  resistance  oftered  to  il, 
and  in  a  circuit  of  varying  conductivity  the  greatest  heat  will  be 
generated  at  the  point  of  greatest  resistance.  In  a  circuit  com- 
posed of  beams  the  points  of  junction  will  be  those  of  highest 
resistance,  and  will  therefore  be  the  healing  points.  Just  how  far 
the  expansion  and  contraction  due  lo  healing  and  cooling  may  be 
expected  lo  work  with  the  natural  vibration  to  loosen  the  joints,  is 
a  matter  that  affords  a  very  interesting  field  for  discussion  and 
experiment.  But  if  it  be  granted  thai  il  does  have  the  effect  of  so 
loosening  them,  then  such  loosening  will  tend  to  promote  the  de- 
composing action  of  the  current  flowing,  with  the  assistance  of 
whatever  slight  amount  of  moislure  has  condensed  out  of  the 
atmosphere  (or  elsewhere)  on  the  opposing  faces  of  the  loose 
joint.  This  latter  action  of  the  current  is  probably  of  greater 
importance  than  the  former,  as  its  tendency  is  to  loosen  by  de- 
composition, and  just  where  the  utmost  rigidity  and  permanence 
is  desired,  viz.,  in  the  foundations.  The  electrolytic  injury  would 
take  place  just  at  Ihe  base  of  a  steel  pillar,  where  the  current  was 
able  to  escape  to  earth,  and  the  effect  would  be  lo  eat  away  the 
iTietal,  as  the  iion  of  water  pipes  is  eaten  away  by  the  passage  \yi 
railway  currents.  The  electrolysis  of  gas  and  water  pipes  might 
be  even  a  serious  matter  unless  preciulions  be  taken  to  minimize 
its  effect. 

While  it  seems  impossible  to  so  arrange  as  Ihal  lliere  sliall  be 
no  induced  currents  in  framework  or  piping,  siill  il  is  possible,  and 
in  most  cases  would  be  well,  lo  adopt  such  precautions  as  will 
confine  Ihem  wilhin  such  small  limits  that  they  may  become 
negligible.  It  would  be  well  to  thoroughly  ground  the  enlire 
steel  structure  by  copper  wires  of  large  section  leading  from 
various  points  to  the  earth,  and  making  good  contact  there  with 
permanently  moist  soil.  It  would  also  be  advisable  in  laying  oul 
circuits  to  so  arrange  that  all  those  wires  carrying  the  main  cur- 
rent shall  be  as  far  removed  as  possible  from  any  of  the  structure, 
and  as  close  together  as  insurance  regulations  will  permit.  If  it 
be  necessary  for  the  main  wires  to  be  close  to  a  pipe  or  pillar, 
and  to  run  parallel  to  it,  then  Ihey  should  be  placed  one  on  each 
side  of  it  so  as  to  neutralize  each  other's  effect. 


PUBLICATIONS. 


The  publishers  of  Power,  of   New   York,    have  eclipsed  all  pre- 
vious efforts  by  their  issue  for  December.      It  is  replete  with  inter 
esting  articles  on  engineering  subjects,  while  the  advertisements 
many  of  them  printed  in  various   colors,  present  an  attractiveness 
not    often    equalled.      The    frontispiece    is    especially    worthy    of 
mention. 

The  Canadian  General  Electric  Company  have  issued  an  artistic 
lithograph  calendar,  in  which  blue  and  gold  are  the  predominating 
colors.  The  figures  of  the  calendar  are  large  and  clear.  Above 
them  is  a  female  figure  holding  aloft  in  one  hand  an  incandescent 
lamp,  while  with  the  other  she  draws  aside  a  curtain,  revealing 
in  perspective  a  view  of  the  company's  works  at  Peterborough, 
Onl. 

A  valuable  addition  to  Ihe  literalure  of  Briiish  Columbia  is  the 
yearbook  which  has  just  been  published  by  Mr.  R.  E.  Gosnell, 
Legislative  Librarian,  with  a  copy  of  which  we  have  been 
favored.  Of  the  many  works  which  reach  our  table,  most  of 
them  of  considerable  merit,  the  credil  for  the  most  complete  work 
of  this  character  yet  received  must  be  given  to  the  author 
of  the  British  Columbia  Year  Book.  Besides  the  facts  and 
figures  relating  to  Ihe  natural  resources  of  the  province,  there  is 
sufficient  of  an  historical,  political  and  sociological  character  to 
render  the  book  interesting  and  instructive  to  all.  There  are 
over  500  pages  of  letterpress  and  illustrations,  so  arranged  as  lo 
present  a  most  pleasing  appearance.  To  even  mention  the  in- 
teresting features  would  involve  more  space  than  can  here  be 
given,  suffice  it  to  say  that  among  them  are  the  following  :  An 
historical  review,  mcluding  portraits  of  early  navigators  and  ex- 
plorers ;  a  group  of  pioneers  and  early  legislators  ;  portraits  of 
members  of  parliament  ;  illustrations  of  government  buildings;  a 
treatise  of  100  pages  on  mines  and  mining,  with  illustrations  ;  a 
description  of  the  fisheries  and  maps  of  different  districts  in 
British  Columbia. 
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THE  ARNPRIOR  ELECTRIC  LIGHT  PLANT. 

The  power  house  of  the  Arnprior  Electric  Light  plant 
is  a  substantial  stone  building,  70x40  feet,  two  storeys 
high,  and  fitted  for  both  water  power  and  steam,  which 
may  be  used  either  separately  or  in  conjunction.  The 
water  wheel  is  a  100  horse  power  turbine,  and  the 
engine  a  100  h.  p.  Warwick.  The  boiler  room  is 
separated  from  the  other  rooms  of  the  building  by  solid 
brick  walls,  fitted  with  fire-proof  doors. 

The  generators  consist  of  a  Thomson-Houston  1,000 
light  generator  and  two  Ball  arc  dynamos,  the  switch- 
board being  fitted  with  Thomson-Houston  instruments. 


Mk.  s.  Shi-  itarp. 

One  of  the  principal  features  of  this  plant  is  the  fitting 
ot  the  shafting  with  friction  clutch  pulleys,  thus  enabling 
the  instantaneous  throwing  on  or  off  of  any  of  the  ma- 
chines. .Another  ingenious  arrangement  of  the  elec- 
trician in  charge  of  the  plant  is  a  mirror  suspended  on 
a  bracket  at  the  side  of  the  volt  and  ampere  meter, 
with  strong  magnifying  glasses  on  a  swinging  arm,  so 
that  the  voltage  can  be  read  from  any  part  ot  the  room 
or  from  the  outside  ot  the  doorwa\'  opening  into  the 
operating  room. 

The  company  have  installed  24  arc  street  lamps  and 
about  1,000  incandescent  lights,  and  are  giving  a  very 
satisfactory  service. 

Mr.  S.  Sheppard,  the  electrician,  whose  portrait  we 
present,  is  a  native  Canadian,  and  was  born  in  Ottawa, 
May  nth,  1873.  He  is  a  thoroughly  qualified  elec- 
trician, and  keeps  the  plant  in  first  class  condition. 
.■\fter  leaving  school  Mr.  Sheppard  entered  a  machine 
shop,  and  after  a  couple  of  years  entered  the  employ  of 
the  Ottawa  Electric  Co.,  with  which  firm  he  was  en- 
gaged for  five  years,  a  greater  part  of  the  time  in  their 
repair  and  manufacturing  department,  leaving  that 
company  in  April,  1896,  to  accept  his  present  position. 


FELT  MATS  FOR  ENGINES. 

Wool  fibre  seems  to  be  about  the  only  material  that 
can  be  formed  into  a  substance  so  firm  and  solid  that 
it  can  be  given  the  absurd  name  of  "  iron  felt."  In  the 
manufacture  of  this  material,  London  Engineering  says 
that  the  best  long  wool  fibre  is  first  impregnated  with 
petroleum  grease,  and  further  to  a  certain  depth  with 
glue,  which  is  rendered  insoluble  by  the  addition  of 
bichromate  or  tormaldehjde  ;  in  certain  cases  the  sur- 
face is  prepared  with  vulcanite  rubber  anc"  then  vulcan- 
ized.    The  stuff  is  very  highly  compressed  and  supplied 


in  plates  up  to  2  feet  square  and  more,  from  0.4  inch  to 
2  inches  in  thickness.  The  plates  are  elastic  ;  withstand, 
according  to  tests  conducted  at  the  Reichsanstaldt,  a 
pressure  ot  about  9  tons  per  square  inch  ;  do  not  rot, 
and  the  surface  is  said  to  be  so  hard  that  the  edges  of 
rails  and  bolts  do  not  cut  into  it.  The  mats  are  placed 
under  the  rails  ot  tramways,  etc.,  in  order  to  deaden 
the  noise  and  clatter.  For  the  same  reason,  a  layer  of 
this  felt  may  be  interposed  between  the  foundations  and 
the  base  plates  of  engines,  and  underneath  the  bearing 
of  shafting  in  workshops.  The  mats  must  not  overlap, 
and  may  be  applied  in  layers.  In  the  case  of  workshops 
it  may  also  prove  profitable  to  provide  the  respective 
joists  and  girders  with  mats.  That  the  material  is 
electrically  an  insulator  would  be  an  additional  advan- 
tage. The  chief  question  is,  of  course,  whether  the 
elasticity  of  the  felt  will  last  long  enough  to  justify  its 
practical  adoption  in  engine  rooms  and  workshops, 
where  we  do  not  like  to  risk  experiments. 


SINGLE  GLOBE  ENCLOSED  ARC  LAMP. 

The  Canadian  General  Electric  Company,  Limited, 
Toronto  and  Peterboro',  has  recently  placed  upon  the 
market  a  new  type  of  enclosed  arc  lamp,  for  indoor  use, 
an  illustration  of  which  we  give  herewith.  This  lamp 
is  made  for  both  direct  and  alternating  (60  or  125 
cycles)  circuits,  and  for  three  and  five  amp.  currents. 
In  many  cases  the  three  amp.  lamp  can  be  used  with 
advantage,  on  account  of  the  greater  volume  of  light 
produced  as  compared  with  the  double  globe  lamp. 
These  lamps  are  handsome   in   appearance,   and  can  be 


Single  Globe  E.niclosed  .Arc  Lamp. 

furnished  in  either  black  or  bronze  ornamentation. 
They  are  very  desirable  for  all  kinds  of  inside  lighting, 
and  their  combined  qualities  of  simplicity  and  economj' 
should  commend  these  new  improved  lamps  to  all 
central  station  men  and  owners  of  isolated  plants. 
Further  particulars  can  be  obtained  from  the  above 
company. 


The  Robb  Engineering  Company,  Ltd.,  of  Amherst,  N.  S.,  re- 
cently suffered  shght  damage  bv  fire.  The  loss  is  covered  by  in- 
svirance. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

NoTE.-S<:cr<;larics  of  Aswculions   are   rcquclcd  to   fonrard   Mllcr  for  publi- 
ouion  in  ihU  Departnifnt  not  lalcr  than  the  38lh  of  each  monlh.  


TORONTO    NO.     I . 

iMk.  J.  \V.  Marr,  the  popular  secretary  of  Toronto 
No.  I,  who  had  been  in  the  employ  of  the  I.  liaton 
Company  for  some  time,  has  accepted  a  position  in  the 
power  house  of  the  Metropolitan  Street  Railway  Com- 
pany.     His  address  is  Box  155,  Davisville. 

The  regular  meeting  of  Toronto  No.  i  was  held  on 
January  19th,  when  there  was  a  good  attendance  and 
one  initiation.  The  committee  reported  regarding  the 
annual  .\t-Home.  It  had  been  found  necessary  to  draw  on 
the  Association  funds  for  furnishing  and  decorating  the 
hall,  the  insurance  not  being  sufficient  to  cover  the  cost 
of  the  necessary  repairs.  On  February  8th  Mr.  A.  M. 
Wickens  continued  his  lecture  on  "  The  Indicator." 

On  Thursday  evening,  F"eb.  3rd,  the  Engineers'  Hall, 
61  Victoria  street,  was  the  scene  of  gay  festivities,  the 
event  being  the  third  annual  .At  Home  ot  Toronto  No.  i. 
The  engineers  and  their  friends  to  the  number  of  150 
had  assembled  there  to  participate  in  the  evening's  enter- 
tainment, which  included  a  first-class  musical  pro- 
gramme, dancing,  etc.  The  following  contributed  : 
Piano,  Master  Huggett  ;  songs,  Mr.  Dimmock,  Miss 
Lewis,  Mr.  T.  Vice,  Mr.  G.  T.  Pendrith,  Mr.  Newton  ; 
reading,  Mr.  C.  H.  Fielding.  The  accompanist  was 
Mr.  A.  E.  Harding.  Refreshments  and  an  impromptu 
dance  followed  the  above  programme.  The  affair  was 
quite  a  success. 

TORONTO    NO.     2. 

A  new  branch  of  the  Canadian  Association  of  Station- 
ary Engineers  has  been  formed  in  Toronto,  to  be  known 
as  Toronto  No.  2.  On  Saturday  evening,  January  15th, 
the  following  officers  were  installed  by  the  Executive 
President,  Mr.  E.  J.  Phillip,  assisted  by  the  officers  of 
Toronto  No.  i  :  Past  President,  P.  Trowern  ;  Presi- 
dent, John  Dixon  ;  Vice-President,  John  H.  Venables  ; 
Recording  Secretary,  Thos.  Graham,  570  King  street 
west  ;  Financial  Secretary,  J.  Richardson  ;  Treasurer, 
Joseph  Hughes  ;  Finance  Committee,  F.  Tushingham, 
E.  Thomas,  T.  L.  Holmes  ;  Trustees,  John  Dixon,  J. 
McMulken,  P.  Trowern  ;  Conductor,  M.  Connoley  ; 
Doorkeeper,  H.  Brown. 

Immediately  after  the  installation  ceremonies,  Presi- 
dent Dixon  delivered  his  maiden  speech,  and  in  con- 
clusion invited  the  visiting  brethren  from  Toronto  No.  i 
to  partake  of  refreshments,  when  ample  justice  was 
done  to  the  elaborate  supper  which  had  been  prepared 
by  the  wives  and  daughters  of  No.  2. 

BRANTFORD    NO.    4. 

At  the  last  meeting  of  the  Telephone  City  association, 
all  the  former  officers  excepting  the  treasurer  were  re- 
elected. General  business  comprised  the  chief  work  of 
the  evening. 

KINGSTON    NO.     lO. 

At  a  recent  meeting  of  Kingston  No.  10,  a  committee 
was  appointed  to  wait  upon  the  members  of  the  Do- 
minion government  to  solicit  their  support  in  behalf  of 
the  Steam  Boilers'  Act,  which  provides  for  the  proper 
examination  of  engineers  and  the  inspection  of  boilers. 
The  government  will  also  be  asked  to  appoint  a  resident 
examiner  in  the  Kington  district.  Since  the  meeting, 
the  Association  have  received  the  promise  of  the  local 
members  to  support  the  bill,  which  will  shortly  come 
before  the  House, 


TORQUE  AND  SPEED  OF  MOTORS.* 

Bhkork  we  i^o  into  llu-  m.iiier  of  toniiu-,  it  may  he  beneficial  to 
go  over,  brierty,  soineortlie  units  of  eleclric.'il  nieasureinetil  : 

FoRCK  is  tliat  wliiih  prodmes  molion  or  clianjje  of  motion  in  a 
body.  The  unit  of  force  is  lliat  force  which,  when  acting;  for  one 
second  on  a  mass  of  one  jframine,  gives  it  a  velocity  of  1  cenii 
meter  per  second.  It  is  called  the  nvNE.  The  force  with  which 
the  earth  attracts  any  mass  is  usually  called  the  weight  of  that 
mass,  and  the  force  with  which  a  body  gravitates,  i.e.,  its  weijjht 
(in  dynes)  is  found  by  mulliplyin);  its  mass  (in  jfranimes)  by  Ihe 
value  of  g. 

Work  is  the  product  of  a  force  and  the  distance  through 
which  il  acts.  The  unit  of  work  is  the  work  done  in  over- 
coming unit  force  through  unit  distance,  i.e.,  in  pushing  a  body 
through  a  distance  of  one  centimeter  against  a  force  of  one 
dyne.  It  is  called  the  ERG.  The  force  with  which  gravity  pulls 
a  mass  of  one  gramme  is  981  dynes  (981  centimeters  =  jj.j  fct't). 
Therefore,  to  lift  a  mass  of  one  gramme  through  a  distance  ol  1 
centimeter  is  =  98i  ergs  of  work  or  g  ergs. 

Power  is  the  rate  of  working.  The  unit  of  power  is  the  \\  att, 
and  is  =  10'   ergs,  per  second. 

1  foot  =    30.479  centimeters. 

I  lb.  =    7000  grains. 

15-43-!  grains    =    i  gram. 

.  •.     J^S^  =453-59  grams,  or  1  lb.  =453.59  grams. 
15-432 
1  foot  pound  =  g(30.479X453.59)  =  i382s  g  ergs, 

=  ■357235  ergs., 
generally  written  1.356  x  10'   ergs. 
From  which  is  readily  deduced  : 

1  h.p.  =550  ft.  pds.  per  second, 
550  X  1 . 356  X  I o.  =  ergs  in  1  h.p., 
but  10"  ergs.  =  I  wait, 

.-.     55°x--3.s6xio'  _  ,^^„,„„ 
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4^  p 


Fr  =  Torque  =  T. 

V  =  Velocity  in  centimeters  per  second. 
F=  Force  in  dynes. 
W  =  Work  in  ergs. 
N  =  No.  of  revs,  per  second. 
W=Vf,  but  V  =  2n-rn. 
.-.     W  =  2-rnf,  but  fr  =  Torque,  .-.  \V     2-nT. 
As  already  slated,  1  pd.  foot  =  1.356  x  10"  ergs,  or  1.356  watts. 
Since  electric  power  is  C  E,  and  mechanical  power  is  the  speed 
multiplied  by  torque,  we  will  now  consider  if  there  is  any  relation 
between  the  two. 

\Vatls=E  C  =  2n-NTx  1.356 
where  E-EMF  in  armature 
C  — total  current. 
The  E.M.F  is  proportional  10  the  speed  if  the  magnet  flux  N  is 
constant. 


I.e., 


E  = 


Rev.  per  second  x  Nc  x  N 


Where  Nc=^No.  of  conductors  in  armature 
N  =  Total  flux 

E=io'  lines  cut  per  second. 
If  we  substitute  the  value  of  E  in  E.C  we  get 

R.p.sxNcxNxC 

1 =27rNTx  1.356 

io»  ■'^ 

but  R.p.s=N  =  Rev.  per  second 

Xc.N.c 


by  cancellation  we  get 


and  by  transposition    T 


=  2JrTx  1.356 
Nc.N.c. 


2irx  1.356  y-  10" 

By  this  we  readily  see  that  the  torque  T  does  not  in  any 
manner  depend  on  the  speed,  but  that  it  depends  on  the  flux  N 
and  on  the  current,  which  shows  very  clearly  that  if  we  wish  to 
make  a  motor  have  a  large  torque  the  flux  must  be  large,  and  as 
this  formula  is  applicable  to  generators,  it  shows  that  to  make  a 
slow  speed  dynamo  generate  the  requisite  E.M.F,  N  must  also 
be  large. 

From  the  torque  can  easily  be  determined    the   total  peripheral 


•  Paper  by  Mr.  James  Milne,  read  Ijefore  Toronto  No.  i,  C.A.S.E. 
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force,  and  from  the  peripheral    force    Ihe  pull  on   each   conductor 
can  be  calculated,  as  follows: 

Torque 


Total  peripheral  force  — 
Average  pull  per  conductor^ 


Radius  in  feet 

Total  peripheral  force 


No.  of  conductors 

As  a  rule    Ihe    number    of  active    conductors  is  f^S!  of  the  total 

conductors  ;   those  conductors  in  the  gap  of  course  are  not  cutting 

the  lines  and  must  be  deducted. 

•  '•  Ms  of  total  conductors=No.  of  active  conductors 

No.  of  active  conductors      „  „  .  ,  , 

.•. =Pull  m  pounds  on  each 

Total  peripheral  force 

The  torque  of  a  motor  is  a    maximum    when    motor  is  standing 

still  and  gradually  decreases,  and  is  zero  when  the  counter  E.M.F 

is  Ihe  E.M.F.  of  supply,  which  can  be  proved  as  follows  : 

Xc.  X.c 


T  (in  dyne  centimeters) 


but  C  in  a  motor  is 


E  M  F  of  Supply  -  Counler  E  M  F 


R  (Restance  of  Armature) 
Substitute  this  value  for  C  in  the  equation,  and  we  get : 
_     Nc.  X.c     E'-E 

but  the  counter  E  M  F  or  E  is  precisely  the  same  as  in  a  genera- 
tor  =  Xc.  Rps.  N.  We  are  dealing  in  absolute  units  at  present, 
and  to  bring  this  to  volts  or  practical  units  vsould  have  to  be 
divided  by  10'. 

By  substituting  Nc.  Rps.  N  for  E,  we  get : 


Nc  N     /  E'  -  Nc.  Rps.  X 


R 


-) 


£1  _  J\T(,     Rps    N 
When  "      ^  "  -  =  E,   or  when  the  C.   EM  F=:E,  there 


IS  no  torque,  or  T  =  o. 
T  is  a  maximimi  when 


Nc.^   /E'-0\ 
rr      \       R     )- 


Nc.  N.  E' 


,  i.e.,  when 


2-      \       K     /  2-R 

there  is  no  counter  E  M  F,  or  in   other  word*,   when  the  motor  is 
standing  still  and  current  on. 
From  the  above  ive  get  : 

T2i7R  =  Nc.  N(E-Nc.  Rps.  N)  =  Nc.  NE-N-c.  N^r.p.s. 

_Nc.  N  E-T2TR  E  T2tR 

'^■^■*'  Nc-  N-  ~Nc.  N"Xc=X- 

and  to  reduce  same  to  practical  units,  we  have  : 
E  X  10        T2~Rx  10' 


r.p.s. 


Nc.  X  Nc-  N= 

The  following  example  taken  from  actual  practice  may  be  found 

interesting  :  In  a  Fensom  elevator  the  speed  where  E'  =  230  volts, 

N=  1,400,000,    current    60   amperes,     1000   conductors,    find    the 

torque. 

rr  •  J  f    ,     60  amp.  x  Xc.  X  X       840  .   ^^  , 

T  m  pound  feet  = i- =  — 2—  =ioopd.  ft.,  nearly. 

108x1.356x2-         8.52 

The  resistance  of  the  armature  of  this  motor  was  .435  ohms, 
from  which  we  could  easily  determine  the  revs,  per  sesond  as 
follows  : 

E.M.F.  2-T  R 


R.p.s.  =- 


Xc.X  Xc-  X= 

The  torque  being  given    in    pound   feet,    it   must  be  reduced  to 
dyne  centimeters  by  multiplying  by  1.356  x  107, 

230x10'  2— X  1.356X  10"  x  T.Rxio* 

1000-  X  1,400,000 


.  ■.   revs,  per  second  =- 


looox 1400000 

which  when  worked   out  give    14.5  revs,   per  second  =  870  revs, 
per  minute. 

This  motor  is  in  the  R.  Simpson  Co.'s  store,  running  one  of  the 
elevatois.  For  those  who  wish  to  go  into  this  further,  they  aie  re- 
quested to  consult  Sylvanus  P.  Thompson  or  other  good  works 
on  the  subject. 

The  calculations  are  extremely  interesting,  and  it  can  readily 
be  proved  that  the  maximum  work  that  can  be  got  out  of  a  motor 
is  when  the  current  is  one-half  that  which  flows  when  the  arma- 
ture is  standing  still,  and  that  the  efficiency  is  one-half,  or  50  per 
cent. 


COMPARATIVE  EmCIENCY  OF  ILLUMINANTS. 
Of  the  total  energy  supplied,  a  candle  consumes  86  walls  per 
candle  ;  oil  lamp,  57  walls  ;  butterfly  gas  burner,  93  watts  ;  in- 
candescent lamp,  3.5  watts  ;  arc  lamp,  .8  watt.  Thus,  if  gas  is 
used  in  a  gas  engine  having  an  efficiency  of  20  per  cent.,  it  will 
produce  about  five  times  more  light  from  incandescent  lamps 
than  if  burned  direct  in  jets. 


THE  OILS  OF  THE  ENGINE  ROOM.* 

Oil  is  the  main  tactor  in  the  reduction  of  that  element  ot  waste, 
friction,  and  in  proportion  as  you  apply  oil  of  the  proper  kind  and 
in  the  proper  way,  just  so  much  do  you  economize  in  fuel,  wear 
and  tear,  and  consequently  in  the  loss  of  power. 

Oils  are  usually  divided  into  two  classes,  drying  and  non-dry- 
ing. To  the  latter  class  belong  lubricating  oils,  which  are  the 
oils  of  the  engine  room.  We  will  first  consider  the  conditions 
under  which  the  oils  are  applied.  The  first  point  that  comes  to 
our  notice  is  that  the  oils  are  placed  between  two  metal  surfaces 
to  keep  them  apart,  and  therefore  the  oils  themselves  sustain  the 
pressure  of  the  lever,  at  one  end  of  which  is  the  weight  (which  is 
the  work  of  the  machine)  and  the  compounding  power  which  is 
equal  to  the  weight ;  we  find,  therefore,  that  the  oil  has  to  with- 
stand an  enormous  pressure  according  to  the  kind  of  machine  it 
is  in.  As  we  have  observed,  the  oil  is  between  two  metal  sur- 
faces which  are  very  close  together,  and  the  deduction  would  be 
that  the  oil  should  be  quite  free  from  hard  particles  which  might 
abrade  these  two  surfaces.  Usually  one  surface  is  hard  and  the 
other  soft,  and  were  particles  of  a  gritty  nature  allowed  to  pass 
into  the  oil,  the  two  surfaces — which  we  will  after  this  call  the 
bearings — the  consequence  would  be  that  they  would  become  im- 
bedded in  the  soft  part  and  would  cut  the  hard  surface  or  the 
shaft.  The  idea  which  you  will  gather  from  these  remarks  so  far 
is  that  oils  should  be  clean. 

We  will  now  come  to  find  that  we  have  another  condition  which 
will  be  as  important  as  Ihe  previous  one.  The  oil  is  used  at  two 
different  temperatures,  a  low  and  a  high  temperature,  the  first 
cold  bearings  and  the  second  hot  bearings.  We  will  consider  Ihe 
cold  bearings  first  ;  these  include  nearly  all  bearings,  there  being 
but  three  or  four  hot  bearings  on  one  individual  engine,  and  taking 
the  shaftings,  hangers  and  all  other  journals  as  parts  of  the  ma- 
chine, by  far  the  larger  proportion  are  cold  bearings.  The  tem- 
perature of  an  engine  room  will  average  70  degrees,  and  the  bear- 
ing will  be  exposed  from  this  down,  in  cases  of  shaft  passing  from 
one  building  to  another,  or  in  processes  where  the  buildings  are 
not  heated  to  zero.  It  will  here  be  apparent  that  oil  must  be  use- 
ful at  low  temperatures.  You  are  all  aware  that  certain  oils  are 
solid  at  the  freezing  point  of  water  ;  it  would  be  plain  to  you  that 
such  a  condition  would  prevent  the  oil  moving  to  the  point  where 
it  would  be  required  even  if  the  action  of  the  parts  would  make  it 
of  use  if  it  were  in  place.  We  must  therefore  require  that  oils 
should  flow  at  the  temperatures  to  which  the  bearings  are  exposed. 

It  is  also  required  that  oils  should  be  stable  at  the  highest  tem- 
perature to  which  they  will  be  exposed — allowing  this  to  be  100 
degrees,  this  being  Ihe  temperature  at  the  hanger  level  in  a  hot 
work  room.  Stable  in  that  they  will  not  evaporate  and  let  the 
bearing  go  dry,  which  is  called  gumming.  This  is  a  character- 
istic of  vegetable  oils.  It  is  also  necessary  that  the  oil  should  not 
turn  rancid  with  the  formation  of  acid  and  a  consequent  loss  of 
lubricating  quality.  This  is  a  condition  which  ensues  with  animal 
oils,  also  to  some  extent  with  vegetable  oils. 

We  have  up  to  this  point  considered  the  circumstances,  condi- 
tions and  requirements  of  the  oils,  and  we  have  found  that  they 
should  be  clean,  capable  of  withstanding  pressure,  workable  at 
low  temperatures,  not  volatile,  non-drying,  not  rancid.  Oils  are 
divided  under  the  following  heads  :  Olive,  cottonseed,  linseed, 
palm,  castor  and  fish  oil. 

(To  be  Continued) 


A  NEW  COMBINATION  OF  STEAM  ENGINE  AND 

BOILER. 
A  NEW  combination  of  steam  engine  and  boiler  is  proposed  by 
W.  Schmidt,  of  Ballenstadt,  Germany,  the  construction  in  this 
case  being  considered  a  valuable  improvement  on  that  class  in 
which  the  cylinder  of  the  engine  is  either  partially  or  wholly  ar- 
ranged in  the  boiler.  The  objects  aimed  at  and  believed  to  be 
accomplished  is  for  a  steam  boiler  and  engine  capable  of  yielding 
a  high  effect,  requiring  repairs  only  at  very  long  intervals  and 
not  necessitating  continual  attention.  These  advantages  are  at- 
tained by  arranging  the  cylinder  of  the  engine  within  the  interior 
of  the  boiler,  with  the  lower  end  projecting  into  the  fire-box. 
The  cylinder  serves  as  a  stay  to  the  crown  sheet.  The  engine  is 
single-acting,  and  the  valve  is  placed  in  the  steam  and  water 
room  of  the  boiler.  Still  further  to  secure  efficient  results  by 
means  of  this  arrangement,  there  are  provided,  in  addition  to  the 
heating  surface  furnished  by  the  fire-box,  a  number  of  drop  tubes, 
which  add  very  much  to  the  steam  generating  capacity  of  the 
boiler. 

*  Paper  read  at   open  meeting  of  Hamilton  No.  2.   C..\.S.E.,  Januarj' 18th,   1398. 
by  J.  W.  Williams,  chemist  for  Winer  &  Co.,  wholesale  druggists. 
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CORROSIVE  AND  SCALE  FORMING  AGENTS  IN 
BOILER  FEED  WATERS. 

Hv,  \\\i.  Thomi-^os. 
lAnricti  a). 

Whrn  we  understand  wlial  i>.  taking  place  during  the  act  ol 
pilling:,  it  becomes  comparatively  easy  to  suRgest  a  remedy. 
What  is  required  here  is  a  substance  on  which  the  corrosive 
agent  can  exhaust  itself ;  and  probably  the  best  remedy  is  a 
slight  coating  of  lime  scale,  which  can  be  easily  obtained  by  the 
use  of  lime  water  or  milk  of  lime. 

This  theory  has  not.  however,  been  universally  accepted  as 
the  true  cause  of  pitting  (although  in  the  writers  opinion  it 
appears  very  rational).  The  cause  of  this  trouble  has  been 
attributed  by  many  writers  to  electrolytic  action  set  up  be- 
tween the  impurities  of  the  iron  and  the  iron  of  the  boiler 
itself,  which,  being  electro-positive  to  the  impurities,  gradu- 
ally disappears  while  the  impurities  rem.iin  to  further  the  dism- 
tegraling  action.  In  support  of  this  theory  it  became  a  com- 
mon practice  to  suspend  zinc  in  boilers  subject  to  pitting  and 
corrosion,  on  the  assumption  that  since  zinc  is  chemically  more 
powerful  than  iron,  it  would  become  electro-positive  to  the  iron 
and  thus  protect  the  boiler  against  electrolytic  action  at  the  ex- 
pense of  its  own  metal.  If  such  is  the  case,  then  it  becomes 
very  necessary  for  us  to  note  what  may  be  expected  lo  take 
place  when  zinc  is  suspended  in  the  boiler  as  suggested. 

To  get  as  clear  an  understanding  as  possible  of  this  process,  let 
us  briefly  illustrate  what  takc-s  place  in  a  voltaic  cell,  which  is 
practically  what  we  are  convening  our  boiler  into  with  zinc  and 
shell  as  electrodes  and  water  and  its  impurities  as  electrolylies. 
To  this  end  let  us  examine  the  process  known  as  electrolysis, 
taking  for  example  a  dilute  solution  of  hydric  chloride,  subjected 
to  decomposition  by  means  of  electrolysis  in  a  glass  vessel  so 
that  process  may  be  noted.  We  find  chlorine  evolved  at  the 
positive  pole  and  hydrogen  at  the  negative  pole,  the  gases  being 
perfectly  pure  and  unmixed.  If,  while  the  decomposition  of  the 
hydric  chloride  is  rapidly  proceeding,  we  examine  the  interven- 
ing liquid  carefuUv,  no  apparent  movement  or  disturbance  of  any 
kind  can  be  perceived,  and  nothing  in  the  shape  of  currents  in 
the  liquid  or  transfer  of  gas  bodily  from  one  pole  to  the  other  can 
be  observed,  and  yet  two  portions  ol  the  hydric  chloride  separated 
by  two  to  six  inches  are  actually  seen  to  evolve  pure  chlorine  and 
pure  hydrogen. 

There  seems  but  one  method  of  explanation  of  this  singular 
phenomenon,  which  is  applicable  to  all  similar  cases  of  electro- 
lytic decomposition,  and  that  is  to  assume  that  each  of  the  par- 
ticles of  hydric  chloride  intervening  between  the  electrodes  or 
poles,  and  by  which  electric  current  is  conveyed,  simultaneously 
suffer  decomposition,  the  hydrogen  tra\elling  in  one  direction  and 
the  chlorine  in  the  other.  The  neighboring  elements  being  in 
close  proximity  to  each  other,  unite  to  again  form  hydric  chloride 
and  destined  to  be  again  decomposed  by  a  repetition  of  same 
change.  Thus  it  is  each  particle  of  hydrogen  may  be  made  to 
travel  in  one  direction  by  becoming  successively  united  to  each 
particle  of  chlorine  between  itself  and  the  negative  pole  ;  and 
when  it  reaches  the  latter,  finding  no  disengaged  particle  of 
chlorine  for  its  reception  it  is  rejected,  so  to  speak,  from  the 
series  and  thrown  off  in  a  free  state. 

Exactly  the  same  thing  happens  to  the  chlorine  which  is  travel- 
ling in  the  opposite  d'rection,  consequently  a  succession  of  par- 
ticles of  hydrogen  are  thrown  off  at  the  negative  pole  and  a  cor- 
responding succession  of  particles  of  chlorine  at  the  positive.  The 
power  of  the  current  is  exerted  with  equal  energy  in  every  part 
of  the  liquid  conductor,  though  its  effects  become  manifest  only 
at  the  terminals.  The  action  is  purely  of  an  internal  nature,  and 
the  metallic  electrodes  or  terminals  of  the  battery  simply  serve 
the  purpose  of  completing  the  connection  between  the  latter  and 
the  liquid  to  be  decomposed. 

Like  hydric  chloride,  all  electrolytes,  when  acted  upon  by 
electricity,  are  split  into  two  constituents,  which  pass  in  opposite 
directions.  Substances  of  the  one  class,  such  as  chlorine,  iodine, 
oxygpn,  etc.,  are  evolved  at  the  positive  pole,  and  those  of  the 
other  class,  such  as  the  metals  and  hydrogen,  at  the  negative 
pole.  It  is,  though,  important  to  remark  that  oxygen  salts,  such 
as  the  sulphates  and  nitrates,  when  acted  upon  by  the  current,  do 
not  divide  into  acid  and  basic  oxide,  but  into  a  metal  and  com- 
pound substance  or  group  of  elements.  Thus  sulphate  of  copper 
(Cu  SO,)  does  not  split  into  SO3  and  Cu  O,  but  into  metallic 
copper  (Cu)  and  sulphione  (SO,)  sulphuric  acid  (H,  SO,)  dividing 
into  the  same  compound  and  hydrogen.  In  a  similar  way  it  is 
seen  that  the  part  of  the  electrolyte   passing  to  the  negative  pole 


may  be  ;i  ctMnpound  consisting  i>f  se\'eral  elements.  An  illuslia- 
tion  of  this  change  is  the  commonly  used  sal  ammoniac  (.N'll,  tl) 
which  is  decomposed  in  such  a  manner  that  the  ammonium  (Nil,  I 
goes  to  the  negative  pole,  when  it  is  resolved  into  ammonia 
(.\H,),  the  pure  hydrogen  and  the  chlorine  going  10  the  positive 
pole. 

We  must,  neverlheless,  draw  a  distinct  line  between  true  ami 
regular  electrolysis  and  second.iry  decomposition  brought  about 
by  the  reaction  of  the  bodies  eliminated  upon  surrounding  liquid 
or  upon  the  substance  of  the  electrodes.  When,  for  example, 
potassium  sulphate  (K..  SO.)  is  electrolysed,  hydrogen  appears  at 
the  negative  pole  together  with  its  equivalent  quantity  of  pot.is- 
sium  hydroxide  (K  OH),  because  the  potassium  which  is  evolved 
at  the  electrode  immediately  decomposes  a  portion  of  the  water 
there  present.     The  chemical  reaction  lakes  place  as  follows  : 

K      -•  II,  0  =  2  K  on +  2  li. 

.\t  the  same  lime  the  sulphione  (SO,)  which  passes  lo  the  posi- 
tive pole  takes  up  hydrogen  by  decomposing  the  surrounding 
w.iter  forming  sulphuric  acid  (ll.jSO,)  and  liberating  oxygen 
according  to  following  reaction  : 

SO.  .  II,  OH,  SO,  i  O. 

In  like  manner  the  sulphuric  acid  itself  is  resolved  by  the 
current  into  hydrogen  and  sulphione,  which  latter  decomposes 
the  water  at  the  positive  pole  reproducing  sulphuric  acid  and 
liberating  oxygen  just  as  if  the  water  itself  were  directly  decom- 
posed by  the  current  into  hydrogen  and  oxygen.  This  explains  a 
circtunstance  that  was  very  puzzling  lo  our  early  experimentors 
upon  the  chemical  action  of  a  voltaic  battery.  The  true  souice 
of  these  compounds  was  traced  by  Davy  in  1807,  who  showed 
very  clearlj*  th.it  thev  proceeded  from  impurities  in  ihe  water,  or 
the  vessel  which  contained  it,  or  from  surrounding  air.  lie  redis- 
tilled water  at  a  temperature  below  boiling,  and  found  when 
marble  cells  were  used  to  contain  the  water  intended  for  decom- 
position hydric  chloride  appeared  at  the  negative  pole  and  sodium 
at  the  positive,  but  derived  from  sodium  chloride  present  in  the 
marble  as  an  impurity.  This  manifestly  proves  that  water  in  a 
pure  state  is  not  .in  electrolyte  and  is  incapable  of  conveying 
current,  but  is  enabled  to  do  so  if  even  a  trace  of  saline  matter  is 
present. 

We  have  now,  I  hope,  cleaily  expounded  the  principles  of  Ihe 
voltaic  cell.  Now,  let  us  consider  its  practical  application  for  the 
purpose  we  have  in  view.  Suppose  we  have  a  wire  conducting 
an  electrical  current  ;  cut  this  wire  and  place  both  ends  in  a  cell 
containing  water  to  which  we  have  added  some  sulphuric  acid  to 
add  lo  its  conductivity.  It  will  be  observed  that  bubbles  of  gas 
are  forming  on  Ihe  ends  of  the  wires.  These  bubbles  are  simply 
hydrogen  and  oxygen  obtained  as  already  described.  Let  us 
now  select  for  our  poles,  zinc  and  wrought  iron,  to  get  as  nearly  as 
possible  the  conditions  existing  within  our  boiler.  Ifourzincis 
pure  no  perceptible  action  will  take  place  on  immersion  in  the 
cold  solution.  We  next  immerse  our  wrought  iron  plate,  and  find 
chemical  action  is  at  once  set  up,  hydrogen  bubbles  rising  and 
metal  gradually  wasting  away.  Let  us  now  connect  the  two 
wires  from  the  source  of  electrical  energy  to  the  dry  ends  of  our 
p'ales,  and  a  complete  change  of  conditions  at  once  takes  place. 
The  hydrogen  will  still  be  seen  to  rise  from  the  wrought  iron 
plate,  but  the  plate  itself  will  cease  to  dissolve.  But  the  zinc 
plate  will  gradually  disappear,  and  just  as  long  as  any  part  of  it 
rem.iins  in  contact  with  the  water  and  in  electrical  contact  with 
the  iron,  the  iron  will  be  protected  from  decomposition  at  the  ex- 
pense of  the  zinc.  We  can  now,  I  think,  perceive  clearly  the 
reason  for  the  gradual  wasting  away  of  the  zinc  or  positive  pole. 
.As  the  water  is  decomposed  by  the  passage  of  the  current,  the 
oxygen  is  attracted  lo  the  positive  pole,  and  being  practically 
electrolytic,  oxygen  or  ozone  attacks  the  metals,  very  actively 
and  destructively,  and  we  find  them  more  or  less  rapidly  wasting 
away. 

We  have  now  before  us  information  to  enable  us  to  understand 
the  action  of  zinc  in  boilers,  and  can  readily  see  that  zinc  can  only 
be  successfully  used  where  certain  conditions  pre-exist.  We 
must  first  have  some  solution  that  makes  a  good  electrolyte,  and 
next  see  that  contact  between  zinc  and  shell  of  boiler  is  electrically 
good  ;  further,  we  must  be  sure  that  galvanic  action  is  set  up 
within  the  boiler.  I  Ihink  it  has  been  amply  proven  in  engineering 
practice  that  galvanic  action  is  set  up  within  the  boiler  due  lo 
many  causes,  such  as  difference  in  temperature  in  different  parts 
of  the  boiler,  thereby  causing  a  current,  and  generating  electricity 
due  to  friction  ;  also  galvanic  action  is  set  up  between  the  different 
kinds  of  metal  used  in  and  about  a  boiler,  such  as  composite  fit- 
tings and  steel  shell,  elc.      It  is  also    quite   possible  to  create  gal- 
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vanic  action  between  different  parts  of  the  same  boiler  when  a 
certain  portion  of  the  metal  is  homogeneous,  while  another  is 
poorly  made,  due  to  bad  iron,  etc.  In  fact,  galvanic  action  may 
be  set  up  in  a  multitude  of  ways,  and  it  is  this  very  fact  that 
makes  the  use  of  zinc  in  boilers,  especially  in  fresh  waters,  rather 
to  be  condemned  than  approved,  especiallj'  when  action  is  not 
clearly  understood.  It  has  lately  become  a  very  common  prac- 
tice, especially  in  marine  work,  to  purposely  set  up  galvanic 
action  within  the  boiler,  by  the  aid  of  an  external  current,  to  pre- 
vent not  only  corrosion,  but  the  formation  of  scale,  and  the  system 
has  met  with  a  great  deal  of  success,  as  it  very  properly  would 
when  conditions  are  favorable.  Marine  engineers  are,  however, 
exceptionally  favored  in  this  respect.  Not  only  does  their  feed 
water  contain  a  large  quantity  of  saline  matter,  but  also  a  certain 
proportion  of  free  acid,  making  the  solution  within  the  boiler  an 
excellent  electrolyte  ;  consequently  they  have  only  to  see  that 
contact  between  their  zinc  and  iron  electrodes  is  correct  and  gal- 
vanic action  set  up  to  secure  good  results. 

The  first  essential  required  is  a  thorough  knowledge  of  action 
of  zinc  in  boilers,  and  secondly,  a  knowledge  of  conditions  pre- 
existing. Before  leaving  this  subject  I  wish  to  point  out  to  the 
reader  that  nothing  but  the  purest  zinc  must  be  used.  Ordinary 
commercial  zinc  contains  many  impurities,  and  especially  must 
lead  be  absent.  If  lead  is  present  it  will  be  found  after  zinc  has 
wasted  away,  and  a  new  condition  of  things  will  exist  ;  the  shell 
of  the  boiler  will  become  electro-positive  and  the  lead  negative, 
and  the  cure  becomes  worse  than  the  disease. 

GENERAL  CORROSION. 

This  form  of  corrosion  is  in  some  localities  a  very  common  one, 
and  is  a  peculiarly  difficult  one  to  explain  in  a  general  way.  It  is 
largely  due  to  the  presence  of  free  acids,  which  may  be  present 
in  the  feed  water,  or  may  exist  as  a  result  of  the  use  of  some  of 
the  vile  nostrums  sold  as  boiler  compounds,  prepared  frequently 
by  people  who  do  not  know  the  first  requirements  of  the  sub- 
stance they  sell,  except  that  it  will  take  off  scale.  When  car- 
bonates are  absent,  free  sulphuric  acid  may  be  present,  especially 
in  mining  districts,  and  chiefly  derived  from  the  oxidation  of 
pyrites  and  sulphides.  This  acid  is  also  often  found  in  streams 
passing  through  manufacturing  districts,  owing  to  the  refuse  from 
dye  works,  galvanizing  shops,  chemical  factories,  etc.,  having 
been  discharged  into  them. 

Another  fruitful  source  of  free  sulphuric  acid  is  the  use  of  kero- 
sene, which  is  now  so  commonly  used.  Kerosene  is  produced  by 
one  of  a  series  of  distillations  of  petroleum,  and  in  its  first  and 
crude  state  is  a  turbid  liquid,  having  a  strong  odor  and  a  bluish 
tinge.  To  remove  these,  the  refineries  give  the  kerosene  a  course 
of  treatment  with  sulphuric  acid.  Part  of  this,  together  with  im- 
purities, precipitates  as  a  heavy  black  sludge.  The  purified  oil  is 
next  treated  with  caustic  soda,  to  neutralize  any  free  acid,  and 
then  washed  with  water.  Like  many  other  processes  of  a  similar 
nature,  work  is  not  always  well  done,  and  free  sulphuric  acid  re- 
mains in  solution.  The  oil  itself  vaporizes  verj-  readily  when  in 
the  boiler  and  passes  off  with  the  steam.  The  sulphuric  acid 
being  non-volatile,  remains  behind,  and  finally  becomes  sufliciently 
concentrated  to  attack  the  boiler,  and  corrosion  sets  in. 

.A.  very  prolific  source  of  corrosion  is  also  caused  by  the 
presence  of  hydrochloric  acid  in  the  water.  This  is  a  very  fruitful 
source  of  trouble  in  waters  containing  magnesium  chloride  in 
solution,  and  is  often  caused  in  waters  containing  other  salts  of 
magnesia  by  the  use  of  compounds  which  reduce  salts  of  mag- 
nesia to  magnesium  chloride.  At  all  temperatures  of  present 
boiler  practice,  magnesium  chloride  decomposes  in  presence  of 
w'ater  in  accordance  with  following  chemical  equation  : 


Jagnesium 

Magnesium 

Hydrochloric 

Chloride. 

Water. 

Hydrate. 

Acid. 

Mg.  Cl„ 

-t- 

2H^O 

=      Mg.OjH, 

+           zH  CI. 

Reference  has  been  made  to  the  formation  of  magnesium  chlor- 
ide, and  consequently  the  liberation  of  hydrochloric  acid  by  the 
use  of  compound  resolvents.  A  striking  example  of  this  is  the 
practice  of  adding  sal  ammoniac,  N  H^  CI.,  to  the  feed  water  to 
dissolve  carbonate  of  lime,  the  reaction  in  this  case  being  : 

Carbonate  of        Chloride  of         Carbonate  of 
Sal  Ammoniac  Lime.  Lime.  Ammonia. 

zNH.Cl.      +     CaCiO;       =        Ca  CI,       +      (N'HJ„Co,,. 

The  final  result  is  that  a  soluble  salt  added  to  a  water  containing 
an  insoluble  salt,  the  insoluble  salt  is  rendered  soluble,  and  conse- 
quently no  precipitation  takes  place.  L'nfortunaleh-,  the  reaction 
does  not  stop  here  ;  waters  containing  carbonati.  of  lime  invariably 
also  contain  carbonate  of  magnesia,  and  the  following  reaction  is 


set   up    between   the    sal    ammoniac   and   the   carbonate  of  mag- 
nesia : 

Carbonate  of  Carbonate  of        Chloride  of 

Magnesia.         Sal  .Ammoniac.         .Ammonia.  Magnesia. 

Mg.Co3      +     zXH^CI.    =    (NHJ,  C03      +     Mg.  Clj. 
This  latter  salt    undergoes   a    secondarj'  decomposition  as  fol- 
lows : 

Chloride  of  Hydrate  of  Hydrochloric 

Magnesia.  Water.  Magnesia.  Acid. 

Mg.  CL       +       zH.,0     =     Mg.  0,H,       +       2H  CI. 

The  action  of  hydrochloric  acid  differs  materially  from  the 
action  of  the  sulphuric  acid,  owing  to  the  fact  that  it  volatizes 
very  readily,  and  as  a  vapor  passes  off  with  the  steam  ;  thus,  not 
only  will  the  boiler  itself  be  attacked,  but  also  the  steam  pipes, 
and  even  the  engine.  This  acid,  at  temperatures  higher  than 
boiling,  even  in  dilute  solutions,  attacks  iron  very  readily,  and  is 
a  fruilful  source  of  corrosion  and  its  companion  troubles. 

Vegetable  acids,  or  properly  speaking,  organic  acids,  while  of 
a  feebler  nature,  still  attack  iron  to  some  extent,  and  particularly 
since  these  acids  are  derived  from  waters  usually  taken  from 
swamps  containing  a  great  deal  of  vegetable  organic  matter  with 
very  little  lime  salts.  In  cold  climates  the  water  is  also  apt  to 
contain  a  considerable  quantity  of  free  oxygen,  which  adds  ma- 
terially to  the  corrosive  action  of  the  acids  present.  The  presence 
of  the  slimy  organic  precipitate  common  to  waters  of  this  class 
seems  to  add  to,  rather  than  retard,  the  work  of  corrosion. 

Whole  chapters  might  be  written  on  the  best  methods  of  treat- 
ing troubles  of  this  kind,  but  I  consider  the  best  advice  is  to  con- 
sult some  one  thoroughly  trained  in  this  particular  subject,  who 
is  not  only  able  to  suggest  a  remedy,  but  can  determine  accurate- 
ly the  nature  and  cause  of  trouble,  and  the  slight  expense  in- 
curred will  never  be  regretted. 

(To  be  Continued) 


MOONLIGHT  SCHEDULE  FOR  MARCH. 


Day  of 
Month. 

Light. 

E.\tinguish. 

No.  of 
Hours. 

H.M. 

H..M. 

H.M. 

1 

P.M.   11.50 

A.M.     5.40 

5-5° 

2.  .  .  . 

«       12.00 

"        S-40 

5-50 

3. .  .  . 

.\.M.  12.40 

"         5-40 

5.00 

4 

/'         1 .  50 

"         5-40 

3-50 

5.... 

3.00 

"         5-40 

2.40 

6.... 

No  Light. 

No  Light. 



7.... 

No  Light. 

No  Light. 

8.... 

No  Light. 

No  Light. 

9.... 

No  Light. 

No  Light. 

ID 

P.M.    6.30 

P.M.     9.50 

3.20 

II  ...  . 

6.30 

«        I  I.  TO 

4.40 

12. . . . 

6.30 

.\.M.  12.20 

5-50 

13.... 

-/       6.30 

"        1.20 

6.50 

14 

6.30 

"       2-30 

S.oo 

IS-- 

6.30 

"       3-30 

9.00 

16.... 

//       6.40 

"       4.20 

9.40 

17.... 

"       6.40 

5.00 

10.20 

18.... 

//       6.40 

"       5- 10 

10.30 

19.... 

"       6.40 

"       5- 10 

10.30 

20 ... . 

"       6.40 

"       5- 10 

10.30 

21  ...  . 

6.50 

"      5-IO 

10.20 

22. . . . 

„       6.50 

"      S-io 

10.20 

23.... 

„       7.00 

"      5- 10 

10.10 

24 

»       8.00 

"      S-'o 

9.10 

25.... 

,r          9.10 

"       5-10 

8.00 

26.... 

/A        10.10 

"       5- 10 

7.00 

27.... 

"        1 1. 10 

"       5- 10 

6.00 

28.... 

//        11.10 

"       5- 10 

6.00 

29.... 

/,        11.50 

"       S-io 

5.20 

30 

"      5-'ol 

31.... 

A.M.   12.40 

J 

4-30 

Total 188.60 


A  civil  engineer  has  been  examining  the  feed  water  of  boilers 
and  has  come  to  the  conclusion  that  the  presence  of  an  acid  in  a 
boiler  can  be  accounted  for  in  this  manner  :  Internal  corrosion  is 
not  only  caused  by  the  acids  with  which  some  canal,  pit  and  other 
waters  are  impregnated,  but  is  also  due  to  the  acidity  resulting 
from  the  decomposition,  by  high  temperatures  in  boilers,  of  chlor- 
ides of  lime,  magnesia  and  sodium,  and  of  sulphates  of  lime  and 
magnesia,  the  former  sometimes  developing  hjdrochloric  and  the 
the  latter  sulphuric  acid.  If  steps  are  not  taken  to  neutralize 
these  acids  by  introducing  some  substance  for  which  they  have  a 
greater  affinity  than  the  material  of  the  boilers,  the  latter  becomes 
pitted  or  wasted  more  or  less  rapidly. 
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In  our  next  issue   we   will   inform    our 
Canadian  Electrical  .  r  \\  •.      .u  ti      .  i 

Association         readers   fully   as   to  the  excellent  work 

done  by  the  Committee  on   Legfislation 

of  the  Canadian  Electrical  Association,  and  the  progress 

made  toward  securing  such  changes  In  the   law  as  will 

place  electric  and  gas  companies   on   a    more  equitable 

footing    than    they    at    present  occupy   with   respect  to 

municipal  lighting. 


An  indication  of  the  economical  possi- 
Cbeap  Power.       bilities  of  an  up-to-date  steam  plant  for 

the  generation  of  electricity  is  to  be 
seen  in  the  offer  of  the  Toronto  Electric  Eight  Co.  to 
supply  electric  power,  ten  horse  power  and  over,  ten 
hours  per  day,  at  2  cents  per  h.p.  per  hour.  Such  an 
offer  is  calculated  to  iuduce  close  figuring  on  the  part  of 
projectors  of  long-distance  power  transmission  schemes. 


An  electrical  undertaking  which  has 
'^'n^dertfilng"'^'  heretofore  been  unequalled  in  magni- 
tude is  about  to  be  carried  out  in  New 
York,  and  is  attracting  world-wide  attention.  It  is  the 
conversion  of  the  overhead  railway  from  steam  to  electric 
power,  which  will  involve  an  estimated  outlay  of  at  least 
seven  million  dollars.  Four  of  the  largest  manufac- 
turing companies,  namely,  the  General  Electric,  West- 
inghouse,  Walker  and  Sprague,  are  now  figuring  on 
the  proposition,  which  is  calling  into  requisition  the 
skill  of  the  most  talented  engineers  in  the  country. 


„,   ^_,    ,  .        .      Much  unfavorable   comment   has   been 
Electrical  Apparatus 

for  the  Parliament  made  upon  the  action  of  the  Minister 
Buildings.  ^^  public  Works  in  awarding  the  con- 
tract for  lighting  the  Parliament  Buildings  at  Ottawa 
without  inviting  tenders.  At  the  last  session  of  the 
Dominion  Parliament  an  appropriation  of  $75,000  was 
set  aside  for  lighting    the    buildings    by   electricity  and 
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increasing'  the  fire  piotection.  It  was  generally  sup- 
posed that  the  usual  course  of  publicly  inviting  tenders 
would  be  followed,  and  that  all  Canadian  manufacturers 
of  electrical  apparatus  would  be  given  an  opportunity 
of  figuring  on  the  work.  The  government,  however, 
considered  it  wise  to  enter  into  a  private  contract  for 
four  Westinghouse  40  horse  power  electric  motors  and 
four  Worthington  fire  pumps,  and  also  for  the  necessary 
current  to  light  the  building  throughout.  In  justifica- 
tion of  the  course  pursued,  the  claim  is  made  that  by 
the  agreement  entered  into  a  saving  of  several  thousand 
dollars  a  year  will  be  effected.  It  is  difficult  to  under- 
stand just  how  this  estimate  is  reached.  Granting  that 
current  can  be  purchased  more  economically  than  it 
could  be  generated  by  a  plant  placed  in  the  buildings, 
there  seems  no  reason  why  tenders  should  not  have 
been  invited  for  such  apparatus  as  was  purchased. 
This  method  undoubtedly  secures  the  best  results  and 
gives  most  general  satisfaction. 


It    has    been    rumored    for  some   time 

Railways  P^^'  ^'^^^  ^^^  Montreal  Street  Railway 
Company  were  considering  the  question 
of  buying  the  necessary  power  for  the  operation  of  their 
system.  This  report  was  recently  strengthened  by  an 
inspection  of  the  Chambly  power  plant  made  by  Messrs. 
F.  S.  Pearson,  chief  engineer  of  the  Metropolitan  Trac- 
tion Company  of  New  York  ;  E.  H.  Keating,  manager 
Toronto  Street  Railway,  and  F.  L.  Wanklyn,  manager 
Montreal  Street  Railwaj'.  These  engineers  will,  it  is 
said,  make  a  report  to  the  directorate  of  the  company, 
and  upon  this  will  depend  future  negotiations.  The 
Montreal  Street  Railway  Company  at  present  generates 
its  own  power,  using  about  9,000  horse  power  per  day. 
The  cost  of  producing  this  power  is  estimated  at  $42  per 
horse  power,  which  represents  an  annual  expenditure  of 
over  $360,000,  while,  according  to  reports,  the  Chambly 
Manufacturing  Company  have  offered  to  furnish  the 
necessary  power  at  $32  per  horse  power.  This  would 
mean  an  annual  saving  of  $go,ooo.  Granted  that 
these  figures  are  correct,  the  saving  thus  effected 
would  very  soon  pay  lor  the  street  railway  plant  now 
utilized,  and  which  would  have  to  be  discarded  or 
sold  at  a  great  reduction  below  first  cost.  It  might, 
however,  be  found  necessary  to  retain  the  plant  as  an 
auxiliary. 


Professors  Callender  and  Nicholson, 
Some  important  ^j  j^^^^.jj  University,  Montreal,  have 
Ezpenments.  •' '  ' 

been  making  some  experiments  in  con- 
nection with  the  steam  engine  which  promise  to  be  of 
great  practical  value.  They  have  presented  to  the 
English  Institution  of  Civil  Engineers  a  paper  on  the 
subject,  which  we  hope  to  publish  in  our  March  issue. 
The  object  of  the  experiments  was  to  ascertain  the 
exact  temperature  of  the  steam  in  the  cylinder  at 
different  points  of  the  stroke,  it  having  been  known  to 
change  as  much  as  100  degrees  Fahrenheit  in  one 
second.  These  changes  were  too  rapid  to  permit  of 
being  recorded  by  mercury  thermometers.  Professor 
Callendar  has,  therefore,  devised  an  electrical  resistance 
thermometer,  by  means  of  which  it  is  possible  not  only 
to  ascertain  the  temperature  at  any  point  of  the  stroke, 
but  to  follow  it  exactly  throughout  its  entire  course. 
The  thermometers  are  fixed  both  inside  the  cylinder 
walls  and  in  the  head  of  the  piston,  and  as  the  latter  is 


carried  up  and  down,  continuous  readings  on  the  gal- 
vanometer can  be  observed.  The  professors  are  now 
continuing  their  experiments  on  the  large  compound 
engine  in  the  Montreal  Street  Railway  Company's 
power  house,  which  is  probably  the  largest  engine  in 
the  world  coupled  to  a  single  generator.  This  engine 
is  said  to  be  well  adapted  for  test  purposes  on  account 
of  the  very  complete  arrangements  for  steam-jacketing 
the  various  parts  of  the  cylinders.  Some  valuable  as 
well  as  interesting  results  may  be  expected. 


The  business  outlook  in  Canada  at  this 

Improved  ,     .  .  .  _, 

Conditions.  moment  is  most  encouraging.  The 
combination  of  a  bountiful  harvest  with 
unusually  high  prices  for  agricultural  products  appears 
to  be  the  greatest  factor  in  bringing  the  return  of  pros- 
perous conditions.  The  rich  gold  discoveries  of  the 
Klondyke  have  turned  the  eyes  of  the  world  towards 
Canada,  and  as  a  result  the  tide  of  immigration  and  of 
capital  is  beginning  to  flow  into  the  Dominion.  The 
period  of  more  rapid  advancement  which  Canadians  have 
been  looking  and  hoping  for  is  undoubtedly  at  our  doors. 
We  should  keep  in  mind  the  words  of  Shakespeare, 
"  There  is  a  tide  in  the  affairs  of  men  which,  taken  at 
the  flood,  leads  on  to  fortune."  This  is  true  of  nations 
as  well  as  of  individuals.  Every  advantage  should  be 
taken  of  the  unusually  favorable  conditions  now  pre- 
vailing to  push  forward  the  development  of  the  nation, 
its  commerce  and  industries.  Comparatively  good 
progress  was  made  by  the  electrical  industries  even 
during  the  recent  period  of  depression,  but  a  large 
number  of  projected  undertakings  could  not  be  proceeded 
with  owing  to  the  difficulty  of  securing  the  required 
capital.  It  may  fairly  be  anticipated  that,  with  capital 
seeking  investment,  many  of  these  enterprises  will  go 
forward  to  completion  during  the  present  year.  The 
electric  railway  field  is  by  no  means  fully  occupied,  but 
is  capable  of  great  extension.  The  city  of  Toronto 
might  well  be  made  the  centre  of  a  system  of  radial 
lines,  which  would  make  it  the  trade  centre  of  a  large 
and  wealthy  agricultural  district.  Electric  railways  in- 
tersecting the  country  in  all  directions,  having  facilities 
for  the  transportation  of  both  passengers  and  freight, 
would  be  a  most  effectual  check  upon  exorbitant  freight 
and  passenger  charges  by  the  two  great  steam  railroad 
corporations.  If  this  object  is  to  be  served,  however, 
care  must  be  taken  to  prevent  the  absorption  of  the 
electric  by  the  steam  roads.  In  the  matter  of  electric 
power  transmission  Canada  already  stands  in  the  very 
front  rank,  and  we  look  for  the  utilization  in  the  near 
future  of  many  valuable  water  powers  which  are  avail- 
able for  this  purpose  in  all  parts  of  the  Dominion. 
Constant  development  and  improvement  is  taking  place 
in  electric  lighting,  notwithstanding  that  only  by  the 
exercise  of  the  greatest  skill  and  economy  can  a  reason- 
able return  be  secured  from  the  capital  invested. 


A  remarkable  instance  of  the  efficiency  of  roller  bear- 
ings was  recently  made  on  a  steel  wheel  weighing  130 
pounds  and  14  inches  in  diameter,  which  was  speeded 
up  to  10,000  revolutions  per  minute,  and  continued 
revolving  one  hour  and  a  half  after  suddenly  disconnect- 
ing the  source  of  power.  This  was  accomplished  with 
absolutely  no  detriment  to  the  bearing,  when  the  plain 
bearing  would  have  been  ruined  under  such  con- 
ditions. 
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THE  RELATIONS  BETWEEN  THE  CUSTOMER, 

CONSULTING  ENGINEER   AND   THE 

ELECTRICAL  MANUFACTURER/ 

By  S.  Dax.v  CiREHne. 
The  subject  which  I  have  chosen  for  this  paper  is  an 
eminently  practical  one,  and  1  shall  endeavor  in  my 
remarks  to  call  attention  to  certain  causes  of  friction 
which  at  present  exist  between  the  parties  in  interest, 
and  to  suggest  certain  remedies  which  may  serve  to 
bring  about  a  better  understanding  and  to  lessen  this 
friction,  which  is,  in  my  opinion,  entirely  unnecessary. 

In  order  to  discuss  intelligently  present  conditions,  it 
is  advisable  to  trace  briefly  the  development  of  the  elec- 
trical business,  and  to  do  this  one  need  hardly  go  back 
more  than  a  dozen  years,      .-^t  that  time  electric  lighting 
was   still   an   experiment   (from   the   commercial  stand- 
point), electric  railroading  had  not   begun,  and  electric 
power   transmission    was   discussed   as  one  of  the  pos- 
sibilities of  the  future.      Very  few  of  our  institutions  of 
learning  had  established  separate  electrical  courses,  and 
such  a  thing  as  a  consulting   electrical    engineer   hardly 
existed  in  this  country.     The  few    men    who   had  some 
theoretical    knowledge   were   eagerly   caught  up  by  the 
manufacturing  companies,    who   had   difficulty   to    find 
men   capable   of  solving   the    many    pressing    practical 
problems   with    which    they    were  confronted  when  they 
began   to   sell   electric    machinery.      Thus  the   develop- 
ment  of  a   practical   generator  and  incandescent  lamp 
immediately  created  a  demand   for   suitable  conductors 
and    materials    for    outside    and    inside    wiring,    safety 
devices,  etc.,  as  well  as  close  regulating  engines,  proper 
station    appliances   and   many   other   things   which   are 
to-day   regarded   as    "  standards  "  in  the  business.      It 
was  less  than  a  dozen  years  ago  that  the   first  fireproof 
switchboard    was   installed    in   the   Broadway   Theatre. 
The  specifications  were  drawn  by  a  consulting  engineer 
— a  naval   officer   by   the   way — calling   for  a  fireproof 
structure,  and  the  manufacturer  no  doubt  accepted  the 
order  thinking  that  he  could  use  what  had  always   been 
used  before,  viz.,  a  wooden  framework.      In  this  he  was 
mistaken,  however,  and  after  a  year's  wrangling  a  slate 
board  was  installed,  much  to  the  manufacturer's  disgust, 
and  at  great  expense  to  him.      It  is  hardly  necessary  to 
say  that  this  form  of  switchboard  became  standard  im- 
mediately, and   several   years   after,   the   manufacturer, 
happening    to    meet    the    naval    officer,    said    to    him, 

"  Someone  was  a  d d  fool  about   that   switchboard, 

and  you  were  not  the  man."  I  well  remember  when  I 
left  the  navy  to  join  the  Sprague  Company  in  June, 
1887,  I  found  that  the  technical  force  of  the  company 
consisted  of  Mr.  Sprague,  an  ex-naval  officer,  and  Lieut. 
Crosby,  who  had  just  left  the  army.  Upon  explaining 
to  the  former  how  modest  was  my  store  of  knowledge 
on  the  subject  of  "  electric  street  railways,"  he  at  once 
assured  me  by  saying  that  we  were  all  in  about  the 
same  boat  !  My  opportunity  came  sooner  that  I  ex- 
pected when,  about  July  1st,  I  was  charged  with  the 
execution  of  a  contract  for  the  equipment  of  a  40-car 
road  in  Richmond,  Va. ,  which,  under  the  terms  of  the 
contract,  was  to  be  in  full  and  complete  operation  on 
the  first  of  the  following  October. 

Doubtless  most  of  those  present  to-night  can  recall 
the  remarkable  growth  of  electric  lighting  and  railway 
work  during  the  next  five  years,  from  1887  to  1892 — a 
growth  that  can  fairly  be  called  tropical.  Plants  sprang 
up  in  nearly  every   city   and   town   in   the   country,  and 
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manufacturers   sprang   up   with   equal  rapidity.      There 
seemed  to  be  imlimited  money  ready  to   invest   in   elec- 
trical enterprises,  and  the  anticipated   profits   were  such 
as  to  make  the  old  established  manufacturing  industries 
seem  very  poor  investments.      During  this  period,  which 
may  be  called  the  "forced  expansion  period,"  purchasers 
usually  had  to  take  what  they  could  get,  and  consulting 
engineers  were  tew  and  far  between.      Specifications  for 
apparatus   or   installations,  when  there  were  any,  were 
generally  prepared  by  the  manufacturer,  and   the  pur- 
chaser rarely  knew  whether  they  had  been  fulfilled  or 
not.      Hy  the  close  of  this  period,  however,  the  colleges 
and  technical  schools  began  to  turn  out  men  who  had 
taken    special   courses   in   electricity  and  who  naturally 
looked  for  a  chance  to  make  an  honest  living.     The  first 
great     demand    of    the    manufacturing   companies    for 
technical  assistants  having  been  satisfied,  many  of  these 
young   men   found   their  way  into  local   operating  com- 
panies, or  else  established  themselves  as  consulting  or 
contracting   engineers,  in    which    positions    they    found 
plenty  of  work,  for  by  this  time  the  imperfection  in   the 
earlier  installations  and  types  of  apparatus  had  become 
plainly  evident  to  the  purchaser  as  well  as  to  the  manu- 
facturer, and   there   was   a   general   demand   for  better 
workmanship   and   mere   rigid  requirements  in  installa- 
tion.     It  may  be  here  noted  that  much  of   the    "antici- 
pated profit  "  of  the  business,  both  of  the  operating  and 
manufacturing  companies,    was   spent   subsequently  in 
making  good  these  early  defects,  and  while  the  business 
as  a  whole  profited  largely  by  this  reconstruction  process, 
it  naturally  dampened  the  enthusiasm  of  the  early  in- 
vestors. 

In  1893  came  the  panic,  and  for  the  past  four  years 
there  has  been  a  wonderful  record  of  savings  and 
economies,  both  in  electrical  manufacturing  and  oper- 
ating companies,  as  well  as  a  great  improvement  in 
quality  of  product.  It  has  been,  in  fact,  the  "economic 
and  reconstruction  period."  The  operating  companies 
have  learned  that  they,  too,  are  manufacturers  of  a 
product,  electricity;  and  as  these  hard  times  have  forced 
down  the  price  of  their  product,  they,  like  the  manufac- 
turers of  apparatus,  have  to  keep  their  heads  above 
water  and  their  companies  out  of  receivers'  hands  by  the 
introduction  of  more  economical  and  improved  methods 
of  manufacture  and  of  administration.  During  the  past 
year  there  has  been  a  marked  improvement  in  the  elec- 
trical business  ;  it  is  to  be  hoped  that  this  improvement 
is  permanent,  and  that  the  past  four  years  of  retrench- 
ment and  economy  have  paved  the  way  for  a  normal  and 
steady  growth  on  conservative  lines— in  other  words, 
tor  a  period  of  "  natural  expansion."  The  business  to- 
day is  on  much  the  same  basis  as  in  other  industries, 
where  prices  are  close,  competition  keen,  and  where  a 
better  article  is  furnished  for  less  money  than  ever 
before. 

The  manufacturers  of  apparatus  and  the  manufacturers 
of  current  are  dependent  upon  each  other  to  a  large 
extent,  and  their  relations  should  be  close  and  friendly. 
The  consulting  engineer,  as  in  other  engineering  trades, 
is  a  necessary  and  proper  connecting  link  between  the 
two,  and  I  can  say  frankly  that  I  believe  he  has  a  proper 
and  permanent  field  of  usefulness.  Broadly  speaking, 
his  function  is  to  see  that  his  client  who  buys  apparatus 
and  installs  it  selects,  first,  that  system  best  suited  to  his 
particular  local  conditions,  and  then,  in  purchasing, 
secures  the  best — not  necessarily  the  most — for  his 
money.      It  is  equally  the  duty  of  the  consulting  engineer 
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lo  learn  what  the  manufacturer  can  reasonably  be  called  This  practice  not  only  tends  to  reduce  cost  (and  with  it 
upon  to  make,  to  consult  with  him  freely  and  to  obtain  price),  but  also  enables  the  purchaser  to  secure  quickly 
the  benefit  of  his  experience  ;  to  give  him  credit  for  and  at  a  minimum  of  expense  duplicate  parts  which  are 
work  well  done,  and  to  insist  that  bad  work  shall  be  really  duplicates,  and  which  can  be  fitted  without  the 
promptly  corrected.  Many  consulting  engineers,  es-  aid  of  a  skilled  mechanic.  It  is  the  American  system  of 
pecially  those  who  have  recently  commenced  practice,  standard  lines  of  machinery  and  interchangeability  of 
seem  to  think  that  it  is  improper  for  them  to  consult  parts,  which  has  stood  the  test  of  time  and  which  holds 
with  the  manufacturer,  or  to  examine  his  plant,  or  to  its  own  against  all  competitors.  This  system,  however, 
ask  him  for  information  or  advice.  Their  idea  seems  to  is  possible  only  where  the  same  article  is  manufactured  in 
be  that,  by  so  doing,  they  may  be  accused  of  partiality  quantity,  since  the  expense  of  designs,  drawings  and 
or  undue  bias,  or  with  lack  of  proper  care  for  the  inter-  patterns,  special  tools,  jigs,  dies,  etc.,  is  prohibitive 
ests  of  the  purchaser  ;  or  they  may  feel  that  it  is  derog-  unless  spread  over  a  large  production.  On  the  other 
atory  to  their  own  dignity  as  independent  engineers.  hand,  if  special  apparatus  is  required  it  means  a  rela- 
The  inevitable  result  is  that  specifications  often  contain  tively  large  expense  for  these  items,  which  cannot  be 
provisions  which  are  a  source  of  annoyance  and  expense  charged  to  a  standard  product,  and  which  thus  consti- 
to  the  manufacturer  and  purchaser  alike,  and  which  tutes  a  handicap  both  to  the  manufacturer  and  the  pur- 
have  no  compensating  advantages  from  either  the  en-  chaser.  A  machine  is  "  standardized  "  only  after  long 
gineering  or  commercial  standpoint.  In  fact,  some  of  experience,  both  in  manufacture  and  service,  and  other 
these  provisions  are  impossible  or  impracticable  of  ful-  manufacturers  (the  builders  of  engines,  trucks,  etc.)  as 
fillment  ;  and  in  such  cases  the  honest  manufacturer  well  as  the  users,  are  invariably  consulted  before  such 
who  wishes  to  meet  the  specifications  and  guarantees  standardization.  It  would  appear  to  be  to  the  interest 
required  finds  himself  forced  to  ask  the  engineer  or  the  of  both  seller  and  buyer  to  use  such  standard  machines 
purchaser  (sometimes  both)  to  modify  them.  This  is  a  wherever  and  whenever  possible  ;  and  yet  it  seems  to 
proceeding  which  is  always  difiicult  and  delicate  to  be  a  fact  that  the  demand  for  special  machines  is  in- 
undertake,  and  often  results  in  friction  and  trouble  for  creasing,  rather  than  decreasing,  as  apparatus  becomes 
all  concerned.  I  am  satisfied  that  if  every  consulting  more  generally  standardized.  To  prove  this  I  can  cite 
engineer  would  take  advantage  of  opportunities  as  they  the  experience  for  the  past  year  of  one  manufacturing 
occur,  to  visit  manufacturing  establishments,  see  the  company  with  which  I  am  familiar.  During  this  period 
work  there  in  progress  and  confer  with  the  engineers,  the  designing  engineers  were  called  upon  for  estimates 
he  would  find  himself  well  repaid  for  the  visit,  and  his  «"  special  apparatus  as  follows  : 
own  work  and  practice  benefitted  thereby.      I  am  equally  Direct  current : 

^.    „,^,^  ,,i  r  •'  I1-1  ,  N'umber  of  eslimales    mo 

satisfied  that  no  reputable  manufacturmg  establishment  Number  of  kilowatts  of  apparatus  involved 31,000 

would    refuse    admittance,  but    on    the   contrary  would  Alternating-  current : 

welcome  such  visits  as  beneficial  to  both  parties.     The  ^""'^'"'  "ff^l'"'''""'-: .■■,•:, •'°° 

*^  iS umber  01  kuowalts  or  apparatus  involved* 131,200 

day  of  mysterious  methods  of    manufacture,  carried    on 

behind  closed  doors,  is  passed  in  the  electrical  business,  "^^ese  estimates  vvere  all  embodied  in  formal  proposi- 

and  I  appeal  with  confidence  for  an  indorsement  of  the  ^ions.      Besides  these  there  were  between  two  and  three 

opinions  just  expressed,  to   those  consulting  engineers  ^imes  as  many  preliminary  estimates  required  to  answer 

who  have  already  tried  the  plan  suggested.      I  have  said  mquiries  of  customers,  which    the  engineers  had  to  pre- 

that  I  thought  the  engineer  would  find  himself  repaid  bv  P^''^- 

such  visits.  I  think,  also,  that  he  will  find  himself  in  a  ^his  was  in  addition  to  their  regular  work  on  standard 
better  position  to  advise  his  client  intelligently.  A  pur-  ''"^^  °^  apparatus,  of  which  there  are  over  thirty, 
chaser  usuallv  knows  little  or  nothing  of  the  relative  ^ome  of  this  work  was  undoubtedly  due  to  new  devel- 
technical  merits  of^pparatus,  and  his  final  decision  is  opn^ents  in  the  business  and  to  new  methods  and  in- 
governed  largely  by  price  and  by  paper  statements  and  mentions,  a  condition  which,  although  unfortunate  from 
guarantees,  which  may  mean  much  or  little.  The  con-  ^^e  manufacturing  standpoint,  must  exist  for  many  years 
suiting  engineer  who  has  seen  the  apparatus  in  process  '°  '^°'"^  '  ^"'  ^  S'^^^^  '^^^'  °^  "  ^'^'^  ^'^°  '^"^  '°  "^«  ^^"^^ 
of  manufacture  can  advise  not  only  as  to  whether  the  ^hat  specifications  call  for  special  apparatus,  or  methods 
various  bids  comply  with  the  specifications,  but  also  "^  construction,  where  standard  apparatus  and  methods 
what  make  or  makes  of  apparatus  are,  from  their  design,  ^^'""'^^  '^°  ^^"^"y  ^'^"-  ^h's  experience  I  find  is  common 
construction  and  factory  inspection  and  test,  most  likely  ^'"""^  electrical  manufacturers,  and  I  attribute  ,t  largely 
to  give  the  least  trouble  and  expense  in  continuous  '°  '^'^'^  °^  ^ouch  between  the  manufacturer  and  the  en- 
service  gineei  drawing  the  specifications,  whether  he   be    regu- 

„                   .                                                   ,    .         ,              ,  larly  employed  bv  the  purchaser,  or  retained   in   an   ad- 
Some    engineers    seem  to   measure  their  value  to  the  ..',■              •                                  r     , 
,            ,        ,      ,          ,      r   ,    ■            -f       ■                ,  visory   capacity.      Let    the    engineer    see    more    ot    the 

purchaser  by  the  length  of  their  specifications,  and  some  \.  ,  ,  .  ,  ,  ,      ,       , 

.   ,         r        •  ,  ,  ,     7                        ■■                        .      .  manufacturer  and  his  work,  and  let  him  hold  the   latter 

of  these  formidable  documents  strike  terror  to  the  heart  .,  ,    ^             ,              .            •      j   , 

^     ,                         ^              ,                   .          ^         .  responsible  for  results,  as  determined   bv   proper    tests, 

of  a  busy  man  confronted  by  a  desk  full   of   mail.      The      , ^  .  ,      '     ,        ,    , 

._       .                      ,             .r                                .  .            .  leaving  the  details  of  construction  where  they  belong — 

specifications  not   onlv  specify  what  the  conditions    of  .      ,                ^             ,    .       , 

.                  ,              '            .             .  in  the  manufacturer  s  hands, 
service  are,  what  apparatus  is  required  and  what  tests 

shall  be  applied  to  it  for  acceptance,   all    of  which    are 

quite    proper,  but    also    how    it   shall   be   built,  which  is  G.  T.  Simpson,   electrical   supplies,    Hamilton,  is   reported  to 

another  matter.      The   electrical    manufacturers    of  this  ^^''^  assigned  to  J.  W.  Vandyke. 

country,  following  the  admirable   precedent   which    has  ^l*^^^-"^-  "°''S'=  ^  "^^'Mey,  of  .Sherbrooke,    Que.,  want  tenders 

,           .                          .                ,               ,                ,           .       ,      ,  for  the  supply  of  so.ooo  electric  railway  ties. 
given    American    manufactured     products     (particularly 

,  .           >                ,  ,       •  ,                     .         ,                 ,                 ,  The  Canadian  General  Electric  Company  recenlh'  issued  a  writ 

machinery)  a  world-wide  reputation,  have  endeavored  to  .        ,     c.      .  d  ■>        ,-                !^D^f    j/  « 

■' '                                     '^  against  the  street  Railway  Company  01  Branttord  tor $^30, 000,  on 

establish  standard  lines  of  apparatus,  whenever  the  per-  3^  ^Id  construction  account,  and  judgment  has  been  secured  for 

manency  of  type  and  the  size  of  the  demand  warrant   it.  the  amount  and  placed  in  the  sheriffs  hands  for  execution. 
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SPARKS. 

The  British  Columbia  Oil  Co.,  Xancouvcr,  B.C.,  has  been  in- 
corporated. 

An  electric  light  plant  has  been  put  in  llic  St.  Krancis  Xavicr 
Colleg'e,  Halifax. 

An  eleclric  ligfhl  plant  has  been  installed  in  a  new  summer 
hotel  at  Gore's  Landing,  Ont. 

The  Bushnell  Oil  Co.,  at  Sarnia,  Ont.,  now  have  their  works 
lighted  by  a  private  electric  light  plant. 

The  Hull  Eleclric  Company  have  placed  an  order  for  five  new 
summer  cars  with  the  Ottawa  Car  Company. 

The  Mountain  Tramway  &  Eleclric  Co.,  of  \'ictoria,  B.C.,  is 
.seeking  incorporation.     The  C.  P.  R.  is  interested. 

The  capital  stock  of  the  Yarmouth  .Amalgamated  Telephone 
Company  has  been  increased  from  $10,000  to  §25,000. 

The  toboggan  slide  constructed  by  the  Hull  &  .\)lmer  Electric 
Railway  Company,  at  .Aylmer,  Que.,  is  said  to  be  well  patronized. 

The  Welland  Aqueduct  Power  Company  has  been  organized, 
with  a  capital  stock  of  $24,000,  to  supply  electricity  for  light, 
heat  and  power. 

The  C.  O'Dell  Electric  Light  Company,  of  Annapolis,  N  S.,  is 
seeking  incorporation.  The  comp.iny  consists  of  Carman  O'Dell, 
Jos.  Foster,  and  others. 

J.  \V.  Robbins,  one  of  the  engineers  at  Beatlys  foundry,  Wel- 
land, Out.,  died  suddenly  of  heart  failure  shortly  after  returning 
from  his  work  on  Tuesday,  December  4th. 

The  city  engineer  of  Halifax,  N.  S.,  has  been  making  surveys 
with  a  view  of  ascertaining  where  a  sufficient  water  power  can  be 
obtained  for  operating  an  electric  light  plant. 

The  electric  light  company  of  St.  Stephen,  X.  B.,  has  pur- 
chased a  275  h.  p.  engine  and  three  100  h.  p.  boilers.  This  plant 
will  be  utilized  upon  the  failure  of  the  water  power. 

The  Hamilton  city  council  have  resolved  to  engage  an  expert 
to  examine  the  boilers  at  the  city  hall,  with  a  view  to  putting  in 
such  apparatus  as  will  reduce  the  consumption  of  fuel. 

The  Taylor  Hydraulic  Air  Compressing  Company,  of  Montreal, 
are  installing  a  500  h.  p.  plant  at  Ainsworth,  B.  C.  The  power  is 
to  be  distributed  to  mines  within  a  radius  of  five  miles. 

The  taxpayers  of  Barrie,  Ont.,  have  voted  in  favor  of  purchasing 
the  waterworks  by  aibitration.  It  is  thought  that  an  agitation  for 
municipal  control  of  electric  lighting  will  follow  this  movement. 

Acetylene,  it  is  said,  can  be  neither  manufactured  nor  sold  in 
Great  Britain  now  save  by  express  permission  of  the  Home 
Secretary,  the  prohibition  being  made  in  a  recent  order-in 
Council. 

Messrs.  John  Starr,  Son  &  Co.  have  lately  equipped  an  eleclric 
light  station  at  Antigonish  for  Messrs.  MacCurdy  &  Co.,  of  that 
town,  and  are  now  fitting  up  the  light  in  a  number  of  stores  and 
houses. 

The  Massey  Station  Telephone  Company  propose  to  construct 
a  telephone  line  from  Spanish  Station  to  Spanish  Mills,  Ont. 
Henry  L.  Glover  and  T.  J.  MiUen,  of  Massey  Station,  are  in- 
terested. 

A  company  has  been  formed  at  Maniwaki,  Que.,  for  the  pur- 
pose of  supplying  electric  light.  The  directois  are:  Messrs. 
Chas.  Logue,  J.  P.  Trambley,  Dr.  Mulligan  and  Rev.  Father 
Laporte. 

The  National  Carbon  Company,  of  Cleveland,  Ohio,  manu- 
facturers of  carbons  and  battery  cells,  have  favored  us  with  a 
copy  of  their  calendar  for  1898,  which  contains  also  the  moonlight 
schedule  for  the  year. 

Doran's  new  hotel  at  Windsor,  now  nearly  completed,  is  being 
fitted  up  by  John  Starr,  Son  &  Co.  with  an  entire  outfit  of  electric 
light  wirings  and  fittings,  as  well  as  electric  annunciators  and 
bells  and  speaking  tubes. 

The  Montreal  Belt  Line  Railway  have  established  a  freight 
office  at  Moreau  street,  Hochelaga,  for  transportation  purposes. 
This  is  likely  to  prove  a  great  accommodation  to  farmers  and 
others  shipping  produce  to  the  Montreal  market. 

The  Bell  Telephone  Company  of  Canada  has  announced  the 
connection  of  its  system  of  long  distance  lines  with  that  of  the 
American  Telegraph  and  Telephone  Company  and  other  tele- 
phone companies  in  the  United  States,  thus  establishing  telephone 


connections  with  Boston,  Portland,  .New  N  01  k  .uul  iiUi-rmediate 
points. 

It  is  reported  that  an  offorl  will  be  made  at  the  coming  session 
of  the  .Manitoba  legislature  to  remove  from  the  mvuiicipal  act  the 
clause  which  prevents  the  citizens  of  Winnipeg  from  voting  on  a 
Sunday  street  car  by-law  without  the  consent  of  the  legislature. 

The  Berlin  Telegr.iph  of  recent  date  says:  The  extension  of  the 
Gait  and  Preston  Electric  Railway  to  Berlin  is  likely  soon  to  be 
an  accomplished  fad.  Mr.  Todd,  the  president,  states  th;it  the 
work  on  the  proposed  extension  will  be  commenced  with  the  least 
possible  delay. 

McLaughlin  &  McDiarmid,  of  Lindsay,  Ont.,  have  given  notice 
of  application  lor  the  incorporation  of  the  Tamagamingue  Railway 
Company,  to  construct  a  steam  or  electric  railw.^y  from  a  point 
on  the  C.  P.  R.  in  the  townships  of  .Springer,  C.ildwell  or  Kirk- 
patrick,  to  some  point  on  Lake  Tamagamingue. 

The  Electric  Storage  Battery  Co.,  of  Philadelphia,  has  just 
closed  a  contract  with  the  Chicago  Edison  Company  for  a  storage 
battery  plant  with  a  capacity  of  7,436,800  watt  hours.  This  will 
be  the  largest  battery  installation  ever  made.  The  contract  in- 
cludes switchboard  and  all  the  .'luxiliary  apparatus,  and  will  be 
completed  in  March,  1898. 

Mr.  D.  .•\.  Starr,  manager  of  the  Cornwall  Eleclric  Railway 
Company,  submitted  to  the  town  Council  of  Peterboro',  Ont.,  at 
its  last  meeting,  a  scheme  for  the  construction  of  an  electric  rail- 
way from  that  town  to  Chemong  and  Lakefield.  The  company 
propose  to  lease  the  Chemong  and  Lakefield  lines  from  the  G.  T. 
R.,  convert  them  into  eleclric  roads,  and  take  over  the  freight 
business.     The  cost  is  roughly  estimated  at  $350,000. 

Dr.  E.  J.  Edgar,  of  North  Hatley,  has  formed  a  partnership 
with  W.  O.  Roy,  of  Montreal.  They  have  acquired  a  water 
power  on  the  Massawippi  river,  a  little  below  the  village  of  that 
name,  and  purpose  furnishing  electric  light  and  power  to  North 
Hatley,  Eustis  and  Waterville.  A  contract  has  been  made  with 
the  Jenckes  Machine  Co.,  of  Sherbrooke,  Que.,  for  developing 
the  power,  and  the  whole  plant  will  be  put  in  at  once. 

John  Starr,  Son  &  Co.,  Ltd.,  Halifax,  are  now  fitting  up  the  St. 
Mary's  Cathedral  with  a  systein  of  electric  lighting  which  is  said 
to  be  the  most  perfect  of  any  hitherto  installed  in  Canada.  The 
wires,  which  have  double  insulation,  are  enclosed  throughout  in 
enamelled  steel  tubing,  and  the  fittings  are  most  elaborate.  When 
completed  this,  witli  the  decorations  and  artistic  paintings  lately 
finished,  will  make  St.  Mary's  one  of  the  handsomest  church  edi- 
fices in  Canada. 

In  his  inaugural  address  to  the  City  Council  of  London,  Mayor- 
elect  Wilson  stated  that  as  the  contract  ft)r  electric  street 
lighting  would  expire  during  the  year  1899,  he  considered  it  ex- 
pedient to  secure  all  information  possible  on  this  question  with  a 
view  of  submitting  to  the  ratepayers  a  by-law  to  provide  for  the 
corporation  undertaking  the  work  of  furnishing  its  owti  light.  In 
his  opinion  a  committee  should  also  be  appointed  to  report  on  the 
advisability  or  otherwise  of  renewing  the  Bell  Telephone  Com- 
pany's franchise. 

The  Edison  &  Swan  United  Electric  Light  Company,  of  London, 
Eng. ,  are  introducing  a  new  high  efficiency  incandescent  lamp, 
which  takes  2 '4  watts  per  candle,  and  has  a  practically  constant 
efficiency  and  light  during  its  whole  life  of  between  400  and  500 
hours.  In  short,  the  "smashing"  point  is  said  to  be  never 
reached  with  this  lamp,  as  the  filament  ruptures  before  the  light 
has  sensibly  diminished.  At  present  the  new  lamps  are  made  only 
in  the  16  candle-power  size,  but  the  other  standard  sizes  will 
shortly  be  put  on  the  market. 

Mr.  W.  Hawley,  who  is  interested  in  the  application  of  electri- 
cal power  to  canal  transportation,  states  that  electricity  will  be 
introduced  as  the  motive  power  upon  all  the  canals  of  the  state  of 
New  York,  the  Champlain  canal  to  be  the  first  to  be  equipped. 
At  the  next  meeting  of  the  Board  of  Directors  of  his  company  he 
will  recommend  the  offer  of  a  prize  of  $25,000  for  the  best  plan 
submitted  for  the  utilization  of  an  electric  current  to  the  propul- 
sion of  the  canal  boat.  The  electric  current  is  to  be  transmitted 
in  armoured  cables  in  the  ground  along  the  canal  lands. 

The  Crow's  Nest  Pass  Coal  Company  is  said  to  have  given 
out  orders  for  electrical  coal  .nining  machinery  in  the  cities  of 
Montreal,  Toronto  atid  elsewhere,  to  the  value  of  $100,000,  while 
the  company  will  also  erect  about  fifty  beehive  coke  ovens  at 
Coal  Creek  for  the  purpose  of  supplying  the  article  to  the  pro- 
posed smelter  at  Robson,  B.C.  Mr.  Blackmore,  chief  manager 
of  the    company,    has    visited    the  leading  mining  centres  in  the 
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United  States  and  Canada,  with  the  result  that  the  most  improved 
electric  coal  cuttingf  machinery  will  be  started  in  the  Pass  mines. 
The  annual  meeting  of  the  Montreal  Telegraph  Company  was 
held  in  the  city  of  Montreal  on  the  13th  ultimo.  The  annual  report 
presented  showed  assets  of  $2,263,030  and  an  excess  over  share- 
holders' capital  of  $151,823.85.  The  contingent  fund  was  stated  to 
be  $70,869.11,  and  a  resolution  was  passed  that  when  the  contin- 
gent fund  reached  such  a  figure  that  it  would  yield  an  annual 
revenue  of  $5,000,  then  this  amount  should  be  divided  among  the 
shareholders.  A  dividend  of  $40,000  was  declared,  and  directors 
elected  as  follows  :  Andrew  .Allen,  president,  Hector  Makenzie, 
Jesse  Joseph,  William  Wainwright,  Henry  .Archibald,  \Vm.  J. 
Withall  and  Hugh.  A.  -Allan. 

The  power  house  at  St.  Henri,  Que.,  erected  about  five  years 
ago  by  the  Citizens'  Light  and  Power  Co.,  but  recently  purchased 
bv  the  Lachine  Rapids  Hydraulic  and  Land  Co.,  was  totally  de- 
stroyed by  fire  last  week.  It  was  a  one-story  brick  building  125 
feet  long  by  40  feet  in  depth,  with  boiler  house  in  the  rear. 
Through  this  building  the  current  of  the  Lachine  Rapids  Hydrau- 
lic and  Land  Company  was  distributed  to  the  various  suburbs  and 
to  the  city.  The  machinery  included  nine  arc  light  machines, 
three  incandescent  machines,  motors,  exciters,  engines  and  boil- 
ers, the  whole  being  valued  at  $100,000.  No  decision  as  to  re- 
building has  as  yet  been  announced. 

.A  dispatch  from  New  York  states  that  one  of  the  most  remark- 
able conversations  on  record  recently  took  place  in  that  city.  It 
was  carried  on  over  a  telephone  wire.  .At  one  end  of  the  wire  was 
Captain  Charles  Jacques,  superintendent  of  the  Holland  Sub- 
marine Boat  Company,  in  the  New  York  office  of  that  concern. 
.At  the  other  end  of  the  wire  sat  Simon  Lake,  in  the  cabin  of  the 
submarine  boat  .Argonaut,  eight  miles  out  in  Baltimore  harbor 
and  sivtv-five  feet  underwater.  .A  fairly  stiff  gale  was  blowing 
up  above,  but  Mr.  Lake's  wonderful  craft  crawled  along  steadily 
on  its  submarine  way,  paying  out  its  cable  as  it  went,  and  Mr. 
Lake's  voice  could  be  heard  in  New  York  just  as  clearly  as  if  the 
speaker  was  on  dry  land. 

An  electric  horn  has  just  been  placed  upon  the  market  which  is 
capable  of  making  a  prodigious  noise,  sounding  much  like  a 
marine  fog  horn.  This  electric  horn  is  the  invention  of  Mr.  A. 
Trudeau,  of  Ottawa.  The  need  of  a  horn  of  this  kind  suggested 
itself  to  the  inventor  after  the  late  disastrous  fire  at  the  Ottawa 
College,  where  a  serious  calamity  might  have  taken  place  had 
the  fire  occurred  at  night.  These  electric  horns,  of  a  specified 
size,  may  be  utilized  as  a  morning  signal  or  a  fire  alarm  for 
waking  pupils  in  the  dormitories  of  scholastic  institutions,  or  for 
any  other  purpose  where  a  whistle  might  be  used  where  there  is 
an  electric  current  available.  The  horns  can  be  placed  in  dif- 
ferent parts  of  a  building  and  all  set  tooting  at  once  by  turning  on 
the  current. 

In  order  to  ascertain  whether  higher  voltages  could  be  com- 
mercially employed,  the  high  tension  plant  at  Utah  was  experi- 
mentally run  for  a  couple  of  days  at  the  extraordinary  high 
voltage  of  30,000  volts.  The  length  of  the  line  was  73  miles,  and 
the  test  lasted  72  hours,  during  the  most  trying  climatic  condi- 
tions, comprising  heavy  rain  and  severe  lightning  storms,  during 
which  the  lightning  arresters  discharged  repeatedly,  but  without 
causing  a  flickering  in  the  light  circuits.  The  line  runs  normally 
at  15,000  volts,  but  the  transformers  were  connected  up  to  give 
30,000.  No  trouble  in  the  insulation  was  e.xperienced.  Over 
1000  horse  power  was  delivered  over  the  73-mile  line  with  a  loss 
of  but  less  than  ten  per  cent.,  including  the  transformers  at  both 
ends. 

.According  to  newspaper  reports  an  important  discovery  was 
made  by  the  Bell  Telephone  Company  while  testing  wires  in 
the  city  of  St.  Louis,  Mo.  It  is  claimed  that  the  electric  current 
operating  street  cars  can  be  taken  from  the  earth  into  which  it 
passes  from  the  rails,  and  used  again  for  light  and  power  without 
the  use  of  special  electrical  machinery.  No  dynamos  and  con- 
verters are  necessary.  General  Manager  Durant,  of  the  Bell 
Company,  said  :  "  That  the  current  from  the  street  car  ground 
wires  remains  in  the  earth,  and  travels  underground,  we  have 
demonstrated  beyond  a  doubt,  and  we  are  certain  this  force  can 
be  used  again.  We  find  that  a  single  wire  with  the  simplest  kind 
of  a  connection  will  suffice  to  produce  light  from  this  earth  cur- 
rent. I  can  see  no  reason  why  the  current  could  not  be  carried 
through  motors  and  dynamos  in  the  same  way.  If  the  actual 
current  as  it  comes  from  the  earth  were  not  sufficient  it 
could  first  be  gathered  into  storage  batttries  and  thus 
intensified.  " 


PERSONAL. 

Mr.  Wm.  Kennedy,  a  well  known  engineer  of  Kingston,  Ont., 
died  in  that  city  on  the  27th  ultimo,  of  pneumonia,  at  the  age  of 
61  years. 

Upon  the  occasion  of  his  recent  marriage,  Mr.  .A.  Lafebvre,  of 
the  Comptroller's  staflT  of  the  Montreal  Street  Railway,  was 
waited  upon  by  a  large  number  of  confreres  and  presented  with  a 
complimentary  address  and  well  filled  purse. 

The  friends  of  Mr.  George  C.  Robb,  chief  engineer  of  the 
Boiler  Inspection  &  Insurance  Co.,  will  regret  to  learn  that  he 
has  been  indisposed  for  some  time  past  as  the  result  of  an  acci- 
dent just  before  Christmas.  Mr.  Robb  was  rendered  unconscious 
by  a  fall  on  an  ice  covered  sidewalk,  and  is  still  suffering  from 
the  effects. 

We  are  pleased  to  announce  that  Mr.  J.  .A.  Kammerer  is  now 
believed  to  be  on  the  road  to  recovery.  His  illness,  referred  to 
in  our  last  issue,  has  been  of  a  most  critical  nature,  and  until 
about  one  week  ago  his  recovery  was  somewhat  doubtful.  It 
will  require  several  months  to  entirely  overcome  the  ravages  of 
the  disease  and  regain  his  former  health. 

While  on  a  visit  to  Hamilton  recently,  Mr.  John  Knapman, 
manager  of  the  Bell  Telephone  Company  at  Peterboro',  Ont., 
was  being  shown  through  a  large  warehouse,  when  he  stepped 
on  the  false  flooring  of  the  elevator  shaft,  which  gave  way,  pre- 
cipitating him  to  the  basement,  a  distance  of  40  feet.  Mr.  Knap- 
man was  badly  shaken  up,  but  no  bones  were  broken.  His  com- 
panion, Jlr.  Peter  Hamilton,  of  the  Peter  Hamilton  Manufactur- 
Co.,  received  injuries  from  which  he  died  in  the  hospital  a  few 
hours  later. 


LEGAL. 

The  Court  of  Review  has  confirmed  the  judgment  of  the  Superior 
Court  in  the  case  of  Richmond  County  Electric  Company  vs.  Sher- 
brooke  Telephone  Co.  The  plaintiffs  claimed  that  the  defendant  com- 
pany erected  poles  in  the  town  of  Richmond  (or  their  telephone  busi- 
ness, and  strung  wires  thereon  across  and  about  one  foot  above 
plaintiff's  wires.  The  plaintiffs  alleged  that  the  defendants  allowed  their 
wires  to  remain  in  dangerous  proximity  to  plaintiff's  wires,  and  that 
defendant's  wires  had  sagged  and  come  in  contact  with  those  of  the 
plaintiff,  producing  a  short  dead  circuit,  by  which  plaintiffs  dynamo 
was  wrecked  and  other  damage  caused.  The  Electric  Light  Company 
were  awarded  damages  of  $2 1 8. 

Wallace  vs.  City  of  Ottawa. — ^Judgment  on  appeal  by  plaintiff 
from  judgment  of  Meredith,  J.,  at  the  trial  at  Ottawa,  dismissing  the 
action  which  was  brought  against  the  city  corporation  and  the  Ottawa 
Electric  Street  Railway  Company  for  damages  for  injuries  sustained  by 
plaintiff  by  reason  of  the  alleged  negligence  of  one  or  other  or  both 
of  defendants  on  the  evening  of  the  "th  December,  1896,  whereby 
plaintiff  was  overtaken  and  run  into  by  a  tramway  car  in  Sparks  street, 
in  the  city  of  Ottawa,  there  being  a  verj-  narrow  passage  for  foot  travel- 
lers between  a  fence  erected  outside  the  sidewalk,  where  there  had  been 
a  fire,  and  a  tramway  line  and  an  obstruction  on  the  passage,  and  no 
warning  having  been  given  of  the  approach  of  a  car.  Plaintiff  contended 
that  there  was  negligence  of  both  defendants,  no  contributory  negli- 
gence on  the  part  of  plaintiff,  and  abundant  notice  to  defendants  of  the 
condition  of  the  roadway,  etc.  The  learned  judge,  while  dismissing  the 
action,  assessed  the  plaintiffs  damages  at  $350,  and  directed  a  reference 
as  to  damages  for  loss  of  business,  etc.,  in  the  event  of  an  appellate 
court  finding  negligence  proved.     Appeal  dismissed  with  costs. 


HE  KNEW  IT  WAS  HER. 

Mr.  and  Mrs.  J.  came  to  town  the  other  day,  says  a  Louisville 
paper.  The  madam  is  a  large,  muscular-looking  woman,  and  is 
evidently  the  boss  of  the  ranch,  while  Mr.  J.  is  a  cowed,  effemin- 
ate-looking creature,  who  seems  to  be  afraid  when  the  madam  is 
around.  While  Mrs.  J.  went  into  Goldnamer's  to  do  some 
shopping,  the  little  man  slipped  off  to  Bell's  to  gel  a  drink. 
While  he  was  down  there  he  heard  the  telephone  ring  and  en- 
quired what  it  was.  The  mysteries  of  the  instrument  were  ex- 
plained, and  Mr.  Bell  offered  to  call  up  his  wife  at  Goldnamer's 
and  let  him  talk  to  her.  This  seemed  to  please  him  very  much, 
but  just  as  he  got  the  trumpet  to  his  ear  the  lightning  struck  the 
wire  and  knocked  him  down.  Staggering  to  his  feet  he  said, 
"  That's  her  ;  it  sounds  just  her." 


Rev.  John  Wilson,  of  Fitzroy  Harbor,  Ont.,  in  renewing  his 
subscription,  writes  :  "  .Although  I  take  several  New  York  elec- 
trical journals,  I  do  not  like  to  be  without  the  Electrical  News." 
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INTRO  DXJCTORY 

After  mature  deliberation  the  publisher  of  this  journal  has  decided  to  devote  a  certain  amount  of  space  each  month  to  what  may  Iw  termed  an  Kducationftl 
Dcportmeni,  wherein  both  mechanical  and  electrical  formula  and  matheniatical  problem-N  will  be  dthciLS»ed,  illustrated,  and  as  far  as  possible  rule  and  example  civcn.  At  the 
request  of  the  editor,  I  have  with  plca>ure  undertaken  to  contribute  to  this  department  regularly  each    month,    and    before  discussing  actual  niathematiad  problems,  wish  to 

briefly  introduce  the  Nubiect  at  issue.  ...«■  .irijin  i.-i..^  ..  ... 

The  primar>"  object  of  this  department  is  chiefly  to  mcreasethe  \alu^  of  an  already  \-alualile  paper,  by  placing  m  the  hands  of  every  ensmccr  who  has  any  knowledge 
of  the  rudimentary  principles  of  mathematics,  such  matter  as  will  enable  him  by  a  little  study  to  master  the  most  intricate  mechanical  and  electrical  formula.  Many  of  our 
most  \-aluablc  en>;incering  works  and  publications  froir  time  to  time  contain  formula  that  is  in  many  coses  but  vaguely  understood,  and  very  often  entirely  misunderstood,  thus 
rendering  an  otherwise  valuable  work  practically  valueless  lo  the  reader.  ... 

Just  at  what  particular  p>:)int  nur  ciilculaiions  should  commence  became  a  matter  of  serious  thought,  and  past  experience  had  to  be  carefully  considered,  bearing  in 
mind  the  fact  that  there  are  many  really  good  engineers  whose  early  education  has,  through  force  of  circumstances,  been  deficient,  and  many  others  who,  through  tack  of 
opportunity,  have  mU  been  able  t  >  review  their  early  education  for  years.  Knowing  by  obxcrvation  and  experience  the  great  necessity  of  having  a  thorough  clenu-niary 
education  before  attempting  to  digest  and  calculate  problems,  and  the  almost  utter  impossibility  of  the  student  arriving  at  a  satisfactory  conclusion  o\  his  studies  without  a 
thorough  knowledge  of  the  principle  of  mathematics  involved,  1  have  decided  lo  commence  at  a  point  and  carry  out  the  programne  outlined  in  this  journal— commencing  at 
the  foundation  ana  advancing  by  easy  stages  until  the  principles  underlying  the  most  obtuse  and  difficult  formula  can  be  readily  explained  and  easily  un<lersiood.  Thr  ailvan- 
tages  to  be  derived  from  an  education  of  this  kind,  coupled  with  practical  mechanical  ability,  is  loo  well  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace: 
Decimal  Fractions  —Definitions  and  explanation  of  principles  of,  and  method  of  reduction  to  common  fractions,  and  vice  versa. 
Square  anu  Circl'lak  VIkasure— Definition  and  explanation  and  practical  demonstrations  of. 
CiBiCAL  and  Cvlindrical  Mbasurements— Definitions  and  explanations  of,  with  practical  hints. 
Sqcare  and  Cl'uk  Koot— Definitions  and  explanations  of. 

Safety  Valve  Calcui-ations— {Spring  and  Lever  Types)— Principles  of,  with  practiail  demonstrations. 
Boiler  Cosstruction— Stays,  rivets,  joints  and  seams,  iron  and  steel  pUie— strength  of,  with  formula  and  practical  demonstrations. 

It  is  not  the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  without  reference  to  any  particular  object ;  on  the  contrary,  every  problem  will  be 
carefully  thought  out,  and  only  such  information  given  as  will  be  of  use  lo  you,  and  an  effort  will  be  made,  based  on  experience  and  a  knowledge  of  the  remiirements,  to  make 
his  series  of  tests  complete  in  every  particular.  Wm.  TiiOMrsoN, 
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DROP  IN  POTENTIAL  AND  SIZE  OF  LEADS  FOR 
MULTIPLE  ARC  CONNECTIONS. 

Subsidiary  leads  or  branch  leads  are  taken  from  larg-er  sized 
mains  of  constant  E.M.F.,  or  from  terminals  of  generators  with 
constant  E.M.F.  to  supply  current  to  one  or  more  lamps,  motors 
or  other  appliances  requiring-  a  constant  E.M.F. 

There  is  a  drop  of  potential  in  the  leads  to  be  provided  for  so 
that  the  appliances  may  have  to  work  at  a  reduced  E.M.F.  The 
E..M.F.  of  the  leads  is  known,  and  the  required  E.M.F.  of  the 
appliance  lo  be  supplied  with  current,  also  its  resistance,  and  a 
rule  is  required  to  calculate  the  size  of  wire  in  the  lead  to  secure 
proper  results. 

The  resistance  of  the  leads  supplying  any  lamp  or  appliance  for 
a  desired  drop  within  the  leads  is  equal  to  the  rerripocal  of  the 
current  of  the  lamp  or  appliance  multiplied  by  the  desired  drop  in 
potential  expressed  as  volts.  This  principle  is  based  on  the  fact 
that  the  drop  in  potential  in  portions  of  circuits  varies  with  the 
resistance. 

Example  lo  :  A  i  lo-volt  lamp  having  a  resistance  of  220  ohms 
is  to  be  placed  50  feet  distant  from  a  main  having  a  constant 
E.M.F.  of  115  volts.  What  must  be  the  resistance  of  the  line  to 
maintain  a  constant  E.M.F.  of  no  volts  at  the  lamp? 

The  lamp  current  is  found  by  the  formula  : 

E     1 10 

C  =  ^  = = .  S,  or  %  ampere. 

R     220      -'  "^ 

The    reciprocal    of  the   current  then    is    '{.       This    multiplied    by 

desired  drop  5  volts  =  |x  5=  10  ohms,  required  resistance  of  leads. 

For  two  or  more  lamps  in  parallel  similar  rules  are  applied. 

In  this  case  the  E.M.F.  of  the  terminals  or  main  leads,  the  fac- 
tors of  the  lamps,  and  their  distance  from  the  point  of  connection 
with  the  main  leads  require,  to  be  given. 

Example  11  :  A  pair  of  subsidiary  leads  are  to  be  run  a  distance 
of  150  feel  from  main  leads,  and  to  carry  current  for  ten  50-volt 
lamps  having  a  resistance  of  100  ohms.  The  main  leads  have  a 
constant  E.M.F.  of  55  volls.  What  is  the  resistance  required  in 
subsidiary  leads,  arid  what  size  of  wire  B  &  S  gauge  ? 

The  combined  R  of  lamps  is  found  by  formula  : 

R 

Then  ^^=\o  ohms,  combined  resistance  of  10-  100  ohm  lamps  in 
parallel,  fS  =  5  amperes  current  to  be  supplied  to  lamps.  The  re- 
ciprocal of  5=ix  5=  i  ohm  resistance  required  by  line.  Length 
of  lead  150  ft.  X  2=300  ft.,  total  length  of  line.  Required  resist- 
ance I  ohm -=-300  =  .0033  ohms  per  foot,  equivalent  to  Xo.  14  gauge 
wire  as  per  table. 

Or  this  may  be  worked  out  on  the  principle  that  the  resistance 
of  the  leads  is  equivalent  to  the  combined  resistance  of  the  lamps 
multiplied  by  the  percentage  of  drop  and  divided  by  100  minus  the 
percentage  of  drop  ;  which  we  can  express  in  formula  thus,  using 
X  as  representing  the  required  quantity  : 

Rx% 

"-•oo--^ 
The  percentage  of  drop  is  found  by   dividing  required    drop   in 
E.M.F.  by  initial    E.M.F.  on  mains,    and  /s  =  9%.     The    required 
resistance  of  the  leads  then  is  Yif  =  co'"bined  R  of  lamps. 
10x9      90 


STRENGTH  OF  BOILERS. 

The  Steamboat  Inspection  Act,  1882,  ss.  4,  provides  "  that  the 
areas  of  diagonal  stays  are  found  in  the  following  manner:  " 

F'ind  the  area  ot  a  direct  stay  needed  lo  support  the  svirface, 
multiply  this  area  by  the  length  of  the  diagonal  slay,  and  divide 
ihe  product  by  the  length  of  a  line  drawn  al  right  angles  to  the 
surface  supported  to  the  end  of  the  diagonal  stay  ;  the  quotient 
will  be  the  area  of  the  diagonal  stay  required. 

Example  :  Find  the  area  required  in  a  diagonal  stay  supporting 
1  square  foot  of  surface,  boiler  pressure  being  75  pounds  per 
square  inch,  length  of  diagonal  stay  12  feet  and  length  of  line  9 
feet,  stress  allowable  per  stjuare  inch  of  section  on  direct  stay 
being  6,000  pounds. 
12 


144  square  inches  surface  supported. 

75 
720 
1008 


100-9     90 


:i  ohm,  required  R  of  leads. 


10800  total  stress  on  direct  stay. 
10,800-^6,000=1.71  square  inches,  required  area  of  direct  stay. 
1.71   area  of  direct  stay. 

12  length  of  diagonal  stay. 
20.52  =  20.52-^9    length    of  line  =  2.27    square 
inches,  required  area  of  diagonal  stay. 

When  the  tops  of  combustion  boxes  or  other  parts  of  a  boiler 
are  supported  by  solid  rectangular  girders,  th  ■  following  formula 
may  be  used  for  the  purpose  of  finding  the  working  pressure  to 
be  allowed  on  the  girders,  assuming  that  ihey  are  not  subjected 
to  a  temperature  greater  than  that  of  the  steam  and  are  supported 
by  hanging  stays. 

Formula  : 

Cxd^xT 

— — — — —  =  working  pressure. 

{W-P)DxL  *^  ' 

Where  W  =  width  of  combustion  box  in  inches, 

P  =  pitch  of  supporting  bolts  in  inches, 

D  =  distance  between  the  girders  from  centre  to  centre  in 
inches, 

L  =  length  of  girder  in  feet, 

d  — depth  of  girder  in  inches, 

T  =  thickness  of  girder  in  inches, 

C  =  500  when  girder  is  fitted  with  one  supporting  bolt, 

C  =  750  when  fitted  with  two  or  three, 

0  =  850  when  fitted  with  four. 
The    working    pressure   for   the   supporting  bolts  and  plate  be- 
tween them  is  determined  by  rules  for  ordinary  stays  already    re- 
ferred to. 

The  pressure  allowed  on  plates  forming  flat  surfaces  is  found  by 
the  following  formula  : 

Cx(T-f  1)'  . 
^ — 2 =  working  pressure  per  square  inch. 

Where  T  =  thickness  of  plate  in  sixteenths  of  an  inch, 
S  =  surface  supported  in  square  inches, 

C  =  ioo;    but  when  the  plates  are  exposed    to    the    impact 

of  heat  or  flame,  and  steam  only  is  in  contact  wiili  the 

plates  on  the  opposite  side,  C  must  be  reduced  to  50. 

Example  :   Find  safe  working  pressure  of  a  flat-bottomed  boiler 

whose  slays  are  pitched  15  inches  apart  and  thickness  of  plate  is 

'<  inch. 
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C  +  (T+i)''     loox  (8+1-) 


=  37  lbs.  safe  working  pressure. 


S-6        ~        225-6        "    219 
To    find    required    thickness   of  plale  we   must  reconstruct  the 
formula  : 

=j,—  =(T+i)=  and  VT+i=T. 

Example  :  Find  the  required  thickness  of  plate  for  a  flat-bot- 
tomed boiler,  whose  stays  are  pitched  12  inches  apart  and  steam 
pressure  is  50  pounds  per  square  inch,  and  depth  of  water  in 
boiler  is  7  feet.  Also,  what  must  be  the  diameter  of  stays  if  they 
are  not  allowed  to  carry  more  than  6,000  pounds  per  square  inch 
of  section  ? 

Pressure  due  to  water  =  . 433  X  7—   3-031  lbs. 
Pressure  due  lo  steam  =  50. 


Then 


Total  pressure  per  square  inch  =  53.  lbs. 

S  -  6  X  P    (144-6)  X53     7314 

=73-'4- 


C  100  100 

And    \  73.14  =  8.55.     8.55-1=7.55   or    J4,  required    thickness  of 
plate  in  sixteenths  or  thirty-seconds  of  an  inch. 

Stays  are  pitched  12  inches  apart,  and  therefore  must  support  a 
surface  of  12  X  12  =  144  square  inches. 

144x53  =  7,632,  total  weight  each  stay  is  called  upon  to  support. 

7632  +  6000  stress  allowed  per  square  inch  of  section   of  stay  = 
1.272  square  inches,  required  area  of  stay. 
\/i.272  +  .7854=  1.25  (nearly),  required  diameter  of  slay. 

It  sometimes  occurs  that  the  stays  of  a  boiler  are  to  be  fixed 
with  cottars,  and  it  is  necessary  to  know  what  size  the  end  of  the 
stay  must  be  swelled  to  so  as  to  have  the  same  strength  as  the 
stay.      For  this  purpose  the  following  formula  is  used  : 

Where  d  =  diameter  of  stay  in  inches. 
D  =  increased  diameter. 

N  =  depth  of  cottar  in  terms  of  its  width  ;  that  is,  if  cottar 
is  yi  an  '"cb  wide  and  1)4  inches  deep,  N  would  be  3,  since 
depth  of  cottar  is  3  times  the  width. 

Example  :  The  stays  of  a  boiler  are  to  be  fixed  with  cottars  }4 
an  inch  thick  and  2  inches  thick,  the  diameter  of  stay  being  i  }< 
inches,  what  size  must  the  end  be  made  so  as  to  have  uniform 
strength  with  stay  ? 

-(■ 

eter  of  end  of  stay. 


1+^ h -^  I  X  i.5  =  {i +.02  +  .2)x  1.5=  1.83    required    diam- 

4      v'4/ 


SPARKS. 

The  Guelph  Light  &  Power  Company  have  just  installed  a  new 
dynamo. 

M.S.Cornell,  of  Stanbridge  East,  Que.,  will  probably  install 
an  electric  light  plant  next  spring. 

The  Cardinal,  Ont.,  Electric  Light  Company  has  been  incor- 
porated, with  a  capital  of  $20,000. 

The  Deseronto  car  works  have  turned  out  an  electric  snow 
plough  and  freight  motor  for  the  Kingston  Street  Railway  Com- 
pany. 

Rev.  D.  B.  Marsh,  of  Black  Heath,  Ont.,  inventor  of  the  Marsh 
stethophone,  is  taking  out  patents  in  the  LInited  States  and 
European  countries. 

The  proposal  submitted  to  the  ratepayers  of  the  town  of  Anna- 
polis, N.  S.,  to  raise  the  sum  of  $12,000  to  install  an  electric  light 
plant,  was  recently  voted  down. 

The  works  of  the  Toronto  Electrical  Works  Company,  Adelaide 
street  west,  Toronto,  were  recently  damaged  by  fire  to  the  extent 
of  $10,000,  the  loss  being  partially  covered  by  insurance. 

The  General  Electric  Company,  of  Schenectady,  N.  Y.,  have 
just  received  an  order  for  32  electric  locomotives  for  the  Central 
London  underground  railway,  at  London,  England. 

The  city  clerk  of  Chatham,  Ont.,  is  open  to  receive  appli- 
cations until  the  15th  instant  for  the  position  of  city  engineer,  to 
take  charge  of  the  public  works,  electric  light  plant  and  city  water 
works. 

The  town  council  of  Napanee,  Ont.,  have  accepted  a  pro- 
position made  by  John  R.  Scott  to  supply  electric  light.  Mr. 
Scott  agrees  to  install  an  incandescent  and  arc  light  plant  within 
one  year. 

The  Central  Electric  Light  Company,  of  Portage  La  Prairie, 
Man.,  have  elected  officers  for  the  ensuing  year  as  follows  ; — 
President,  Thos.  W.  Taylor,  of  Winnipeg;  vice-president,   T.    B. 


Millar;  secretary  and  manager,  XL  Blake;  other  directors.  Judge 
Ryan,  Hon.  Robt.  Watson,  and  Wilson  Bell.  The  reports  pre- 
sented showed  a  prosperous  year's  business. 

The  expenses  of  the  municipal  electric  light  plant  at  Lachine, 
Que.,  amounted  in  1897  to  $3,282,  for  a  service  of  850  incandes- 
cent lights  and  43  arc  lights.  The  receipts  for  the  same  year 
amounted  to  $3,066. 

A  meeting  of  the  shareholders  of  the  New  Glasgow  Electric 
Company,  New  Glasgow,  N,  S. ,  was  held  recently  for  the  pur- 
pose of  authorizing  the  company  to  issue  bonds  for  the  sum  of 
$35,000,  with  which  to  wipe  out  its  present  indebtedness. 

On  February  1st  fire  was  discovered  in  the  premises  of  Ness, 
McLaren  &  Bale,  manufacturers  of  telephones  and  electrical  sup- 
plies, Montreal.  The  stock  and  machinery  on  the  third  and 
fourth  floors  were  almost  totally  destroyed,  the  loss  being  about 
$15,000. 

The  Dechenes  Electric  Light  Company,  of  Dechenes  Mills, 
Oue.,  are  having  plans  prepared  for  the  construction  of  dams  at 
Dechenes  Rapids,  intended  to  furnish  3,000  horse  power.  A  new- 
power  house  will  also  be  erected,  the  contract  for  which  will  be 
let  at  an  early  date. 

The  charge  of  boodling  brought  against  an  alderman  of  Chat- 
ham, Ont.,  in  connection  with  the  installation  of  an  eleetric  light 
plant,  has  been  dismissed  without  argument  by  Judge  Housten. 
It  is  said  that  proceedings  will  now  be  taken  against  the  persons 
instigating  the  prosecution. 

The  largest  contract  for  electric  lighting  ever  gived  in  London, 
Ont.,  was  recently  let  by  Messrs.  McGaw  &  Winnett  to  the 
London  Electric  Company.  The  contract  calls  for  the  lighting  of 
the  Tecumselh  House  throughout,  for  which  purpose  between 
600  and  700  lights  will  be  required. 

A  new  proposition  for  the  supply  of  electric  power  to  the  city 
of  Toronto  has  been  made  by  the  Georgian  Bay  Ship  Canal  and 
Power  Aqueduct  Company.  The  price  quoted  is  six  mills  per 
electric  horse  power  per  hour,  the  company  agreeing  to  supply 
2,000  horse  power  within  two  years  from  the  date  of  contract. 

A  live  question  now  before  the  City  Council  of  Ottawa,  Ont.,  is 
whether  the  Deschenes  Electric  Light  Company  will  be  permitted 
to  compete  for  electric  lighting  in  that  city,  in  opposition  to  the 
Ottawa  Electric  Company.  Before  deciding  the  question  the 
aldermen  are  taking  steps  to  secure  as  much  information  on  the 
subject  as  possible. 

Mayor  Ovens,  of  New  Westminister,  B.  C,  referred  in  his  in- 
augural address  to  the  rapid  growth  of  the  electric  light  business, 
and  pointed  out  the  necessity  of  increasing  the  existing  electric 
light  plant,  which  is  owned  by  the  city.  Two  propositions  are 
submitted,  one  to  increase  the  present  plant,  and  another  to 
utilize  some  convenient  water  power  and  carry  the  currenl^o  the 
city  by  cable.     The  latter  plan  is  recommended. 

By  a  recent  decision  of  the  Supreme  Court  of  Nova  Scotia  the 
act  by  which  the  Sabbath  Observance  Society  sought  to  stop  the 
operation  of  street  cars  in  Halifax  on  Sunday  was  declared  to  be 
ultra  vires  of  the  Provincial  Legislature.  The  Sabbath  Obser- 
vance Society  had  officers  of  the  Halifax  Electric  Tramway  Com- 
pany summoned  to  the  Police  Court  for  employing  men  to 
perform  labor  on  Sunday.  The  company  asked  the  Supreme 
Court  for  a  writ  prohibiting  the  Police  Magistrate  from  going  on 
with  the  case  on  the  ground  that  the  act  was  ultra  vires. 

The  city  of  Winnipeg,  Man.,  recently  invited  tenders  for  elec- 
tric street  lighting  for  a  period  of  years,  also  for  furnishing  an 
electric  light  plant.  In  response  the  following  tenders  were  sub- 
mitted :  Goldie  &  McCulloch  Co.,  Gait,  steam  plant,  $10,310  ; 
Western  Electric  Company,  Chicago,  $20,850,  $21,950  and  $21,- 
800  ;  Robb  Engineering  Company,  Amherst,  N.  S.,  $19,330,  $20,- 
480  and  $21,200  ;  McDonald  Bros.,  Winnipeg,  poles,  wiring,  etc., 
$22,500,  steam  plant,  $9,068;  Manitoba  Electric  Light  and  G.ns 
Company,  Winnipeg,  from  47c.  to  45c.  per  light  per  night  for  121 
lights  for  one  year,  for  a  period  of  from  two  10  five  years  and  for 
200  lights,  3gc.  per  light  per  night  ;  Northwest  Electric  Light 
Company,  Winnipeg,  121  to  200  lights,  40c.  per  light  per  nighl  ; 
W.  A.  Johnson  Electric  Company,  Toronto,  200  lights,  $19,265, 
including  everything  for  supplying  250  lights  $33,366  ;  F.  rt 
Wayne  Electric  Corporation,  Fort  Wayne,  Ind.,  electric  plant, 
$9,285  ;  Royal  Electric  Company,  Montreal,  electric  plant,  $10- 
000 ;  installing  and  bricking  in,  $9,500  extra  (this  company 
submitted  a  supplemental  tender  of  $12,050);  Canadian  Genera] 
Electric  Company,  Toronto,  electric  giant,  $13,540.  No  award 
has  as  yet  been  made,  and  it  is  probable  that  an  electrical  expei  t 
will  be  engaged  to  report  on  the  tenders  submitted. 
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ANNUAL  MEETING  OF  TORONTO  STREET 
RAILWAY  COMPANY. 
The  annual  meeting  of  the  Toronto  Railway  Com- 
pany was  held  on  January  19th  last.  The  report  pre- 
sented stated  that  the  net  profits  of  the  year  1807  were 
$^32,022.  From  the  profits  two  dividends,  at  the  rate 
of  I -'4  per  cent,  each,  had  been  declared,  amounting  to 
$210,000,  leaving,  after  the  deduction  of  pavement 
charges,  the  sum  of  $62,022.50  to  be  carried  forward. 
The  gross  earnings  for  the  year  showed  a  most  satis- 
factory increase  over  the  corresponding  period  of  1896. 
.Apart  from  the  increase  due  to  the  operation  of  the 
company's  system  on  Sundays  since  23rd  May,  receipts 
show  steadily  augmenting  increases,  and  the  directors 
have  every  reason  to  trust  that  same  will  continue 
throughout  the  present  year.  The  average  earnings  on 
Sunday  since  that  date  were  $1,277,  which,  on  the 
whole  was  considered  satisfactory,  having  in  view  the 
limited  nature  of  the  service. 

The  policy  of  keeping  the  plant  in  a  high  state  of 
efficiency  was  maintained.  The  increased  business 
having  called  for  additional  rolling  stock,  ten  closed  and 
twenty  open  motor  cars  were  built  in  the  company's 
shops,  31  iron  trucks  and  50  standard  electric  motors 
were  added  to  the  equipment,  and  in  anticipation 
of  further  increased  business  the  company  have  under 
consideration  the  building  of  additional  cars  for  the  cur- 
rent year.  The  appointment  of  Mr.  K.  H.  Keating  as 
manager  of  the  company,  to  succeed  Mr.  Wanklyn,  was 
sanctioned.  The  financial  statement  showed  gross  earn- 
ings of  $1,077,612  and  operating  expenses  of  $525,801, 
leaving  the  net  earnings  for  1897  $551,811.  There 
were  carried  25,271,314  passengers,  and  8,169,022 
transfers  were  granted.  The  total  assets  of  the  com- 
pany are  valued  at  $9,957. '59- 

The  board  of  directors  was  elected  as  follows  :  Wil- 
liam Mackenzie,  James  Ross,  F.  L.  Wanklyn,  W.  D. 
Matfhews,  James  Gunn,  C.  E.  L.  Porteous,  G.  A  Cox. 
At  a  subsequent  meeting  of  the  directors  Wm.  Mac- 
kenzie was  elected  president  and  James  Ross  vice- 
president. 


and  registering.  There  are  five  electric  snow  sweepers, 
each  sweeper  equipped  with  three  12-.^  30  h.  p.  \Vest- 
inghouse  motors. 

The  overhead  construction  includes  iron  poles 
throughout.  The  trolley  wire  is  No.  00  and  the  feeders 
are  500,000  circular  mils.  The  rails  are  of  the  T  pat- 
tern, 72  lbs.  per  yard  in  weight,  and  the  whole  track 
construction  is  of  most  substantial  character. 

Owing  to  the  narrow  streets  in  Quebec  a  great  deal 
of  the  road  is  single  track,  thus  necessitating  a  large 
amount  of  bracket  work.  The  brackets  were  specially 
designed  by  Ahearn  &  Soper,  and  are  of  the  most  prac- 
tical and  substantial  character.  It  is  stated  that  the 
Quebec  road  is  operated  at  30  per  cent,  of  its  gross 
receipts. 

The  manager  and  chief  engineer,  under  whose  direct 
supervision  the  road  has  been  constructed,  and  to  whom 
the  success  of  its  operation  is  due,  is  Edward  A.  Evans, 
C.  E.  The  officers  of  the  company  are  as  follows  : 
President,  .Andrew  Thomson  ;  vice-president,  E.  W. 
Methot  ;  secretary  treasurer,  J.  R.  H.  White. 

The  steepest  grade  at  present  in  use  at  Quebec  is  on 
Crown  street,  and  is  i-,'^  percent.  Heavily  loaded 
cars  ascend  this  grade  without  difficulty. 


THE  QUEBEC  DISTRICT  RAILWAY. 

During  the  year  1897  the  citizens  of  Quebec  and 
vicinity  were  afforded  the  means  of  quick  transporta- 
tion, the  Quebec  District  Railway  Company  having  put 
into  operation  some  twenty  miles  of  electric  road.  The 
old  horse  car  system  was  taken  over  and  electrified,  and 
other  extensions  made  wherever  the  traffic  would  seem 
to  warrant.  The  power  for  operating  the  road  is  sup- 
plied by  the  .Montmorency  Electric  Power  Company, 
from  their  magnificent  station  at  Montmorency  Falls,  a 
description  of  which  has  already  appeared  in  the  Elec- 
trical News. 

The  whole  equipment  of  the  road,  with  the  exception 
of  the  rails,  was  furnished  by  Messrs.  Ahearn  &  Soper, 
of  Ottawa.  The  rolling  stock  consists  of  30  vestibule 
cars,  upholstered  in  best  Wilton,  cherry  finish,  mounted 
on  Taylor  trucks,  each  car  equipped  with  two  12-.A  30 
h.  p.  Westinghouse  motors,  with  multiple  series  con- 
trollers. Each  car  is  lighted  with  fourteen  lamps,  and 
heated  by  .Ahearn  &  Soper  electric  heaters,  which  are 
placed  beneath  the  seats  and  are  invisible.  The  cars 
are  exact  duplicates  of  those  in  use  on  the  Ottawa 
system,  including  the  same  method  of  collecting  fares 


BRITISH  COLUMBIA  ELECTRIC  RAILWAY 
COMPANY. 

The  British  Columbia  Electric  Railway  Company, 
which  is  composed  of  British  capitalists,  issued  a  circu- 
lar to  the  shareholders  recently,  in  which  the  secretary 
says  : 

My  directors  desire  me  to  convey  to  you  the  working 
results  of  this  company  for  the  first  half-year  of  its 
existence.  The  directors  particularly  wish  to  draw 
your  attention  to  the  fact  that  the  period  under  review 
is  two  weeks  less  than  the  full  six  months,  the  proper- 
ties having  been  taken  over  on  .April  15th,  and  the 
books  made  up  to  September  30th.  For  that  period 
the  results  were  as  follows  : 

Net  Profits 
Gross  Working.  in  British 

Earnings.  Expenses.  Columbia. 

.April  ( 15  days) $10,992.55  $  7,900.58  $3,091.97 

May    .  ." 21,604.54  15,741.31  5,863.23 

June 23,305.24  16,443.28  6,861.96 

July 23,435.74  16,361.44  7,074.30 

.August 26,739.61  17,730.20  9,009.41 

September 24,665.91  17,336.17  7.329-74 

$'30,743-59    $9'.5'2.98  $39.23°-6' =£8,072 
Deducting  expenditures  in  London,  Eng.,  the  surplus 
for  the  complete  six  months  is  given  as  ^2,300. 

This  satisfactory  result  is  due  to  steady  improvement 
in  business,  fairly  evenly  distributed  amongst  all  the 
branches,  and  little  benefit,  if  any,  has  as  yet  been  de- 
rived from  the  various  improvements  which  are  at 
present  being  carried  out  with  the  capital  derived  from 
the  issue  of  the  income  bonds.  Of  the  improvements, 
to  carry  out  which  the  issue  of  income  bonds  was  made, 
the  extension  to  Stanley  Park,  and  the  improvements 
on  the  Westminster  branch  have  been  satisfactorily 
completed,  and  the  economy  of  ;£r3,5oo  per  annum 
expected  from  them  should  shortly  commence  to  show 
in  the  returns.  The  installation  of  water-power  at  Vic- 
toria is  in  course  of  construction,  and,  the  board  antici- 
pate, will  be  finished  about  March  31st.  Before  finally 
making  this  important  expenditure  of  capital,  the  board 
decided  to  call  in  still  further  expert  advice,  and  se- 
cured the  services  of  Mr.  J.  M.  Campbell,  of  Toronto, 
electrical  engineer  of  very  high  standing,  and  of  long 
experience  in  this  class  of  business.  The  board  is  glad 
to  state  that  Mr.  Campbell  not  only  confirmed  the 
opinion  of  the  previous  expert,  but  put  the  increased 
annual  profits  to  be  derived  by  substitution  of  water 
power  for  steam  power,  and  the  other  improvements  in 
Victoria  now  in  hand,  at  ;£.^9,ooo  per  annum.  The  in- 
stallation of  water  power  at  \'ancouver  has  been  de- 
ferred for  the  present. 
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THE  NEW  WORKS  OF  THE  TORONTO 
ELECTRIC  LIGHT  COMPANY. 

On  the  21st  day  of  January,  1S97,  the  arc  hjjht  station 
ot  the  Toronto  Electric  Lifjht  Company  was  totally  de- 
stroyed by  fire.  The  building  was  of  frame  covered  by 
corrugated  iron,  and  had  served  the  needs  of  the  com- 
pany in  the  early  stages  of  its  career.  The  continual 
increase  in  the  number  of  dynamos  and  engines  had 
necessitated  the  building  of  platforms  to  carry  the 
dynamos  above  the  shatting,  and  finally  the  building  be- 
came very  much  crowded.  .Although  there  was  con- 
siderable timber  in  the  structure  it  was  thought  that 
owing  to  the  continuous  presence  of  the  employees  the 
risk  was  not  great.  Events  proved  differently,  however. 
So  sudden  was  the  outbreak  that  all  the  engines  could 
not  be  stopped,  and  the  men  had  to  make  a  hurried  exit 
by  the  windows,  leaving  even  their  personal  effects  be- 
hind. Owing  to  rapid  temporary  work  the  lighting  of 
the  city  was  very  little  interfered  with,  and  work  was  at 
once  commenced  to  clear  the  ground  for  a'new  structure. 


circuit  desired,  and  aKo  polarity  indicators  to  ensure  the 
currents  flowing  in  the  proper  direction. 

When  the  grgund  was  cleared  the  first  thing  done 
was  to  drive  piles  for  the  foundations  to  the  solid  rock. 
Such  piles  as  were  under  the  old  building  were  utilized, 
and  new  ones  driven  where  necessary.  The  piles  were 
cut  off  level  at  the  lowest  water  line,  and  on  them  was 
laid  a  solid  bed  of  concrete  over  the  entire  space,  2  feet 
9  inches  in  thickness.  Upon  this  the  dynamo  founda- 
tions were  built,  and  were  carried  up  to  a  height  sulli- 
cient  for  headroom  under  the  arches  which  connected 
them  together.  This  formed  tunnels  lor  the  shafting, 
the  pedestals  for  which  were  anchored  to  the  concrete  bed. 
Intermediate  arches,  wherever  necessary  to  continue  the 
floor  between  dynamo  foundations,  are  carried  on  heavy 
I  beams  on  cast  iron  pillars.  Stairs  to  these  tunnels, 
doors,  window  frames,  roof  beams,  railings,  etc.,  are 
all  of  iron.  There  is  also  a  twenty  ton  travelling  crane 
which  can  be  used  over  any  part  of  the  lloor.  This  has 
been  of  great  advantage  in  handling  the  m.ichinerv  dur- 


3,000  H.p.  Engines  in  No.  3  Statio.n,  Toronto  Electric  Light  Co. 


Steam  derricks  were  erected,  and  the  dismantled  dy- 
namos, shafting  and  engines  lifted  out  and  cleared  away. 
While  the  ground  was  being  cleared  plans  were  got  out 
for  new  structures,  and  it  was  determined  that,  what- 
ever might  be  the  next  cause  of  trouble,  it  would  not  be 
fire.  There  is  absolutely  no  wood  or  any  combustible 
substance  used  in  any  part  of  the  construction.  We  are 
enabled  to  present  our  readers  with  a  general  view  of 
the  reconstructed  works  and  some  of  the  details  of  the 
various  buildings.  The  arc  light  station  No.  i  is  shown 
by  photographs  taken  of  each  end  from  the  center  of 
the  building.  At  one  end  will  be  seen  the  arc  light 
switchboard,  which  is  built  of  pressed  brick  with  terra- 
cotta trimmings,  and  is  surmounted  by  a  clock  driven 
by  electricity,  which  is  one  of  a  number  distributed 
around  the  works,  and  forming  part  of  the  general  time 
system  that  is  being  introduced  into  various  parts  of  the 
city.  Each  arc  circuit  has  ampere  meters  on  the  face  of 
the  switchboard  large  enough  to  be  seen  from  any  part 
of  the  room,  and  behind  the  wall  there  is  a  slate  shelf 
for  standard  ammeter,  which    can  be    plugged  into   any 


ing  installation,  and  will  no  doubt  effect  a  considerable 
saving  in  time  in  the  event  of  the  machinery  being 
handled  for  repairs.  The  shafting  is  all  extremely  heavy 
and  runs  in  self-oiling  bearings  of  the  best  design. 
There  appears  to  be  nothing  omitted  that  experience 
has  shown  to  be  advantageous  in  the  operation  of  an 
electric  light  installation. 

The  building  in  front  and  to  the  east  of  the  general 
offices  of  the  company  is  now  being  finished,  and  will  be 
utilized  as  store  rooms  for  all  supplies,  show  rooms  for 
incandescent  fixtures,  and  meter  department.  This 
building  is  erected  entirely  of  brick  and  iron,  with  con- 
crete floors  and  terra  cotta  partitions.  It  also  contains 
accommodation  for  nightwatchman  and  for  lineman  on 
duty  at  night,  with  horse  and  quick  hitching  attachment 
for  sudden  calls.  This  saves  time  that  would  be  neces- 
sary to  get  a  horse  and  rig  from  the  general  stables, 
which  are  situated  at  the  rear  end  of  the  lot. 

Station  No.  3  is  also  a  brick  and  iron  building  of  a 
similar  character  to  the  arc  light  station,  and  is  equipped 
with   two  pairs   of  upright   Corliss  engines  of    1000  to 
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Engine  End  of  No.  1  Akc  Light  Station,  Tokontu  Electric  Light  Co. 


SWITCIIBO.VRU   E.XD  OF   Xo.    I    .\RC  LIGHTING  St.\TION,   TORONTO  ElECTKIC  LIGHT  CO. 


CANADIAN  EUECTRlCAb  NEWS 


Marili,   iSoS 


1500  h.  p.  each.  These  enyfines  are  shown  in  our  illus- 
trations. There  are  four  dynamos  in  this  huildingf — two 
of  500  k.w.  capacity  250  volts  for  motive  power  pur- 
poses, and  two  alternators  of  450  k.'.v.  capacity  each. 
One  of  the  illustrations  shows  a  direct  current  generator, 
but  owing  to  the  limited  space  available  for  the  purposes 
of  the  photographer,  it  does  not  give  a  very  clear  idea 
of  the  surroundings.  In  this  cut  may  be  seen  one  of 
the  automatic  cut-off  air  pumps  and  condensers,  which 
are  used  throughout  the  installation. 

Station  No.  2,  or  the  most  westerly  of  the  lot,  is  a 
similar  construction  to  the  building  that  was  destroyed, 
with  the  exception  that  it  is  lined  inside  as  well  as  out 
with  sheet  iron,  and  the  floor  joists  and  uprights  are 
also  cased  in  sheet  iron.  It  contains  a  double  tandem 
upright  Corliss  engine  of  looo  horse  power  capacity, 
and  also  the  general  distributing  switchboard  for  all  the 
output  of  current  for  power  and  incandescent  light  pur- 
poses. It  is  the  intention  to  rebuild  this  as  soon  as  the 
weather  permits,  and  replace  the  present  structure  with 


The  detail  of  the  foundation  work,  some  ot  which  was 
of  a  very  ditlicult  character,  having  to  be  laid  under 
water,  as  well  as  the  general  arrangement  of  the  bviild- 
ings,  are  of  a  very  interesting  character  and  would  well 
repay  a  visit  by  anyone  interested  in  such  matters. 
X'isitors  are  always  welcome  and  will  be  shown  any- 
thing and  everything  in  connection  with  the  operation 
of  this  extensive  plant. 


A  LETTER  OF  THANKS. 

.MiWl  liiAI.  U  IM  ,  l\l>ni;iry  <)lli,  1898. 
To  the  Editor  of  ilic  Canaihan  ICr.KC tkicai.  Nkvvs. 

Sir, — Permit  me  to  th.'ink  those  of  your  re.'iders  wlio  so  kiiullv 
forwarded  samples  of  boiler  scale  and  feed  waler  in  connection 
with  articles  now  in  course  of  publication  in  llie  Klfctrkai, 
.News. 

Personally  the  results  have  been  indeed  gratifying.  With  the 
exception  of  P.  E.  Island,  I  have  received  samples  from  every 
province  in  the  Dominion  ;  ;ind  what  is  more  plcisinj;,  samples 
have  been  received  from  steam  users,  engineers,  .'ind  manufac- 
turers of  scale  resolvents,  as  well  as  dealers  in  this  line  of  goods. 

This  is  also  a  gratifying  evidence   that    the   Ei.kctiucm   Nkws 


Direct  Current  Generator,  250  volts,  500  k.w.,  Toronto  Electric  Light  Co. 


a  building  of  a  similar  class  to  the  new  ones.  The 
foundations  have  already  been  built  of  stone  and  con- 
crete, and  it  is  expected  that  the  building  will  be  com- 
pleted in  the  early  summer.  The  engine  will  have  a 
new  fly  wheel  of  60  inches  face,  and  the  shafting  will  be 
rearranged  and  placed  in  brick  tunnels,  as  in  the  new 
buildings,  and  the  space  that  will  be  gained  will  be 
arranged  for  the  installation  of  two  direct  connected 
units  of  1000  h.p.  each. 

The  company  have  also  decided  to  erect  coal  handling 
and  storing  machinery  of  the  latest  type,  so  that  coal 
arriving  by  vessel  can  be  unloaded  and  delivered  in  the 
boiler  houses  with  the  minimum  of  handling  and  expense. 

The  whole  of  the  works  above  specified,  including  the 
rebuilding  of  one  of  the  boiler  houses,  and  the  construc- 
tion of  the  iron  roof,  have  been  done  by  the  employees 
of  the  Toronto  Electric  Light  Company,  including  the 
original  designs  and  all  the  labor  necessary  in  the  carry- 
ing out  of  the  various  works — the  only  exception  being 
the  pile  driving  and  the  construction  of  the  travelling 
crane,  which  were  done  by  contract. 


is  widely  read,  and  that  the    subject 
classes  of  readers. 


is    an    interesting  one  to  all 


Unfortunately  articles  of  this  kind  cannot  be  written  in  popular 
style.  I  shall  in  future,  however,  endeavor  as  much  as  possible 
to  avoid  the  use  of  technical  terms. 

I  cannot  loo  highly  express  my  thanks  to  those  engineers  with 
whom  I  entered  into  private  correspondence  for  their  very  flatter- 
ing appreciation  of  the  work  upon  which  I  have  been  engaged. 

Yours  very  truly, 

Wm.  Thompson. 


The  United  States  Consul  Morris,  of  Ghent,  Belgium,  states 
that  the  most  extensive  product  of  the  world  is  charcoal  thread, 
which  is  employed  for  incandescent  lamps,  the  article  for  the 
most  part  being  manufactured  at  Paris,  and  coming  from  the 
hands  of  an  artisan  who,  for  the  present  remains  unknown  in 
order  to  better  protect  the  secret  of  manufacture.  It  is  by  the 
gramme — 15'i  grains — that  this  product  is  sold  at  wholesale, 
and,  in  reducing  its  price  to  the  basis  of  pounds,  il  is  found  th.at 
the  filament  for  lamps  of  twenty  candles  is  worth  $8,000  per 
pound,  and  that  for  lamps  of  ihirty  candles  is  rated  at  $12,000  per 
pound  ;  the  former  have  a  diameter  of  0.020  of  a  millimetre — one 
millimetre  equals  0.0394  inch — and  the  latter  of  0.0045  of  a  milli- 
metre. 
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CORROSIVE  AND  SCALE-FORMING  AGENTS  IN 
BOILER  FEED  WATERS. 

Bv.  Wm,  Thomi'son. 
[Article  3]. 

Having  discussed  the  presence  of  corrosive  agents  in  solution, 
we  now  require  to  turn  our  attention  to  the  presence  of  impurities 
likely  to  occur  as  dissolved  sol-ds  and  solids  held  in  mechanical 
suspension,  some  of  which  are  Hable  to  form  scale  or  encrustation. 

The  total  solids  contained  within  a  boiler  feed  water  may  be  in 
either  of  one  of  two  conditions,  in  mechanical  suspension,  as 
small  particles,  or  in  chemical  solution  ;  and  water  may  contain 
impurities  as  per  following  table  : 

In  mechanical  suspension  : 

,^  .  ^^       f  Animal. 

Organic  matter-  ..        ^    ,  , 
'^  [\  egetable. 

T  •  .       r  As  sand, 

Jnoreanic  matter-^  , 

**  y  mud,  etc. 

T         1    .'  r-\  ■  ^,       r  Animal. 

In  solution  :  Organic  matter^  ,-        ^    ,  , 

=*  (  \  egetable. 

T  •  ..       r  Scale  forming. 

Inorganic  matter-^  ,.  1     r        • 

*  [  Aon  scale  forming. 

Matter  in  mechanical  suspension,  whether  organic  or  inorganic, 
may  be  removed  by  filtration,  but  matter  in  chemical  solution,  as 
dissolved  impurities,  cannot  be  removed  by  mere  filtration,  but 
must  receive  treatment  either  by  chemicals  or  heat,  the  aim  being 
to  get  a  precipitation  whereby  we  have  the  impurities  in  condition 
first  named. 

I  shall  not  attempt  to  deal  with  the  whole  of  the  chemical  com- 
potinds  that  mav  at  times  be  found  in  natural  waters,  but  confine 
myself  to  those  compounds  of  common  occurrence  with  which  we 
are  all  well  acquainted.  These  may  be  classed  as  the  oxides, 
chlorides,  carbonates,  bi-carbonates  and  sulphates,  being  the 
compounds  formed  by  the  union  of  the  various  acid  radicles  wiih 
the  basic  radicles  or  metallic  elements,  those  most  commonly 
found  being  silicon,  aluminum,  iron,  calcium,  magnesium,  sodium 
and  potassium. 

Before  proceeding  to  discuss  the  nature  of  the  scale  formed  or 
the  action  of  these  various  compounds  within  the  boiler,  it  is  first 
necessary  to  brieflv  explain  their  presence  in  the  water.  One  of 
the  commonest  and  most  important  of  these  groups  of  salts,  and 
a  group  with  which  we  are  most  frequentlv  cai.ed  upon  to  deal,  is 
the  carbonates.  They  are  very  widely  distribuied,  being  found 
in  considerable  quantities  nearly  the  world  over.  Carbonate  of 
calcium  is  found  in  the  well  known  forms  of  limestone,  marble, 
chalk,  coral  deposits,  etc.  Carbonate  of  magnesium  occurs 
quite  frequently  as  niagnesite  and  in  combination  with  carbonate 
of  calcium  very  largely  as  dolomite. 

Carbonate  ot  iron  occurs  less  frequently,  and  not  so  largely 
diffused  in  nature,  as  sidenite  or  spathic  iron. 

The  carbonates  of  the  alkaline  bases,  sodium  and  potassium, 
occur  very  largelv  in  the  alkaline  districts,  but  being  soluble  at 
all  temperatures  found  in  boiler  practice,  do  not  play  such  an  im- 
portant part  in  engineering  practice  as  scale-forming  agents  as 
do  the  carbonates  of  the  alkaline  earths. 

The  whole  of  the  carbonates  are  formed  by  the  union  of  car- 
bonic dioxide  (Co., )  with  some  one  of  the  metallic  oxids,  such 
as  calcium  oxid  (CaO),  magnesium  oxid  (MgO),  sodium  oxid 
(Xa.,0),  etc. 

The  usual  chemical  reaction  taking  place  may  be    classed  as  a 
double  one,    carbonic    dioxide    (Coo)   first  combining   with  water 
(Ho  O)  to  form  carbonic  acid    (H..  Co^).      The  metallic  oxids  just 
named  enter  into  combination  with  carbonic  acid  as  follows  : 
Calcium  Oxid.      Carbonic  Acid.      Calcium  Carbonate.      Water. 
Ca  O  -f         H.>  CO;,         =  Ca  Co,,  +    H.,  O. 

and  Magnesium 

Magnesium  Oxid.       Carbonic  Acid.       Carbonate.  Water. 

Mg  O  +  H.  Co,,         =        Mg  Co,      -^       H.,  O. 

In  this  case  the  bi-valent  basic  radicles  of  calcium  and  mag- 
nesium replace  the  hydrogen  of  the  carbonic  acid  and  the  liberated 
hydrogen  enters  into  combination  with  the  oxygen  of  the  metallic 
oxid  ;  consequently  from  the  combination  of  two  chemical  com- 
pounds as  shewn  in  equation  two  new  compounds,  consisting  of 
either  of  carbonates  of  calcium  or  magnesium  and  water,  are 
formed.  The  combination  between  the  oxid  of  sodium  and  car- 
bonic acid  is  practically  the  same  with  this  exception  :  Sodium 
is  a  univalent  metal,  consequently  has  the  power  to  replace  only 
one  atom  of  hydrogen,  therefore  one  molecule  of  sodium  oxide 
must  always  consist  of  two  atoms  of  the  metal  sodium  in  com- 
bination with  one  atom  of  oxygen.  The  chemical  reaction  for  the 
production  of  sodium  carbonate  therefore  is  : 

Sodium  Oxid.        Carbonic  Acid.       Sodium  Carbonate.        Water. 
Na.,  O        -f  HoCog         =  Na.>  Co,  +    H„  O. 

As  a  rule,  out  of  all  the  scale-forming  material  found  in  feed 
waters,  none  occurs  so  frequent,  nor  yet  in  such  large  proportion, 
as  does  carbonate  of  calcium  ;  next  in  order  carbonate  of  mag- 
nesia may  be  said  to  occur.  Carbonate  of  iron  occurs  in  limited 
areas  and  never  in  large  quantities. 

The  carbonates  of  calcium  and  magnesium  are  very  slightly 
soluble  in  water,  and  very  rarely  exist  as  such  in  quantities  ex- 
ceeding two  grains  per  imperial  gallon,  and  it  is  very  rare  that 
they  are  present  in  the  water  separately,  as  thev  usuallv  exist  in 
water  together,  and  in  this  case  the  total  held  in  solution  never 
exceeds  the  maximum  quantity  of  either  which  the  water  is 
capable  of  dissolving.  This  small  quantity  of  dissolved  solids 
would  have  but  little  effect  in  a  boiler  feed  water,  and  draws  our 
attention  to  a  very  important  fact.  If  the  carbonates  of  cal- 
cium and  magnesium  are,  as  stated,  nearly  insoluble  in  water, 
how  is  it  that  they  predominate    as    scale-forming  impurities   and 


are  so  otten  found  in  chemical    solution    in    boiler    feed    waters  in 
such  large  quantities? 

If  we  turn  back  to  the  article  on  dissolved  gases,  we  shall  find 
that  many  gases  are  very  soluble  in  water,  and  it  is  this  fact  that 
plays  such  an  important  part  in  explaining  the  presence  of  in- 
soluble carbonates. 

Wherever  organic  decomposition  or  combustion  is  taking  place 
carbonic  dioxide  (CO^)  is  being  constantly  evolved.  This  at  ordi- 
nary pi  essures  and  temperatures  exists  as  a  gas,  and  is  therefore  a 
constant  constituent  of  the  atmosphere  ;  it  is  also  contained  in  the 
soil  as  a  product  of  organic  decay. 

J,  A.  Wanklyn,  in  an  excellent  work  on  '*  Water  Analysis," 
published  in  London,  England,  states  that  "  in  many  natural 
waters  there  is  more  carbonic  acid  gas  in  some  form  or  other  than 
any  other  single  foreign  material."  As  already  seen,  carbonic 
dioxide  is  very  soluble  in  water  ;  some  is  absorbed  by  falling 
rain,  and  a  still  greater  quantity  as  it  passes  through  the  soil. 
We  have  already  noted  the  very  wide  distribution  of  the  various 
carbonates  in  nature,  and  although  the  carbonates  of  lime  and 
magnesia  are  nearly  insoluble  in  water,  ihey  are  very  soluble  in 
water  containing  carbonic  acid. 

The  carbonates  of  lime  and  magnesia  appropriate  a  portion  of 
the  carbonic  acid  equal  in  quantity  to  that  already  *>xisting  in 
combination  with  their  oxids  to  form  tlie  carbonate,  thus  forming 
what  is  known  in  chemistry  as  a  bicarbonate,  according  to  the 
following  equation  : 

Carbonate  of  Lime.       Carbonic  Acid,       Bicarbonate  of  Lime. 
CaCo,  +  H,,  Co,        =  Ca  H.,  (Co,).,, 

and  Bicarbonate  of 

Carbonate  of  Magnesia.        Carbonic  Acid.  Magnesia. 

Mg  Co,  4-  H„  Co^         -     Mg  H.,  (C0J2. 

Both  the  bicarbonates  of  lime  and  magnesia  are  very  soluble  in 
water,  and  the  presence  of  carbonate  o(  lime  and  magnesia  in 
boiler  deposits  may  then  be  explained  as  follows  :  The  rain  reaches 
the  earth  charged  with  a  certain  quantity  of  carbonic  acid,  and 
in  passing  through  the  soil  takes  up  a  still  greater  supply,  and 
after  passing  through  the  earth  rarely  escapes  contact  with  some 
of  the  carbonate  rocks,  which  dissolve  in  it.  After  passing  over 
these  rocks  and  forming  new  solutions,  the  water  again  reaches 
the  surface  and  forms  the  supply  of  our  rivers,  lakes  or  wells, 
from  which  we  take  our  boiler  feed  supplies.  These  bicarbonates 
are  very  unstable  salts,  and  are  much  more  soluble  in  cold  water 
than  hot,  owing  to  the  fact  that  a  rise  in  temperature  drives  off 
the  excess  of  carbonic  acid  and  the  bicarbonate  is  as  a  con- 
sequence reduced  to  the  carbonate,  in  which  condition  it  is  nearly' 
insoluble.  When  a  temperature  of  180°  F.  is  reached  a  large  per- 
centage ot  the  carbonic  acid  is  driven  off,  and  the  bicarbonate 
consequently  suffers  reduction  to  the  carbonate,  and  at  290°  F. 
the  precipitation  is  complete.  Thus  we  are  readily  enabled  to  ac- 
count tor  the  presence  of  the  carbonate  salts  in  boiler  encrustation. 

Next  to  the  carbonates,  the  suiphates  play  an  important  part 
in  feed  waters.  The  sulphates  of  magnesium,  sodium  and 
potassium  are  all  readily  soluble  in  water,  and  although  they  pla^- 
an  important  part  in  the  treatment  of  boiler  feed  waters,  need  not 
be  referred  to  here. 

Probably  no  scale-forming  salt  has  given  more  trouble  or  been 
more  destructive  to  boilers  than  has  sulphate  of  calcium.  Sul- 
phuric acids  readily  attack  nearly  the  whole  of  the  metallic  oxids 
and  especially  those  under  consideration,  forming  sulphates  and 
water,  tlius  : 

Calcium  Oxide.    Sulphuric  Acid.    Calcium  Sulphate,      Water. 
CaO  -r-  H.SO^       =  CaSO^  +    H.,  O. 

Calcium  sulphate  or  sulphate  of  lime  is  found  in  nature  widely 
distributed,  occasionally  in  the  anhydrous  form  as  anhydrite,  and 
much  more  commonly  as  the  hydrate  known  as  gypsum.  When 
gypsum  is  heated  to  about  240^  to  250'  F.,  it  loses  a  large  propor- 
tion of  its  water  of  crystallization  and  becomes  what  is  know'n  to 
us  as  plaster  of  Paris.  This  product  is,  as  we  know,  capable  of 
taking  up  another  portion  of  water  and  "setting"  to  a  close,  hard 
stony  mass.  The  anhydrous  sulphate  is  nearly  insoluble  in  water, 
but  the  hydrated  form  dissolves  fairlj-  readily  and  up  to  about 
120^  F.,  as  the  temperature  increases  the  solubility  increases. 
Above  212  F.  solubility  decreases  very  rapidly,  and  at  300  F.  it 
becomes  almost  entirely  insoluble.  Unlike  the  carbonates  the 
presence  of  carbonic  acid  gas  has  no  effect  upon  its  solubility, 
its  solubility  being  entirely  due  to  the  solvent  power  of  the  water 
itself.  When  the  hydrated  sulphate  of  lime  precipitates  it  loses  a 
portion  of  its  water  of  crystallization,  and  when  it  reaches  the 
boiler  plate  the  balance,  and  it  is  consequenth'  converted  into  the 
anhydrous  state,  and  this  change  in  crystalline  form  is  largely  the 
cause  of  precipitates  containing  sulphate  of  lime  being  bound  into 
such  hard  compact  masses  and  forming  such  a  troublesome  scale. 

As  already  stated,  sulphuric  acid  occasionally  occurs  in  streams, 
etc.  If  bicarbonate  of  lime  or  magnesia  are  present  free  acid 
will  not  exist  until  the  salts  of  calcium  and  magnesium  have  been 
reduced  from  carbonates  to  sulphates.  The  same  reduction  takes 
place  when  water  containing  sulphuric  acid  is  passed  over  lime- 
stone rocks,  and  since  rain  water  has  been  shown  by  numerous 
chemists  to  contain  traces  of  sulphuric  acid,  the  presence  of  sul- 
phate of  lime  is  largely  accounted  for.  Tlie  chlorides  of  the 
various  metals  under  consideration  are  frequently  present  in  feed 
water,  especially  sodium  chloride,  which  is  simply  common  salt. 
Since,  however,  the  whole  of  the  metallic  chlorides  we  have  occa- 
sion to  refer  to  are  easily  soluble  in  water  and  do  not  form  scale 
except  in  extreme  cases,  we  do  not  require  to  refer  to  them  at  any 
length,  particularly  since  we  shall  require  to  discuss  them  fully  at 
a  later  stage,  chlefl}^  as  to  their  effect  on  the  scale-forming  agents. 

The  oxides  of  silicon  and  aluminum  are  frequently  found  In  scale, 
and  when  present  In  any  quantit}'  form  a  very  troublesome  scale. 
They  are  not  easily  soluble  in  water,  but  often  occur  in  large 
quantities  where  muddy  water  is  used   without  previous  filtration. 


CANADIAN  EbECTRlCAU  NEWS 


March,  1898 


ll^i>i!l[i!gM'.'W 

WiTFAMllaiNGINEERINGlPIIOURNAL 


PUBLISHED  ON   THE   TENTH   OK    EVERY    MONTH    BY 

CHAS.  H.  MORTIMER, 
Office  :  Confederation   Life  Building, 

Corner  Yongc  and  Richmond  Streets, 

TOROISTTO,  -  -  O.A.IT.A.I3.A.. 

Telephone  3362. 

New  York  Life  Insurance  Building,  Montreal. 

Bell  Telephone  1399. 


I.ONIK)N  BRANCH  No.  s.  Mc<:t>  ..1.  ihc  hiM  iitiu  ihn.l  Thursday  in  each 
m.inlh  in  Sherwood  Hall.  D.  G.  Campbell,  President ;  B.  Bright,  Vice-President  ; 
W.  Blythc,  Secretary*. 

C.UELPH  BRANCH  NO.  6.  — Meets  1st  and  3rd  Wednesday  eiich  month  at 
-.30P.  ni.  H.  i'lcary.  President  ;  Thos.  .-Vndcrson  \*icc-President  ;  H.  Flcwelling, 
Kec-Secrctarj- ;  P.  Kyan,  Fin. ■.Secretary' ;  Treasurer,  C.  F.  Jordan. 

OTTAW.\  BRANCH  NO.  7,-Mect  every  second  and  fourth  Saturday  in  each 
month,  in  Borbridge's  hall,  Rideau  street  ;  Frank  Robert,  President ;  T.  G.  Johnson, 
"secretary. 

DRESDEN  BRANCH  NO.  8.- Meets  1st  and  Thursday  in  each  month.  Thos. 
Steeper,  Secretary. 

BERLIN  BRANCH  NO.  g.— Meets  every  Friday  eveninfi.  G.  Sleinmeti, 
President  ;  J.  Hcyd,  Vicc-Prcsiiient  ;  W.  J.  Rhodes,  Secretary,  Berlin,  Ont. 

KING.STON  BR.\NCH  NO.  10.— Meets  ist  and  3rd  Thursday  in  each  month  in 
Eraser  Hall,  King  street,  at  8  p.m.  President,  F.  Simmons;  Vice-President,  C. 
Asselstinc  ;  Secretary,  J.  L.  Orr. 

WINNIPEG  BRANCH  NO.  11.— President,  G.  M.  Hazlett ;  Rcc. -Secretary, 
J.  Sutherland ;  Financial  -Secretary,  A.  H.  Jones. 

KINCARDINE  BRANCH  NO  12— Meets  every  Tuesdtiy  at  8  o'clock,  in  Mc- 
Ribbon's  block.  President,  Daniel  Bennett;  Vice-President,  Joseph  Lighthall ; 
Secretary,  Percy  C.  Walker,  Waterworks. 

PETERBOROUGH  BRANCH  NO-  14.— Meets  and  and  4lh  Wednesday  in 
each  month.  W.  L.  Oulhwaite,  President ;  W.  Forstcr,  Vice-President ;  A.  E.  Mc- 
Callum,  Secretary. 

BROCKVILLE  BRANCH  NO.  15.— Meets  every  Monday  and  Friday  evening, 
in  Richards'  Block,  King  St.  President,  John  Gnindy ;  Vice-President,  C.  L. 
Bertrand  ;    Recording  Secretary,  James  .\ikins. 

CARLETON  PL.\CE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 


ADrKKTISKMRNTS. 

Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
reach  the  office  of  publication  not  Liter  than  the  38th  day  of  the  month  immediately 
preceding  date  of  ussue.  Changes  in  advertisements  willhe  in.ide  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  26th  day 
of  the  month.  SVBSCRH-TJOSS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
United  States,  post  free,  for  $1.00  per  annum,  50  cents  for  six  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  order 
payable  to  C.  H.  Mortimer.  Please  dO  not  send  cheques  on  local  banks  unless  ,5 
cents  is  added  for  cost  of  discount.  Money  sent  in  unregistered  letters  will  be  at 
senders'  risk.  Subscriptions  from  foreign  countries  embraced  in  the  (Jeneral  Postal 
Union  $1  50  per  annum.  Subscriptions  are  payable  in  .advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but 
where  no  such  understanding  exists,  will  be  continued  until  instructions  to  dis- 
continue are  received  and  all  arrearages  paid.  ,     -      ,      ,„. 

Subscribers  may  have  the  mailing  address  changed  as  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publisher  should  be  notified  of  the  failure  of  subscribers  to  receive  ,ieir  paper 
promptly  and  regularly. 

EDITOR'S  AySOUyCElUBIirTS. 

Correspondence  is  invited  upon  all  topics  legitimately  coming  within  the  scope  of 
this  journal. 


The  ' '  Canadian  Electrical  News  ' '  has  been  appointed  the  official  paper 
ol  the  Canadian  Electrical  Association. 


CANADIAN  ELECTRICAL  ASSOCIATION. 


OFFICERS: 

President  : 

JOHN  YULE,  Manager  Guelph  Light  &  Power  Company,  GuelpB,  Ont. 

1ST  Vice-Pre-sident  : 

CHAS.  B.  HUNT,  Manager  London  Electric  Co.,  London,  Ont. 

2ND  Vice-President  : 

J.  A.   K.\MMERER,  General  Agent,  Royal  Electric  Co.,  Toronto. 

Secretary-Treasurer  : 

C.  H.  MORTIMER,  Publisher  Electrical  News,  Toronto. 

Executive  Committee: 

J.   J.  WRIGHT,  Manager  Toronto  Electric  Light  Company,  Toronto. 

F.  C.  ARMSTRONG,  Canadian  General  Electric  Co.,  Toronto. 

JOHN   C.-^RROLL,  Sec.-Treas.  Eugene  F.  Phillips  Electrical  Works,  Montreal. 

ORMOND  HIGMAN,  Chief  of  Electrical  Inspection  Department,  Ottawa. 

A.  B.  SMITH,  Superintendent  G.  N.  W.  Telegraph  Co.,  Toronto. 

A.  A.  DION,  Ottawa  Electric  Co.,  Ottawa. 

F.  A.  BOW.MAN,  New  Glasgow,  N.  S. 

WILFRED  PHILLIPS,  Manager  Niagara  Falls  Park  and  River  Railway, 

Niagara  Falls,  Ont. 

W.  H.  BROWNE,  Manager  Royal  Electric  Company,  Montreal. 

WILLIAM  THOMPSON,  Superintendent  Waterworks  and  Electric  Light  Plant, 

Montreal  West,  Que. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


President,  E.  J.  PHILIP, 
Vice-President.W.  F.  CHAPMAN, 
Secretary,  f.  G.  ROBERTSON, 


II  Cumberland  St.,  Toronto. 

Brockville,  Ont. 

Montreal,  Que. 

Hamilton,  Ont. 

London,  Ont. 

Toronto,  Ont. 


Treasurer,  It.  C.  PETTIGREW, 

Conductor,  G.  B.  RISLER, 

Door  Keeper,  T.  C.  MORRINGTON, 

TORONTO  BRANCH  NO.  i.— Meets  ist  and  3rd  Wednesday  each  month  in 
Engineers'  Hall,  61  Victoria  street.  G.  C.  Mooring,  President;  T.  Eversfield, 
Vicc.President  ;  J.  W.  Marr,  Recording  Secretary. 

TORONTO  BRANCH  NO.  2.— President,  John  Dixon ;  Vice-President,  John 
H.  Venables  ;  Recording  Secretary,  Thos.  Graham,  570  King  street  west. 

MONTREAL  BRANCH  NO.  i.— Meets  ist  and  3rd  Thursday  each  month,  in 
Engineers'  Hall,  Craig  street.  President,  Wm.  Smyth;  ist  Vice-President,  Wm. 
Bowden  ;  2nd  Vice-President,  P.  McNaugton  ;  Recording  Secretary,  J.O'Rourke; 
Treasurer,  G.  Jones. 

ST.  LAURENT  BRANCH  NO.  2.— Meets  every  Monday  evening  at  43  Bonse- 
cours  street,  Montreal.  R.  Drouin,  President ;  Alfred  Latour,  Secretary,  306  Delisle 
street,  St.  Cunegonde. 

BRANDON,  MAN.,  BRANCH  NO.  i.— Meets  ist  and  3rd  Friday  each  month 
in  City  Hall.     A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

HAMILTON  BRANCH  NO.  2.— Meets  ist  and  3rd  Tuesday  each  month  in 
Maccabee's  riall.  Wm.  Norriss,  President ;  G.  Mackie,  Vice-President ;  Jos.  Iron- 
side, Recording  Secretary,  Markland  St. 

STRATFORD  BRANCH  NO.  3.— John  Hoy,  President;  Samuel  H.  Weir, 
Secretary. 

BR.^NTFORD  BR.\NCH  NO.  4.— Meets  2nd  and  4th  Friday  each  month. 
J.  B.  Forsyth,  President  Jos.  Ogle,  Vice-President ;  T.  Pilgrim,  Continental  Cord- 
age Co.,  Secretary. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


BOARD    OP    KXAMINERS- 


President,  A.  AMES, 
Vice-President.  F.  G.  MITCHELL 
Registrar,  A.  E.  EDKINS 
Treasurer,  R.  >L'\CKIE, 


Urant ford,  Ont. 

London,  Ont. 

88  Caroline  St  ,  Toronto. 

38  Napier  St.,  Hamilton 

Toronto. 


.Solicitor,  J.  A.  McANDREWS, 

TORON'fO  -A.  E.  Edkins,  A.  M.Wickens,  E.  J.  Phillips,  F.  Donaldson,  J.  Bain 
HAMlL'rON— R.  Mackie  T.  Elliott. 
BR.VNI'FORD— A.  Ames,  ciirc  Patterson  &  Sons. 
OTTAWA— Thom.as  Wesley. 

KINGSTON-J.  Devlin,  (Chief  Engineer  Penitentiarj-),  J.  Campbell. 
LONDON— F.  .Mitchell. 
NI.\GARA  FALLS-W.  Phillips. 

Information   regarding   examinations  will  be   furnished   on   application    to  anv 
member  of  the  Board. 

Judge  Cox  of  the  Supreme  Court  of  the 

Legal  Rights  of      District  of  Columbia  has  lately  given  a 
Telephone  Companies.  •'    ^ 

decision  of  much    interest  to  telephone 

companies  and  telephone  subscribers.  An  hotel  keeper 
at  Washington  was  threatened  with  the  removal  of  his 
telephone  if  he  continued  to  permit  the  free  use  ot  the 
instrument  to  his  patrons.  He  applied  to  the  court  for 
an  injunction  to  restrain  the  telephone  company  from 
carrying  out  their  threat.  While  granting  the  injunc- 
tion Judge  Cox  imposed  certain  restrictions  upon  the 
plaintiff  as  to  the  use  which  might  be  made  of  the  tele- 
phone. One  is  that  while  boarders  in  the  hotel  may 
telephone  for  a  baggage  waggon,  they  are  not  entitled 
to  use  the  instrument  to  order  theatre  tickets  or  stock 
reports.  These  restrictions  are  based  on  the  fact  that 
the  guest  in  the  hotel  does  not  get  free  cabs,  telegrams, 
newspapers,  or  boot  shines.  Judge  Cox  very  correctly 
points  out  that  "  When  the  subscriber  allows  others  to 
use  his  telephone  it  is  an  abuse  of  the  time  of  the  tele- 
phone operator.  It  is  also  an  infringement  on  the 
rights  of  the  Bell  Telephone  Company,  which  receives  a 
royalty  from  the  defendant.  Furthermore  it  is  an  in- 
fringement of  the  rights  of  other  subscribers.  It  is 
very  annoying  for  a  subscriber  to  call  for  a  certain  num- 
ber and  be  told  that  the  connection  he  wants  is  busy, 
that  being  due  to  the  fact  that  a  non-subscriber  is  using 
free  of  charge,  the  telephone  with  which  connection  is 
desired." 


The  Committee  on   Legislation  of  the 

Canadian  Electrical  Cgna^j.^n  Electrical  Association  thought 
Association.  ° 

it  advisable,  notwithstanding  the  short- 
ness of  the  late  session  of  the  Ontario  Legislature,  to 
make  an  attempt  to  secure  a  measure  of  relief  to  gas 
and  electric  lighting  companies,  from  unfair  and  unjust 
municipal  competition.  With  that  object  in  view  a 
short  bill  was  prepared  which  came  before  the  Muni- 
cipal Committee,  .^fter  discussion  those  representing 
the  Association  consented  to  a  suggestion  of  the  chair- 
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man  and  other  members  of  the  committee,  that  the 
matter  should  stand  over  for  a  year.  The  committee 
thought  that  in  view  of  the  early  adjournment  of  the 
House,  and  the  pressure  of  business  consequent  upon 
an  unusually  brief  session,  there  was  not  time  to  give 
the  bill  the  proper  amount  of  consideration.  The  dis- 
cussion, however,  brought  out  the  fact  that  there  could 
be  found  no  solid  objection  to  the  principle  of  the  Bill, 
while  on  the  contrary  the  injustice  of  the  present  law 
was  brought  into  clearer  prominence.  The  necessity 
and  propriety  of  some  measure  of  relief  which  will  pre- 
vent the  confiscation  of  electric  light  investments  may 
be  considered  now  to  be  generally  admitted,  and  there 
is  reason  to  hope  will  be  forthcoming  at  the  next  session 
of  the  legislature.  The  electric  light  companies  through- 
out the  province,  who  are  all  more  or  less  interested, 
should  give  the  Canadian  Electrical  Association  their 
hearty  support  in  this  movement. 


An    able    paper    on    this    subject     was 
Electirc  Lighting  ^1  j  ,     r  .1        -nt      .1 

for  Profit  recently  read  betore   the   Northwestern 

Electrical  Association  by  Mr.  Alexander 
Dow.  The  text  of  the  paper  was  that  at  the  present 
time  the  policy  of  electric  light  managers  should  be 
to  sell  electric  energy  to  every  accessible  user,  at  the 
lowest  price  which  will  realize  a  fair  profit  on  the 
capital  invested.  It  was  argued  that  the  few  who  are 
still  following  old  methods  and  asking  high  prices  for 
energy  are  simply  advancing  the  cause  of  municipal 
control.  Perhaps  the  most  important  subject  touched 
upon  by  Mr.  Dow  in  his  paper  was  that  of  supply- 
ing light  and  power  from  the  same  units.  He  be- 
lieves the  best  practice  of  to-day  is  to  furnish  arc  and 
incandescent  lights,  as  well  as  motive  power,  from  the 
same  dynamos  and  mains,  thereby  greatly  reduc- 
ing the  cost  of  plant  and  distribution  lines.  While  this 
is  a  subject  which  should  be  considered  in  the  original 
design  of  a  station,  Mr.  Dow  points  out  that  there  are 
instances  where  old  stations  have  been  re-arranged, 
with  very  satisfactory  results.  Only  for  railway  work 
does  he  advocate  the  installation  of  separate  units, 
giving  as  his  reason  that  there  has  not  yet  been  devised 
a  satisfactory  system  whereby  a  supply  of  500-volt 
current  can  be  combined  with  a  general  lighting  dis- 
tribution system.  In  the  winter  season  the  load  on 
street  railways  coincides  with  the  heaviest  load  on  the 
lighting  system  for  an  hour  or  so  each  day.  Mr.  Dow 
concludes  his  paper  with  a  plea  for  greater  educational 
work  among  electric  light  men,  municipal  authorities 
and  municipal  theorists. 


In  view  of  the  effort  that  is  being  made, 
Acetylene  Gas.  principally  by  the  eight  or  nine  com- 
panies engaged  in  the  manufacture  of 
acetylene  gas  machines,  to  introduce  acetylene  gas 
throughout  this  country,  we  publish  in  this  number  the 
rules  which  have  been  adopted  by  the  insurance  authori- 
ties of  Germany  and  Canada  for  regulating  its  use.  A 
careful  perusal  of  these  rules  should  be  sufficient  without 
further  argument  to  show  the  extremely  dangerous  char- 
acter of  acetylene,  and  it  is  well  that  the  dangers  attendant 
upon  its  use  should  be  understood  at  this  stage,  when  as 
yet  it  has  come  into  use  in  but  few  places.  We  are  sur- 
prised to  learn  that  in  one  or  two  towns  an  effort  is  being 
made  to  displace  the  electric  light  by  acetvlene  gas.  We 
cannot  imagine  that  the  effort  will  be  successful,  but 
should  the  citizens  of  these  towns  be  induced  by  specious 
arguments,  and  the  novelty   of  the  new  light,   to  adopt 


it  in  preference  to  the  electric  light,  they  will  assuredly 
have  cause  to  regret  their  action.  A  material  that  is 
not  allowed  to  be  kept  within  a  building,  even  when  gas 
machines  of  approved  design  are  used,  except  at  an 
additional  cost  for  insurance  of  10  cents  per  Sioo  per 
year,  or  20  cents  per  $100  for  a  three  years'  risk,  must 
indeed  be  dangerous  in  its  character.  Further  than 
this  the  German  regulations  provide  that  persons  en- 
gaged in  handling  the  carbide  should  be  free  from  heart 
and  lung  diseases  and  should  wear  a  respirator  and  eye 
protectors.  These  two  features  of  the  regulations  are 
sufficient  to  show  the  dangers  attending  its  use.  It  is 
difficult  to  believe  that  a  material  which  must  be  sur- 
rounded by  so  many  safeguards  will  find  extensive  and 
permanent  use.  Certainly,  no  well  conducted  electric 
light  concern  need  have  any  tear  of  successful  competi- 
tion from  this  source.  We  are  not  in  a  position  to 
speak  definitely  with  regard  to  the  price  at  which  acety- 
lene can  be  supplied,  but  the  fact  that  the  Wilson  Car- 
bide Company  at  Merritton  are  contending  in  the  courts 
for  the  privilege  of  operating  their  works  on  Sunday, 
on  the  ground  that  only  by  so  doing  can  the  business 
be  conducted  at  a  profit,  and  their  statement  that  the 
operation  of  the  works  thus  far  has  resulted  in  a  deficit 
of  some  87,000,  would  seem  to  show  that  the  cost  of  pro- 
duction issogreat  as  toallowbut  a  sinall  margin  of  profit. 


Competition    in    the    manufacture    of 
Efficiency  of  ^  1.         i_  ..1  ,        r 

Motors  motors    has    been    the    result  of  some 

concerns  turning  out  cheap  work  and 
of  course  inferior  articles.  It  is  very  seldom  the  pur- 
chaser of  a  motor  ever  asks  the  efficiency,  he  being  con- 
tent tp  get  a  certain  size  for  the  lowest  possible  price, 
and  taking  the  rest  for  granted.  The  result  of  this  is 
disastrous  to  the  company  supplying  the  power-  and 
instances  of  this  kind  are  very  numerous — the  supply 
company  getting  the  name  of  being  extortionate  in  its 
charges,  whereas  the  trouble  is  originally  with  the 
motor.  We  have  heard  of  smaller  size  motors  (from 
15  h.p.  down)  taking  as  high  as  4  e.h.p.  for  i  b.h.p. 
This  is  certainly  not  as  it  should  be,  and  shows  room 
for  improvement.  Purchasers  will  pay  a  higher  figure 
for  motors  when  the  efficiency  is  higher,  and  they  will 
find  that  it  pays  ultimately  when  they  are  paying  for 
their  power  by  meter  measurement.  If,  however,  they 
are  by  "contract"  and  the  contract  is  based,  as  is 
usually  done,  on  the  amount  of  machinery  to  be  driven, 
it  is  only  natural  to  expect  a  "  boost  "  at  the  expiration 
of  the  contract  if  a  meter  has  been  put  on  as  a  check, 
which  is  done  in  all  well-regulated  plants.  The  cus- 
tomer would  never  think  of  the  motor  being  the  cause 
of  the  trouble,  hut  he  certainly  thinks  and  does  not 
hesitate  to  say  the  company  is  robbing  him,  whereas  as 
a  matter  of  fact  he  is  robbing  himself,  for  he  is  getting 
an  E.H.P.  for  say  2  cents  per  hour  and  paying  about  6 
to  7^2  cents  per  b.h.p.  Let  manufacturers  settle 
down  to  making  first-class  apparatus  giving  the  highest 
possible  efficiency  and  they  will  find  purchasers.  If 
there  were  not  any  poor  machines  made  none  would  be 
bought,  and  we  are  certain  that  the  manufacturers 
themselves  are  largelv  to  blame  for  this  state  of  affairs. 


Water  power  is  always  assumed  to  be 
conomyo  more  economical  than  any  other  source 

water  Power.  -^ 

of  energy,  since  it  is  supplied  naturall)' 

gratis.      We  think,  however,  there  is  considerable  room 

for  discussion  on  this  point.     The  cost   ot    installation, 

together    with    the    purchasing    of    water  and  pole  line 
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rights,  brings  fixed  charges  up  to  such  a  point  as  to 
make  it  very  doubtful,  indeed,  whether  power  delivered 
from  a  water-driven  plant  tor  considerable  distances  can 
be  done  at  a  less  cost  than  that  produced  locally  by 
steam.  Where  water  power  is  limited  and  a  reserve 
steam  plant  has  to  be  kept,  the  advantage  is  still  more 
doubtful.  Changing  plants  from  steam-driven  to  elec- 
trically driven  from  some  distant  water  po'.ver,  should 
receive  the  most  careful  consideration,  as  no  doubt  is 
usually  the  case.  Difficulties,  such  as  breaking  down 
of  pole  line,  generators  and  turbines  being  disabled, 
etc.,  all  tend  of  course  to  increase  the  risk.  Certainly 
the  chances  of  a  shut-down  are  greater  in  the  case  of  a 
distant  plant — a  most  important  consideration.  Where 
there  is  a  large  load  the  cost  per  light  per  year  may  be 
reduced  to  such  a  figure  as  to  render  it  an  impossibility 
for  water  power  to  enter  into  the  system  if  it  has  to  be 
delivered  from  a  considerable  distance.  This,  however, 
can  only  be  done  by  first-class  apparatus,  such  as  boilers, 
engines  and  generators.  First  cost,  we  regret  to  say, 
enters  more  into  consideration  with  purchasers  than  it 
should  do.  This  should  be  secondary,  efficiency  being 
the  main  point  at  issue.  If  a  boiler  maker  supplies  a 
boiler  and  guarantees  an  etliciency  of  85  ,^  and  fulfils 
same,  it  is  surely  worth  a  great  deal  more  than  one 
which  will  give  only  60%.  In  how  many  cases  does  the 
efficiency  of  the  boiler  enter  into  consideration  ?  This 
is  a  question  worth  pondering  over.  If  an  engine 
builder  guarantees  a  500  h.p.  engine  to  run  on  13  lbs. 
steam  per  h.p.  hour,  and  fulfils  his  guarantee,  this 
engine  is  a  far  better  investment  than  one  taking  26  to 
30  lbs.  and  costing  only  one-half  of  the  other.  We  be- 
lieve there  is  an  utter  lack  of  attention  on  this  point, 
and  the  sooner  a  thorough  system  of  testing  boilers  and 
engines  in  steam  and  electrical  plants  is  inaugurated  the 
better.  When  this  is  done  and  old  boilers  and  poor 
engines  discarded,  the  question  of  substituting  water 
power  for  steam  is  never  likely  to  be  a  very  serious  one 
with  local  plants,  especially  when  the  water  power  is  at 
some  considerable  distance  and  the  power  is  generated 
in  large  quantities  by  the  local  plant. 


SAFEGUARDS  AGAINST  ACETYLENE  GAS. 

The  dangers  attending  the  manufacture,  compression 
and  liquefaction  of  acetylene  gas  are  provided  against 
in  Germany  in  a  series  of  rules  issued  by  the  Imperial 
Insurance  Office,  of  which  the  following  is  a  conden- 
sation : 

Rules  for  Empi-OVERs  .and  Foremen. — Liquefaction  of  acety- 
lene must  be  carried  out  apart  from  the  manufacture  and  com- 
pression ;  buliftlie  gas  is  compressed  to  eigfht  or  more  atmos- 
pheres, the  compression  also  must  talie  place  in  a  separate  apart- 
ment. The  apartments  must  be  well  lijjhted  and  ventilated,  have 
doors  openinjf  outwards,  and  be  heated  only  by  steam  or  hot 
water.  External  sources  of  light  only  may  be  used  ;  or,  in  urgent 
cases,  safety  lamps  may  be  resorted  to.  The  carbide  must  be 
kept  in  moisture-proof  vessels,  which  vessels  must  be  stored  in 
well-ventilated  dry  apartments  (not  cellars).  The  vessels  should 
be  opened  only  as  needed  for  immediate  use.  .As  little  dust  as 
possible  should  be  made  in  breaking  up  the  carbide  ;  and  persons 
engaged  in  the  work  should  be  free  from  heart  or  lung  diseases, 
and  should  weara  respirator  and  eye  protectors.  The  gas  holder 
must  be  situated  in  an  open,  or  in  a  well  ventilated  apartment 
away  from  the  generating  room,  and  it  must  be  provided  with  a 
pressure  gauge.  -An  efficient  washer  must  be  placed  between  the 
generator  and  the  holder.  The  gas  must  be  generated  by  the 
gradual  addition  of  carbide  to  a  large  excess  of  water,  and  not  by 
adding  water  to  carbide.  Compression  of  acetylene  to  more  than 
ten  atmospheres  pressure  must  only  be  carried  out  in  strongly 
cooled  apparatus.  In  the  liquefaction  of  acetylene,  the  conden- 
sing vessel  must  be  emptied  at  the  close  of  operations,  and  the 
cylinders  used  for  the  conveyance  of  liquefied  acetylene  must  have 
been  tested  to  250  atmospheres  pressure,  and  have  their  contents 
signified  on  the  outside— in  white.  Before  and  after  filling,  the 
cylinders  must  be  weighed  with  precision,  and  no  more  than  i 
kilo,  of  acetylene  per  three  liters  capacity  (20.8  !bs.  per  cubic  foot) 
be   admitted.  _The    charged   cylinders    must  not    be   exposed  to 


heal.  The  cylinders  and  all  apparatus  which  comes  in  contact 
with  liquefied  acetylene  must  be  entirely  free  from  copper,  and 
sharp  angles  in  valves  and  app.'iralus  a\'oided. 

Ril.ES  FOR  Workmen. — .Naked  lights  and  lucifer  matches  must 
not  be  used  in  apartments  of  acetylene  works  ,'ind  safely  lamps 
must  not  be  opened.  In  bre.iking  lumps  of  carbide,  as  little  dust 
as  |X)ssible  should  be  m.ide.  Water  must  never  be  added  to  car- 
bide, and  only  small  pieces  of  carbide  added  to  w.iler.  The  pre- 
scribeil  temperatures  must  be  closely  observed  in  the  compression 
;intl  liquefaction  of  the  gas.  The  cylinclers  used  lor  liquelietl 
acetylene  must  answer  to,  and  l>e  filled  in  accordance  with,  the 
prescribed  conditions.  On  opening  a  cylinder,  take  care  the 
acetylene  issues  very  gradually. 

.■\  copy  of  the  rules  must  lie  himg  in  a  suitable  place  in  the 
apartment.     Fines  are  imposed  lor  breaches  of  regulations. 

The  following  are  the  regulations  governing  the  in- 
stallation ;ind  use  of  acetylene  gas,  adopted  by  the 
Canadian  Fire  Underwriters'  .Association,  November, 
1897  : 

For  each  approved  Standard  machine  installed  and  maintained 
in  accordance  with  the  following  rules,  in  the  building  insured,  or 
in  any  building  connected  therewilh,  an  extra  of  lo  cents  perSioo 
for  annual  risks,  and  20  cents  per  Sioo  for  three  year  risks  must 
be  paid  on  the  building  and  its  contents. 

If  the  apparatus  in  the  building  insured,  or  in  any  building  con- 
nected therewith,  has  not  been  approved  by  the  association,  or  if 
it  is  not  installed  or  maintained  in  accordance  with  s.aid  rules, 
double  rates  must  be  paid. 

No  charge  to  be  made  for  an  approved  Standard  machine  when 
installed  outside  in  a  first  class  building  (having  no  communication 
with  the  building  insured),  or  in  a  building  of  any  construction  de- 
tached not  less  than  15  feet. 

REGILATIONS. 

1.  No  apparatus  for  generating  acetylene  gas  shall  be  installed 
until  that  particular  pattern  of  machine  has  been  examined  and 
approved  by  the  association.  .-\ny  m.anufacturer  of  such  appar- 
atus desiring  to  h.ave  the  use  thereof  sanctioned  by  this  associa- 
tion, must  furnish  the  secretary  with  a  copy  of  working  drawings 
and  specifications  of  materials  used  in  m.iking  the  machine,  one 
of  which  he  shall  exhibit  in  full  working  order,  and  submit  same 
to  such  tests  as  may  be  required  by  the  inspector  of  the  associa- 
tion. The  expense  of  such  inspection  shall  he  paid  by  the  manu- 
facturer. If  the  apparatus  is  approved  by  this  association,  the 
manufacturer  shall  sign  an  agreement  that  all  machines  made  and 
sold  by  him  shall  be  shewn  by  the  drawings  and  specifications 
fyled  with  the  association. 

2.  Every  generator  shall  be  of  suitable  capacity,  substantial 
construction  and  on  approved  principles,  the  interior  parts  easily 
and  readily  accessible  for  examiii.ilion,  double  generating  cham- 
bers required,  as  there  is  no  means  of  telling  whether  carbide  is 
exhausted  and  gas  may  give  out  after  dark. 

V  All  danger  of  corrosion  must  be  eliminated  and  no  copper  or 
any  alloy  thereof  to  be  used  in  the  machine. 

4.  There  must  be  no  possibility  of  escape  of  gas  whilst  the 
charge  of  carbide  is  being  renewed. 

5.  In  generators  where  the  carbide  is  alternately  dipped  into, 
and  raised  out  of  the  water,  suitable  precautions  shall  be  taken  to 
prevent  the  carbide  being  accidentally  precipitated  into  the  water, 
and  thereby  causing  a  too  rapid  generation  of  gas. 

6.  In  machines  where  the  pressure  of  the  gas  causes  an  inverted 
vessel  to  rise  and  fall  inside  of  another  that  contains  liquid,  the 
clear  space  between  the  two  shall  be  at  least  one  inch  all  roimd, 
not  only  to  secure  free  motion,  but  that  the  surface  of  the  water 
may  be  plainly  visible  without  the  aid  of  a  glass  tube. 

7.  Liquid  seals  must  be  in  their  natural  condition,  not  liable  to 
be  thickened  by  deposit  of  lime  or  other  foreign  matter. 

8.  The  liquid  seals  (except  those  from  which  the  gas  is  properly 
piped  away)  shall  be  of  sufiicient  depth  to  resist  any  possible 
pressure  of  gas  inside  the  generator,  and  in  no  position  shall  they 
be  less  than  six  inches. 

9.  The  supply  of  water  to  the  carbide  shall  be  immediately  and 
autom,-ilically  cut  off  before  the  pressure  of  gas  inside  the  gen- 
erator exceeds  three  inches  of  water,  and  a  properly  protected 
water  gauge,  or  gauges,  shall  be  so  placed  as  to  show  the  actual 
pressure  of  gas  inside  the  generator  and  gasholder. 

to.  Suitable  escape  pipes  must  be  provided,  through  which  the 
gas  shall  freely  and  safely  pass  from  the  generator  and  gasholder 
into  the  external  air  at  a  pressure  not  exceeding  three  inches  of 
water,  and  before  it  becomes  possible  for  it  to  escape  by  any 
other  means. 

11.  The  pipes  for  the  conveyance  of  gas  from  the  generator  to 
the  gasholder,  and  those  for  the  escaping  gas,  shall  be  at  least 
one  inch  internal  diameter. 

12.  The  apparatus  must  be  located  in  a  dry  room,  without  arti- 
ficial light  or  fire  heat,  and  have  good  ventilation  to  the  outer  air 
near  the  ceiling. 

13.  The  generator  must  be  charged  and  the  deposit  removed 
by  daylight. 

14.  The  deposit,  when  removed  from  the  generator,  to  be 
placed  at  safe  distance  outside  the  building,  as  the  same  may  con- 
tain carbide  that  is  not  entirely  decomposed. 

15.  The  use  of  liquid  acetylene  or  of  gas  generated  from  liquid 
acetylene  is  absolutely  prohibited,  also  lamps  from  which  gas  is 
generated  from  carbide  therein. 

16.  Storage  of  Carbide. — None  permitted  inside  building, 
except  in  generator  room,  and  then  only  in  air  tight  metal  cases, 
each  case  to  contain  only  one  charge,  and  the  total  quantity  shall 
be  limited  to  the  requirements  for  one  week,  and  in  no  case  ex- 
ceed 50  lbs. 
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New  Westminster  Lighting  Station. 

MUNICIPAL  ELECTRIC  LIGHT  PLANT  AT 
NEW  WESTMINSTER,  B.  C 

[DESCKirrloN    FuKNISIIEU   ilV   the   ClT\   AUTHOKITIES.) 

New  Westminster,  British  Columbia,  was  the  first 
city  on  the  Pacific  Coast — and  one  of  the  first  in  Can- 
ada— to  adopt  the  principle  of  municipal  control  of 
electric  lighting  both  for  street  and  commercial  pur- 
poses. It  was  not  without  a  struggle,  however,  that 
the  desired  end  was  attained.  Early  in  1890  a  private 
company  came  forward  with  a  proposition  to  furnish  the 
corporation  with  fifty  2,000  c.  p.  arc  lights  at  a  rate  of  45 
cents  per  night  each.  This  would  have  cost  the  city  over 
$8,000  a  year  ;  but  the  number  of  lights  required  to 
light  the  city  properly  was  at  least  go,  and  these  would 
have  cost,  at  the  same  rate,  in  the  neighborhood  of 
$15,000  per  annum. 

The  question  of  the  municipal  control  and  ownership 
of  the  water  and  light  franchises  had  already  received  a 
good  deal  of  attention  from  the  public,  and   New  West- 


the  necessary  engagements  for  buildings  and  plant,  and 
afterwards  applied  to  parliament  to  legalize  the  expendi- 
ture, which  was  done. 

The  result  has  been  entirely  satisfactory,  and  to-day- 
he  ratepayers  of  New  Westminster  would  not,  under 
any  circumstances,  permit  the  lighting  franchise  to  pass 
out  of  the  control  of  the  corporation.  The  city  is  one 
of  the  best  lighted  on  the  continent,  and  the  actual  cost 
of  street  lighting  to  the  ratepayers  has  been  reduced  to 
a  mere  trifle.  The  tuccess  ot  the  enterprise  was,  of 
course,  due  very  largely  to  the  ability  of  the  manage- 
ment, and  to  the  hearty  and  generous  support  of  the 
public. 

When  it  was  decided  to  proceed  with  the  works,  the 
Council's  first  step  was  to  secure  the  services  of  a  skillful 
electrician  to  superintend  the  construction.  Mr.  P.. 
Bowler,  an  expert  from  the  Royal  Electric  Company,  of 
Montreal,  was  finally  engaged,  and  the  selection,  as 
events  have  since  proved,  was  a  most  judicious  one. 
On  the  completion  of  the  installation  Mr.  Bowler  as- 
sumed full  control  ot  the  system,  and  still  holds  the 
office  of  city  electrician. 

A  substantial  brick  building,  two  stories  in  height, 
60  X  100  feet,  was  erected  in  a  central  location  for  a 
lighting  station.  The  ground  floor  was  divided  into 
two  apartments, — boiler  room  60x40  teet,  and  engine 
and  dynamo  room  60  x  60  feet — separated  by  a  12  inch 
brick  wall.  The  upper  story  has  been  fitted  up  with 
the  necessary  appliances  for  repairs,  which  are  all  done 
on  the  premises,  even  to  the  re-winding  of  the  arma- 
tures, by  the  regular  staflf,  and  so  far  the  electrician  has 
had  no  occasion  to  send  any  part  of  the  electrical  appar 
atus  out  of  the  building  for  repairs. 

In  1890  the  plant  put  in  consisted  of  one  180  h.  p. 
Reynolds  Corliss  engine,  size  20  x  42  ;  two  Inglis  80 
h.  p.  boilers,  with  one  150  h.  p.  feed  water  heater  ;  one 
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minster  at  this  time  had  decided  upon  controlling  the 
public  water  service.  A  system  of  waterworks  was 
under  construction  and  was  soon  afterwards  completed  at 
a  cost  of  about  $450,000,  which  system  is  to-day  one  of 
the  best  on  the  continent.  The  city  council  of  i8go 
was  composed  of  a  set  of  thoroughly  wide-awake  busi- 
ness men,  and  they  decided,  with  commendable  prompt- 
ness, in  order  to  be  first  in  the  field,  to  proceed  at  once 
with  an  electric  lighting  system.  Like  the  sentry  who 
was  ordered  to  "shoot  first  and  challenge  afterwards," 
the  council,  without  proper  legal  authority,  entered  into 


50  light  2000  c.  p.  arc  dynamo,  and  one  650  16  c.  p. 
incandescent  dynamo.  The  engine  is  belted  to  a  counter 
shaft,  and  the  dynamos  in  turn  are  belted  from  the  counter 
shalt.  Forty  2000  c.  p.  arc  lights  were  at  once  installed 
for  street  lighting,  and  ten  were  reserved  for  commer- 
cial purposes.  The  demand  for  incandescent  lighting 
was  brisk  from  the  first,  and  within  four  months  the 
incandescent  dynamo  was  overloaded,  with  applications 
for  light  still  coming  in.  The  city  was  growing  rapidly 
and  the  council  of  1891  found  itself  compelled  to  increase 
the  capacity  of  both  the  incandescent  and  street  lighting 
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at  once.  The  ratepayers  did  not  liesitate  to  vote  the 
additional  sum  required.  The  plant  was  increased  by 
two  additional  So  h.  p.  Doty  boiler.-;  ;  one  150  h.  p.  hijih 
speed  Doty  engine;  one  1500  i6  c.  p.  incandescent 
dynamo,  and  one  50  li}jht  jooo  c.  p.  arc  dynamo,  with 
the  necessary  lamps.  The  number  of  street  lamps  was 
then  increased  to  90,  and  ten  months  later  the  incandes- 
cent system  was  again  overtaxed. 

When  the  works  were    first  established    the  rate  for 
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incandescent  lighting  was  fixed  at  $1  per  100  ampere 
hours  where  meters  were  used,  and  a  fixed  rate  of  $1.12 
for  16  c.  p.  lights  where  meters  were  not  used,  both 
rates  being  subjects  to  a  discount  of  20  per  cent,  for 
prompt  payment.  The  works  in  1892  were  producing 
a  larger  revenue  than  anticipated,  and  it  was  considered 
advisable  to  reduce  the  rates  for  private  lighting  to  78 
cents  per  100  amperes,  with  the  same  rebate,  and  this 
rate  still  prevails. 

The  reduced  rates  produced  an   increased  demand  for 


poration  by  the  Royal  Electric   Company,   o(  Montreal, 
and  has  given  good   satisfaction. 

The  following  figures  will  show  how  the    revenue  has 
increased  annually  since  the  inauguration  of  the  system  : 

1891 $10,520.67 

1892  i8,>ji.i5 

■  893 22,167.39 

1S94 2I..SS.S-O.S 

In  1897  returns  were  highly  satisfactory.     The  revenue 

from  private  lighting 
amounted  to  $i9,()42.73, 
and  street  lighting,  with 
a  rate  of  35  cents  per 
lamp  per  night,  produced 
$11,1  14.  jj,  or  a  total  of 
830,756.98,  against  re- 
ceipts of  $27,535.40  in 
1896.  The  expenditure 
in  1896  was  $21,327.61, 
and  in  1897  $21,388.22. 
Thus  with  an  increased 
expenditure  of  only 
$60.61  an  increased 
revenue  of  over  $3,000 
was  produced.  Let  us 
now  deduct  the  total  ex- 
penditure from  the  total 
receipts,  and  a  profit  of 
$9,374.76  remains.  De- 
duct this  profit  from  the 
charge  for  street  light- 
ing, and  it  will  be  found 
that  street  lighting  in 
1S97  cost  only  $1,739.49, 
or  about  five  cents  a  night 
for  each  2000  c.  p.  lamp. 
.Another  year  of  this  pro- 
gress, and  not  only  will 
New  Westminster  be 
getting  street  lighting 
free,  but  there  will  be 
something    over    to    go    into    the    general    revenue. 

The  1897  expenditures  were  made  up  as  follows  : 
Interest,  5  per  cent,  on  $116,000;  clerk,  12  months  at 
$35,  $420;  electrician,  12  months  at  $125,  $1,500; 
engineer,  12  months  at  $80,  $960;  assistant  engineer, 
12  months  at  $65,  $780;   dynamo  tender,   12   months  at 


Mr.   p.  T.  Bowi.kr, 

C.iiy  Klectrician,   New  Westminster,  li.  C. 

light,  and  in  1893  the  council  was  again  compelled  to 
reinforce  the  plant  by  adding  another  1500  light  machine 
and  a  150  h.  p.  Ideal  engine.  Since  then  no  additions 
have  been  made,  although  the  still  increasing  demand 
will  speedily  compel  a  further  extension  of  the  system. 
The  cost  of  the  system  as  it  now  stands  is  $1 16,441.62. 
All  the  electrical  apparatus    was  supplied  to    the  cor- 
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$62.50,  $750;  two  firemen,  12  months  at  .$57.50  each, 
$1,380;  two  trimmers,  ditto,  $1,380;  one  cleaner, 
ditto,  $690  ;  one  wireman,  ditto,  $690  ;  one  wireman, 
12  months  at  $40,  $480  ;  fuel,  12  months,  $2,700  ;  car- 
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bons,  $500  ;  oil  and  waste,  $300  ;  repairs  and  new- 
plant,  $1,000;  miscellaneous,  $2,058.22.  The  fuel  used 
is  mill  slabs  and  sawdust  delivered  in  the  boiler  room 
by  the  Royal  City  mills  at  the  cost  above  noted. 

His  Worship  Mayor  Ovens,  in  his  inaugural  address 
to  the  city  council  on  January  3rd,  1896,  very  accurately 
stated  the  present  position  of  the  electric  lighting 
problem  in  New  Westminster  in  the  following  words  : 
"The  rapid  growth  of  our  electric  light  business  now 
brings  us  face  to  face  with  the  necessity  of  either  in- 
creasing the  present  plant  or  refusing  new  business.  It 
would  be  most  undesirable  to  check  the  growth  of  an 
enterprise  which  in  a  year  or  two  promises  to  pay  a 
handsome  profit  after  giving  us  our  street  lighting  free 
of  cost.  There  are  two  ways  out  of  the  difficulty.  The 
first  is  to  add  to  the  present  plant  ;  the  second  is  to 
make  use  of  some  convenient  water  power  and  bring  the 
current  to  the  city  by  cable.  By  adopting  the  latter 
plan,  the  cost  of  maintenance  would  be  reduced  by  one- 
half,  and  as  we  would  then  have  an  uninterrupted  service 
day  and  night,  the  revenue  could  be  largely  increased 
by  supplying  motive  power  to  factories,  elevators,  etc." 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note. — Secretaries  of  Associations   are   requested   to   forward   matter  for  publi- 
cation in  this  Department  not  later  than  the  28th  of  each  month. 

TORONTO  NO.    I. 

."Xt  the  open  meeting,  Feb.  15th,  Bro.  Wickens 
continued  his  talk  on  the  steam  engine  indicator,  and  at 
the  close  was  tendered  a  hearty  vote  of  thanks. 

At  the  regular  meeting  the  Legislative  Committee 
reported  that  all  the  members  of  the  Dominion  govern- 
ment resident  in  Toronto  had  been  written  to  asking 
their  support  for  the  Engineers'  License  Law  and  Boiler 
Inspection  Act,  which  is  to  come  up  at  the  present 
session,  and  a  number  of  them  have  promised  their 
support.  The  regular  open  meeting  will  be  held  Tues- 
day evening  the  8th.  Mr.  St.  John  has  kindly  con- 
sented to  give  a  talk  on  the  strength  of  boilers.  The 
president  requests  a  large  attendance  and  invites  all 
engineers  to  be  present. 

KINGSTON    NO.    10. 

A  special  meeting  of  Kingston  No.  10  was  held  in 
Congress  hall,  on  January  26th,  i8g8.  It  was  called 
for  the  purpose  of  visiting  the  members  of  parliament, 
Mr.  B.  M.  Britton  for  the  city,  and  Mr.  David  Rogers 
for  the  county,  re  legislation.  The  following  members 
of  the  association  were  present:  President  Simmons, 
vice-president  Asselstine,  past-president  Donnelly,  Bros. 
Hoppins,  Blomely,  Woodrow,  Davis,  Tandvin,  Linton, 
Strong,  Gascoyne,  Selby,  Derry,  Bajus,  Turnbull,  sr., 
Tait  and  Orr.  We  also  had  with  us  certificated  mem- 
bers of  the  Ontario  Association,  viz.,  David  Leslie,  R. 
McArdle,  James  Ross  and  George  Hazlett,  of  Winnipeg 
branch.  The  members  proceeded  to  Mr.  B.  M.  Brit- 
ton's  office,  where  they  were  received  and  made  wel- 
come. L'pon  the  arrival  of  Mr.  David  Rogers  the  busi- 
ness was  then  proceeded  with  by  President  Simmons 
presenting  an  address,  together  with  a  copy  of  the  act, 
to  Mr.  Britton,  after  which  Bro.  H.  Hoppins,  in  a  few 
well  chosen  remarks,  presented  a  copy  of  the  address 
and  the  act  to  Mr.  David  Rogers.  Both  gentlemen 
made  a  very  courteous  reply.  After  a  few  questions 
were  asked  and  answered  regarding  the  working  of  the 
association,  Mr.  Britton  said  he  would  support  the  bill, 
and  that  he  would  also  give  any  assistance  he  could  to 
make  it  a  success.  Mr.  Rogers  said  that  he  could  see 
no  objectionable  feature  in  the  bill,  but  he  would  not 
pledge  himself  until  he  made  further  enquiries.  At  a 
regular  meeting  held  on  the  3rd  of  February  a  resolu- 
tion was  passed  that  a  hearty  vote  of  thanks  be  tendered 
to  Mr.  B.  M.  Britton  and  Mr.  David  Rogers  for  the 
kind  reception  they  gave  the  deputation  of  engineers, 
and  also  that  a  copy  of  the  minutes  of  the  special  meet- 
ing be  sent  to  the  Electrical  News  for  publication. 

John  L.   Orr,  Secretary. 


ENGINEERS'  EXAMINATION  QUESTIONS. 

As  most  engineers  are  desirous  of  qualifying  for  a 
first-class  certificate,  it  is  the  intention  to  publish  in 
this  journal  from  time  to  time,  explanatory  answers  to 
the  questions  that  have  been  asked  on  recent  examina- 
tion papers  by  the  Ontario  .Association  of  Stationary 
Engineers,  Montreal  City  Inspector  and  other  associa- 
tions by  whom  a  standard  of  qualification  is  required.  It 
is  hoped  by  this  means  to  assist  engineers  in  fitting 
themselves  for  examination.  Herewith  is  given  an 
answer  to  the  first  question  asked  on  the  examination 
paper  of  the  city  of  Montreal  : 

Question  i.  What  is  the  hig-hest  safe  working:  pressure  of  a 
common  horizontal  tubular  boiler,  made  of  J4"  steel,  with  an 
ultimate  tensile  strength  of  60,000  pounds  per  square  inch  of  sec- 
tion. F"actor  of  safety,  5  ;  double  rivetted.  Length,  14  feet, 
diameter,  66  inches,  and  76  three  inch  tubes  ? 

.Answer  :  The  strength  of  a  boiler  is  the  strength  of  its  weakest 
part,  which  is  evidently  on  the  lines  of  rivet  holes,  where  a 
certain  amount  of  the  entire  plate  has  been  reinoved  b\'  the  punch 
or  drill.  Many  eminent  engineers,  such  as  Fairbairn,  Kirkaldy 
and  Elder,  have  experimentally  investigated  this  subject,  and  the 
mean  results  arrived  at  on  boilers  as  usually  made,  were  that 
with  a  double  rivetted  joint  the  loss  of  strength  mainly  due  to  the 
rivet  holes,  is  30  per  cent,  of  the  entire  sheet,  and  with  single 
rivetting  44  per  cent.  This  increased  loss  of  strength  with  single 
rivetting  is  due  to  a  distorting  leverage,  caused  by  the  tendency 
of  internal  pressure  to  bring  the  centre  of  the  plates  inline.  In 
double  rivetting  this  effect  is  greatly  resisted  by  the  increased  lap 
of  the  joint.  The  above  results,  put  in  a  better  form  for  practical 
use,  are,  that  the  strength  of  a  double  rivetted  boiler  is  70  per 
cent,  of  the  solid  sheet,  and  if  single  rivetted  56  per  cent. 

In  the  question  the  factor  of  safety  is  5.  This  means  that  the 
greatest  tensile  stress  that  the  material  of  the  boiler  is  to  be  sub- 
jected to  when  at  work  is  one-fifth  of  the  ultimate  or  breaking 
stress.  This  amounts  to  12,000  pounds  per  square  inch  of  section 
of  the  plate,  of  which,  owing  to  the  joints,  70  per  cent,  in  double 
rivetting  is  the  highest  permitted,  and  56  per  cent,  in  single  rivet- 
ting. Now,  70  per  cent,  or  seven-tenths  of  12,000  is  8,400,  which 
is  the  greatest  tension  in  pounds  per  square  inch  of  plate  section 
that  is  permitted. 

The  sectional  area  of  'i-inch  plates  per  lineal  inch  is  one-half 
of  a  square  inch.  At  a  tension  rate  of  8,400  pounds  per  square 
inch,  the  equivalent  rate  per  lineal  inch  of  plate  is  4,200,  and  this 
is  the  highest  tension  allowed.  Leaving  algebra  and  integration 
in  the  books,  it  can  be  practically  proved  that  in  a  circular  boiler 
shell  the  tension  per  inch  in  pounds  on  a  longitudinal  line,  or  a 
line  parallel  to  the  centre  line  of  the  boiler,  is  equal  to  the  pressure 
per  square  inch  multiplied  by  the  half  diameter  of  the  shell  in 
inches,  and  also  that  the  tension  on  a  ring  line  is  exactly  one-half 
of  that,  provided  the  head  sheets  are  entire.  But,  by  subtracting 
the  surface  removed  for  the  insertion  of  flues  or  tubes,  the  pro- 
portion becomes  still  less.  It  is  for  this  reason  that  in  calcula- 
tions on  the  strength  ot  circular  shells  no  attention  is  paid  to  ring 
lines.  The  question  now  takes  this  form  :  What  number  multi- 
plied b\'  33  gives  a  product  of  4,200  ?  Dividing  4,200  by  ;^2,  the 
quotient  is  127.27,  which  is  the  answer  to  the  question  in    pounds. 

Irrespective  of  the  thickness  of  plate  or  the  diameter  of  boiler, 
in  calculating  the  safe  working  pressure  of  double  rivetted  boilers, 
with  plates  of  60,000  pounds  tetisile  strength,  the  number  8,400  is, 
during  the  process,  always  arrived  at,  and  hence  may  be  used  as 
a  constant.  The  following  table  goes  a  step  further,  the  constants 
being  cin  the  same  basis,  but  in  proportion  lo  the  thickness  of 
plate,  and  all  that  is  required  to  answer  such  questions  is  to  divide 
the  constant  opposite  the  thickness  of  plate  by  the  half  diameter 
of  the  boiler  in  inches  : 

Constant  for  j,^"  sheets 2100 

'/  "A"        ".     -(>'5 

II  II    Yi"        II      3'50 

"  "    ^\,       "     3675 

II  II    1/2"       II     4200 

"A"  II  4725 

"  H"  "  s^.so 

"  H"  "  6300 

II  W  I.  6825 

"  ''A'',     ■ 73.S0 

./        "     I "     /■    8400 

Examples  :  What  is  the  highest  safe  woiklng  pressure  of  a 
boiler  of  the  above  description,  42  inches  diameter  and  plates  ^" 
thick?     Constant  2100,   divided  by  21,  gives  too  pounds. 

What  is  the  highest  safe  working  pressure  of  a  boiler  of  the 
same  description,  72  inches  diameter  and  plates  ^4"  thick  ?  Con- 
stant 6300  divided  by  36,  gives  175  pounds. 

If  these  boilers  had  been  single  rivetted  the  base  constant  would 
be  6720  instead  of  8,400,  and  in  the  first  example  the  highest 
allowed  pressure  would  be  80,  and  in  the  second  140. 


A  valuable  addition  to  engineering  literature  is  the  Engineers' 
Manual,  compiled  and  issued  by  Toronto  branch  No.  i  of  the 
Canadian  Associ.ition  of  Stationary  Engineers.  The  book  bears 
evidence  of  being  carefully  prepared,  and  the  many  tables  and 
other  valuable  data  contained  therein  has  apparently  been  selected 
with  a  view  of  furnishing  to  Canadian  engineers  a  work  that  would 
be  of  every-day  service.  A  special  feature  is  the  electrical  depart- 
ment. 
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THE  INDICATOR.- 

UV  A.  M.  WICKKAS. 

(No.  3.J 
Many  of  you  will  remember  thai  in  our  first  "  Indicator"  talk, 
we  examined  the  instrument  and  attempted  to  show  how  it  was 
constructed,  what  were  the  particular  functions  of  its  dilVerent 
parts,  and  the  necessity  of  keeping  all  in  perlect  order.  Our 
second  talk  took  the  form  of  applying  our  indicator  to  an  engine, 
with  piston  and  valves  light  and  valves  correctly  set,  and  I  have 
no  doubt  but  that  some  of  you  will  remember  the  appearance  of 
the  diagram  we  made.  Kor  this  evening  we  will  lake  up  the 
reading  of  the  diagrams,  and  llie  application  of  the  hyperbolic 
curve  to  them — what  is  known  as  Boyle's  law,  or  the  law  of  the 
e.xpansion  of  gases. 

In  this  the  pressure  of  a  gas  at  a  constant  temperature  varies 
inversely  as  the  space  il  occupies,  or  in  other  words,  double  the 
volume,  and  you  rei'uce  the  pressure  one-half.  This  action  is 
plotted  out  upon  the  diagram  in  the  shape  of  a  curve,  and  wheio 
everything  is  correct  tlie  steam  expansion  curve  should  follow 
very  nearly  to  the  theoretical  one.  This  can  only  be  attained 
when  the  engine  and  valves  are  in  perfect  order  ;  and  the  steam 
should  not  contain  more  than  j  per  cent,  of  moisture.  It  is  not 
possible  to  read  a  diagram  correctly  without  applying  this  curve 
to  il  ;  even  if  you  know  from  the  .tppearance  of  iho  diagram  that 
something  is  wrong,  you  cannot  tell  how  bad  il  is  without  apply- 
ing this  curve.  One  of  the  greatest  troubles  in  applying  the  curve 
is  that  we  do  not  know  the  volume  of  our  clearances  in  our 
cylinders,  for  to  be  really  correct  it  is  necessary  to  know  the 
ainounl  of  clearance  ;  for  instance,  if  we  apply  the  curve  regard- 
less of  clearance  it  would  start  from  the  wrong  place  and  finish 
the  same,  and  if  the  clearance  was  4  per  cent,  of  the  piston  dis- 
placement, our  curve  would  be  that  much  out  of  place,  which 
would  lead  us  to  a  wrong  conclusion.  If  we  intend  lo  figure 
the  water  consumptie>n  as  accounted  for  by  the  indicator,  it  is 
absolutely  necessary  to  take  the  clearance  into  the  problem. 

There  are  several  ways  in  which  the  curve  may  pe  put  upon  the 
diagram,  one  by  figuring  the  pressure  for  the  different  volumes, 
and  another  by  geometrical  means.  I  will  apply  both  means  to 
the  same  card,  and  we  will  see  how  they  come  out.  In  all  calcu- 
lations and  measurements  in  connection  with  the  expansion  of 
steam,  it  is  necessary  to  work  from  a  line  of  perfect  vacuum  ;  this 
line  you  can  put  uiHin  any  card  by  measuring  below  ihe  atmos- 
pheric line  with  a  scale  of  the  spring  used  to  take  the  diagrain, 
15  lbs.,  then  from  this  line  we  measure  or  figure. 
Take  diagram  No.  i  upon  the  board  ;    the   cut-ofF  occurred  at 
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if  we  measure  the  steam  just  l>cl>'i>'  ilu-  ish.iusl    \.ilve  opens,   we 
will  h.ive  the  amount  of  w, Her  used. 

We  will  take  di.igram  No.  2,  and  add  the  clearance  space  lo 
the  di.'igram.  This  clearance  we  add  to  Ihe  volume  of  the 
cylinder  up  to  the  point  we  h.ive  picked  upon  for  our  me.isure- 
nient  (one  clearance  only).  Multiply  the  volume  of  cylimler  up  lo 
point  lo  be  measured  by  the  pi*essure  at  that  point,  measured 
Irom  the  line  of  perfect  vacuum.     The    weight    of  a    cubic  foot  of 


Diagram  2. 

steam  of  any  pressure  can  be  obtained  from  any  of  the  hand 
books  having  such  a  table.  This  diagram  was  taken  from  a  Cor- 
liss engine,  cylinder  16x30,  running  IJ5  revolutions  per  minute. 
The  area  of  this  piston  is  19S.6  square  inches.  The 
clearance  is  four  per  cent.,  and  amounts  to  248  cub.  inches. 
We  will  fix  the  point  A  to  be  measured,  as  it  is  just  before  the 
exhaust  valve  opens,  and  it  is  .9  of  the  stroke,  or  27  inches.  The 
volume  of  sleam  up  to  this  point  is 

198.6  X  27  +  24s  ,^       ,     , 

{■ 22  =  3.2^66  cub.  ft. 

1728 

The  pressure  at  A  is  eqtial  to  13.5  lbs.  and  the  weight  of  a  cubic 
foot  of  ste.am  at  that  pressure  .035  of  a  pound,  so  we  have  3.2466 
X  .035  =  . 1 1363  of  a  lb.  This  is  the  weight  of  the  steam  used 
each  time  the  cylinder  is  filled.  From  this  is  lo  be  deducted  the 
amount  of  steam  s.'ived  by  compression  in  closing  the  v.alve  be- 
fore the  stroke  is  finished.  We  will  lake  a  point  on  the  diagram 
say  at  B  ;  this  point  is  such  that  we  know  the  exhaust  valve  has 
closed,  and  we  find  that  il  represents  about  1.28  in.  on  the  return 
stroke — this  is  about  three-eighths  of  an  inch  and  is  bearing  the 
same  proportion  to  .gas  1.28  is  to  30  inches,  the  length  of  the  stroke. 
We  then  have  198.6X  1.28  +  248 
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.29  of  a  cub.  ft. 


Diagram  i. 

one-ninth  of  the  stroke.  The  spring  used  to  take  this  diagram 
was  a  16,  so  that  each  sixteenth  of  an  inch  represents  1  lb.  ;  now, 
fifteen-sixteenths  of  an  inch  below  the  atmospheric  line,  marked  A, 
we  draw  another  line  parallel  to  it  ;  this  is  the  line  of  perfect 
vacuum,  and  all  our  work  must  be  done  from  it.  We  now  apply 
the  scale,  and  measure  from  it  to  the  top  of  the  diagram,  and 
find  we  have  6'4" — this  represents  just  100  lbs.  pressure.  We  had 
this  pressure  when  the  steam  valve  closed  at  one-ninth  of  the 
stroke;  then  at  two-ninths  of  the  stroke  we  would  have  50  lbs., 
at  three-ninths  33.3  lbs.,  at  four-ninths  25  lbs.,  at  five-ninths  20 
lbs.,  at  six-ninths  16.6  lbs.,  at  seven-ninths  14.4  lbs.,  at  eight- 
ninths  12.5  lbs.,  and  at  the  finish  of  the  stroke  1  1  lbs.  pressure. 
Now,  if  we  measure  up  from  the  line  of  perfect  vacuum  each  of 
these  heights  with  our  scale,  and  draw  a  line  for  each,  the  curve 
will  just  touch  Ihe  end  of  each  ordinate.  If  we  want  lo  put  the 
curve  on  graphically,  erect  a  line  to  represent  the  clearance,  put 
the  line  of  perfect  vacuum  on  same  as  before,  assume  some  point 
where  the  two  lines  are  to  coincide,  (say  at  C,  the  point  ofcut-off), 
draw  a  line  at  right  angles  to  the  vacuum  line  that  cuts  this  point, 
then  divide  the  card  up  into  any  number  of  spaces,  making  them 
closer  together  at  point  of  cut-off.  Now,  from  the  intersection  of 
the  lines  H  and  V  at  O,  lay  your  straight  edge  to  point  I,  and 
mark  upon  the  line  C  where  it  crosses  ;  do  the  same  at  each  of 
the  other  points,  then  draw  lines  from  each  of  these  points  at 
right  angles  to  the  line  H,  and  where  they  meet  the  ordinates  is 
the  place  to  locate  the  curve  (do  this  in  two  colors).  You  will 
therefore  see  that  the  expansion  curve  follows  almost  the  same 
points  by  either  method. 

We  can  also  figure  from  the  diagram  the  amount  of  water  used 
per  h.p.,  or  we  can  measure  the  steam  at  any  point  in  the  stroke, 
and  from  that  compute  the  amount  of  water  used  (not  all).     Now, 

'  Paper  read  before  Toronto  Association  C.A.S.E.,  February-  8th,  1898.  (For 
second  paper  see  Electrical  News  for  December,  1897.) 


The  pressure  at  this  point  is  just  20  lbs.  and  the  weight  of  a  cub. 
ft.  of  steam  at  that  pressure  is  .0511  of  a  lb.  ;  this  multiplied  by 
.29  gives  us  .01482  of  a  lb.  The  weight  of  sleam  accounted  for 
per  stroke  is  .1  1363  -  .01482  =  .09881  of  a  lb.,  and  the  quanlily  per 
hour  is  .09881  X  250  strokes  x  60  min.  =  1482. 15.  Now,  how  much 
water  per  h.p.  is  this  ?  The  constant  for  this  engine  will  be 
iq8.6  x62S  ft. 

-^ ^ =  3-76 

33,000 

The  M.E.P.  upon  the  card  is  13.65,  hence    we  have  13.65  x  3.76  = 

51.32  h.p.,  and  the  water  per  h.p.  per  hour  will  be 

2482.15  lb.  water^^gg  lb.  water. 

51.32  h.p. 

We  will  now  compute  another  diagram    from  the  same  engine. 

No.  3.     We  use  the  same    constants.     The   pressure   at  .9  of  the 

stroke  is  26.7  lbs.,  and  the  weight  per   cubic  foot  is  .067  of  a  lb., 
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Diagram  3. 

then  3. 2466  X  .067  =  .2 175  of  a  lb.  The  steam  saved  measured 
same  as  before,  20.2  lbs.,  the  weight  is  .0513  of  a  lb.  Now  .29  x 
.0513  =  . 0149,  and  2175  -  .0149  =  . 2026  of  alb.  per  stroke.  Then 
.2026  X  250  X  60  =  3040.2  lbs.  ol^  water  per  hour-  Our  M.E.  P.  in  this 
case  is  38.07  ;  this  multiplied  by  3.76=  143.143  h.p.,  then  3040.24- 
143.143  =  21.24  lbs.  water  per  hour  per  h.p.,  or  a  gain  of  as  4  is  to  3. 

By  this  you  will  see  that  the  later  cut-off  is  very  much  cheaper 
than  the  earlier  one  ;  and  it  is  safe  to  say  that  all  engines  are 
wasteful  at  early  cut-off,  or  light  loads,  and  that  every  cylinder 
gives  us  the  best  economy  when  the  load  is  reasonably  heavy  and 
the  cul-olT  occurring  at  about  one-third  of  the  stroke. 

[The  diagrams  used  were  taken  in  actual  practice,  and  for  the  purpose  of  the  lecture 
were  enlarged  lo  double  their  original  size-  As  they  appear  herewith  they  are  abjut 
one-half  the  original  scale.— The  Editor.) 
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KINGSLEY  WATER  TUBE  BOILERS. 

The  Kingsley  patent  water  lube  boilers,  herewith  illustrated, 
are  constructed  with  two  shells,  an  outer  and  an  inner.  The 
outer  shell  has  vertical  parallel  sides  and  semi-circular  top  and 
bottom.  The  inner  shell  is  fixed  parallel  to  (he  sides  and  bottom 
of  the  outer  shell  by  means  of  two  flanged  heads  and  numerous 
stay-bolts,  leaving  a  uniform  space  about  four  inches  wide  be- 
tween the  two  shells,  extending-  the  full  length  of  the  boiler.  The 
crown  sheet  is  horizontal,  and  extends  continuously  the  full  length 
of  the  boiler.  It  is  flanged  down  three  inches  along  each  side  for 
its  entire  length,  and  t'orms  the  top  of  the  inner  shell  by  being 
riveted  to  it  along  each  side. 

The  lubes  are  threaded  at  their  upper  ends  with  standard  pipe 
threads,  and  are  screwed  into  the  crown  sheet.  The  bottom  ends 
of  the  tubes  are  plugged  with  '+  ii.ch  iron  and  are  then  welded 
solid.  The  tubes  are  made  of  standard  2  inch  iron  lap-welded 
pipe.  They  are  short  enough  in  the  fire-box  to  leave  an  ample 
combustion  chamber,  and  are  longer  behind  the  bridge  wall. 
Any  tube  can  be  readily  screwed  in  or  out  of  the  crown  sheet 
without  touching  any  other  tubes. 

The  crown  sheet  is  strongly  stayed  by  stay-bolts  screwed 
simultaneously,  at  various  angles,  into  the  semi-cylindrical  top  of 
the  outer  shell  and  into  the  crown  sheet.  These  stay-bolts  and 
those  connecting  the  two  shells  are  headed  on  each  end.  The 
parts  of  the  two  flanged  heads  forming  the  ends  of  tlie  steam 
chamber  are  likewise  stayed  by  rods  screwed  simultaneously  into 
each,  these  rods    being  headed    at  each    end  or   fitted  with    nuts. 


or  sediment,  but,  on  the  contrary,  we  think  they  are  brighter 
than  new."  Hundreds  of  tubes  have  been  screwed  out  and  ex- 
amined for  sediment,  in  various  parts  of  boilers  which  have  been 
running  for  different  periods,  and  have  been  found  perfecilj- 
clean  ;  in  fact,  any  scale  formed  in  manufacturing  the  tubes 
appears  to  be  loosened  and  removed  by  the  ebullition  and  rapid 
currents  when  the  boiler  is  under  steam.  After  such  investiga- 
tions there  can  be  no  reasonable  doubt  on  this  point.  The  reason 
for  this  exceptional  cleanliness  of  the  tubes  is  clear  when  we  con- 
sider the  construction  of  the  boiler.  The  feed  water,  entering  at 
the  front  of  the  boiler,  between  the  shells,  below  the  level  of  the 
grate-bars,  in  passing  up  becomes  intensely  heated  before  reach- 
ing the  crown-sheet.  It  is  well  known  that  water,  heated  to  a 
few  degrees  above  the  boiling  point,  parts  with  most  of  its  im- 
purities, as  mud  and  carbonates  of  lime  ;  and  at  a  temperature  of 
about  300  degrees  Fahrenheit,  equal  to  52  lbs.  steam  pressure,  it 
can  no  longer  retain  in  solution  the  sulphates  of  lime,  magnesia, 
etc.,  which  form  the  much-dreaded  scale  in  boilers.  In  this 
boiler  these  impurities,  being  separated  by  the  intense  heat,  pre- 
cipitate into  the  space  between  the  cells,  at  the  bottom  of  the 
boiler,  where  the  heat  is  not  sufficient  to  bake  them  into  scale, 
and  whence  they  can  be  washed  out  occasionally  through  the 
hand  holes.  This  boiler  is,  therefore,  by  its  construction,  a  per- 
fect feed-water  purifier,  and  no  sediment  or  scale  can  gather  in 
the  drop  tubes,  because  only  pm  ified  water  reaches  the  crown- 
sheet  from  which  the  tubes  are  supplied. 

The  boiler,  being  internally  fired,  has   the  fire-box  entirely  sur- 
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The  water  is  contained  in  the  tubes  and  in  the  space  between 
the  shells,  and  extends  up  a  few  inches  over  the  crown  sheet. 
As  this  water  service  extends  unbroken  for  the  full  length  and 
width  of  the  boiler,  no  rapid  fluctuations  of  water  level  can  take 
place,  although  the  boiler  is  a  very  rapid  steamer.  It  is  possible 
to  supply  any  capacity  of  water  or  steam  space  by  extending  the 
outer  shell  upward  above  the  level  of  the  crown  sheet  to  any  de- 
sired height.  It  is  sometimes  desirable  to  thus  increase  the 
steam  space  where  large  volumes  of  steam  are  required  at  one 
time,  which  occurs  in  various  industries. 

Regarding  the  construction  and  efficiency  of  this  boiler  the 
manufacturers  say  :  No  steam  drum  is  used  on  these  boilers.  This 
is  claimed  to  be  an  advantage  over  most  water  tube  boilers,  as 
well  as  manv  other  types,  as  a  steam  drum  elevated  far  above  and 
away  from  the  hottest  fire  can  of  itself  act  only  as  a  condenser,  as 
it  is  the  tendency  of  steam  to  cool  and  condense  immediateh'  on 
leaving  the  direct  action  of  the  fire.  In  the  Kingsley  boiler  the 
tubes,  being  vertical  and  short,  liberate  steam  very  freely,  and 
without  friction  or  impediment,  which  in  all  water  tube  boilers  with 
inclined  tubes  causes  a  large  percentage  of  water  to  be  carried  up 
with  the  steam.  This  is  also  one  reason  why  this  boiler  produces 
dry  steam  even  under  the  heaviest  forcing. 

By  those  who  have  not  investigated,  an  argument  may  be  ad- 
vanced regarding  the  deposit  of  sediment  in  the  tubes.  This,  the 
manufacturers  claim,  can  conclusively  be  answered  by  referring 
to  boilers  which  have  been  in  use  for  upwards  of  *en  years.  One 
of  these,  in  Chicago,  being  fed  on  the  dirtiest  of  feed  waters,  has 
been  in  use  for  nine  years.  The  users,  a  short  time  ago,  wrote  : 
"  We  have  never  had  any  trouble  with  the  tubes  filling  with  scale 


rounded  with  a  water-jacket.  The  incandescent  gases  from  the 
fuel,  passing  up  among  the  short  tubes  in  the  fire-box,  are  drawn 
backward  among  the  long  lubes  to  the  end  of  the  boiler,  whence 
they  divide  and  return,  half  on  each  side,  between  the  outer  shell 
and  the  brick  casing  towards  the  front  of  the  boiler. 
From  this  point  the  now  nearly  exhausted  gases  can 
either  be  carried  by  means  of  a  saddle  over  the  front 
of  the  boiler  direct  to  the  chimney,  or  they  can  pass  down 
into  a  flue  under  the  boiler  along  to  its  back  end,  and  thence  to 
the  chimney.  There  is  no  appreciable  difference  in  economy  of 
evaporation  between  these  two  methods  of  circulation  of  the 
gases.  The  tubes  are  "staggered"  in  the  crown  sheet  and  are 
spaced  at  such  distances  that  the  gases  which  pass  zig-zag  and 
strike  each  tube  at  right  angles,  while  being  confined  on  all  four 
sides  by  the  water-jacketed  shell  of  the  boiler,  lose  nearly  all  their 
available  heat  before  they  are  returned  on  the  sides.  For  this 
reason  this  boiler  can  be  operated  also  as  a  locomotive  boiler. 
The  gases  are  passed  out  of  the  chimney  only  sufficiently  hot  to 
ensure  a  good  draft. 

This  boiler  requires  the  same  size  of  chimney  as  any  other 
type  of  boiler.  For  hot  water  heating  tor  buildings  there  is  no 
change  in  the  construction  of  the  boiler,  the  steam  space  being 
simply  filled  to  the  top  with  water.  The  fuel  economy  is  the 
same  as  for  steam  purposes.  The  circulation  of  the  water  is  the 
most  direct  tjiat  can  be  desired,  as  there  is  a  continual  uninter- 
rupted rise  from  bottom  to  top  of  the  boiler. 

For  marine  purposes  there  is  no  change  in  the  essential  design 
of  the  boiler,  the  difference  being  in  details  and  setting,  as  the 
brick    casing  could   not   be  used.     It  has  been  installed  for   the 
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higfhest  pressures,  and  is  as  easily  cleaned  and  as  durable  as  any 
boiler  made. 

The  economy  of  installation  is  apparent  when  we  note  that 
this  boiler  occupies  one-third  less  ground  area  than  the  other  ordi- 
nary types  of  horizontal  water  tube  boilers  or  the  return  tubular 
boilers,  and  less  than  one-half  their  cubic  contents.  It  requires 
only  b';  feet  in  heijfht.      The    brick    casinjj    is    used    only   for  the 


from  its  construction.     The   advertisement    of  this    boiler  will  bo 
found  on  another  p.i^e. 


TRADE  NOTES. 
The  Montreal  Electric  Co.  Ii.ivc  roccnily  removed  to  more  com 
modious  promises  at  No.   i,Si),S  Notre  n.uno  sir 
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return  jjases,  and  hence  never  requites  renewing.  .As  there  is  no 
fire-brick  furnace  to  renew  periodically,  the  rep.iirs  are  reduced 
to  an  absolute  minimum. 

It  is  not  necessary  to  refer  to   the  [exceptionally   high  evapora- 
tive economy  of  this  boiler,    as   this    could    be    readily    predicted 


The  Richmond  County  Electric  Co.  has  purchased  a  60  k.w.  S. 

K.C.  two-phase  generator  from  the  Royal  Electric  Co. 

The  Huckingham  Reduction  Company,  of   Buckingham,   Que., 

is    installing    a    200    k.  w.    power    generator.      The    order    was 

given  to  the  Royal  Electric  Co. 

The  Ossekeag  Stamping  Co.,  of  Hampton, 
X.  B.,  has  purchased  from  the  Royal  Electric 
Co.  a  20o-light  incindescent  plant  for  lighting 
their  works. 

W.  B.  D.ivey  will  inunediately  commence 
operations  for  the  lighting  of  Grand  Forks, 
B.C.  The  order  for  the  electrical  machinery 
complete,  including  a  1,500-light  alternator, 
has  been  given  to  the  Royal  Electric  Co. 

The  T.  &  H.  Electric  Co.,  successors  to 
Kay  Electrical  Mfg.  Co.,  report  recent  sales 
of  electric  n^otors  from  i  to  15  h.p.  to  the 
following  firms  :  Norton  Mfg.  Co.,  Max 
Bernstein,  Leitch  &  Turnbull,  Bain  &  Sache, 
Electric  Light  &  Power  Co.,  G.  H.  Meakins, 
Domestic  Specially  Co.,  Tolton  &  McKay, 
City  Brass  Foundry,  Hand  &  Teale,  Post- 
Office,  Geo.  D.  Membery  ;  also  a  20-light 
dynamo  to  Bain  &  Colville,  a  400  gal.  plater 
to  the  Ontario  Plating  Works,  and  a  150  gal. 
plater  to  D.  Moore  &  Co.,  Limited. 

A  very  satisfactory  statement  is  presented 
by  the  annual  report  of  the  Canadian  General 
IClectric  Company  for  the  year  1897.  It  shows 
the  company  to  be  practically  free  from  debt, 
and  to  have  assets  of  $1,278,258.47.  Divi- 
dends at  the  rate  of  six  per  cent,  per  annum 
were  paid  30th  June  and  31st  December,  and 
the  sum  of  $40,000  was  carried  forward  to 
reserve  fund.  The  volume  of  business  during 
the  year  was  exceptionally  large,  while  the 
value  of  overholding  contracts  in  process  of 
completion  is  more  than  §100,000  greater  than 
at  the  close  of  the  previous  year. 

The  Packard  Electric  Co.,  of  St.  Catharines, 
have  established  a  club  house  and  recreation 
grounds  for  the  use  of  their  employees.  The 
club  house  consists  of  two  rooms  finished  in 
natura'  wood  oiled,  and  with  a  large  old- 
fashioned  fire  place.  The  grounds  are  exten- 
sive, and  have  a  rink  for  winter  sport,  and  a 
field  for  lacrosse,  etc.,  for  summer  sports,  al.so 
provisions  for  bathing.  Mr.  E.  E.  Cary, 
manager  of  the  company,  was  elected  Hon. 
President  ;  Mr.  Bingay,  president  ;  Frank 
-Adams,  vice-president,  with  a  complete  staff 
of  officers.  Suitable  by-laws  were  adopted. 
It  is  gratifying  to  record  this  evidence  of 
friendly  relationship  between  employers  and 
employees. 


Fro.nt  E.nd  View  ot   N.VKtD  (Ki.ngslev)  Boiler  Re.vdv  for  Water  Test. 


The  contract  for  street  lighting  in  the 
town  of  Lindsay,  Ont.,  expires  on  May  ist 
next,  and  a  resolution  has  been  passed  in 
the  Council  authorizing  the  Fire  and  Light 
Committee  to  obtain  particulars  as  to  the  cost 
of  an  electric  light  plant  to  be  operated  b"' 
the  town. 
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POWER  AND  TRASMISSION  KINKS. 

In  order  to  get  the  most  out  ot"  any  power  trans- 
mission, the  belting  and  all  mechanical  parts  must  be 
run  to  best  advantage.  If  belted  with  a  loosely  laced 
belt  like  that  shown  in  Fig.  i,  the  system  will  not 
run  well,  as  the  splice,  being  open,  will  slip  upon  the 
pulleys.  The  samples  given  in  Figs.  2  and  3  show-  the 
plan  of  procedure  which  may  be  followed  by  the  crosses 
on  the  back  which  are  represented  by  the  dotted  lines. 
By  thus  making  good,  substantial  unions  that  draw  the 
butts  of  the  belt  together  evenly  and  securely,  less 
trouble  will  be  had  regarding  the  driving  mechanism. 

Do  not  run  the  belt  too  tight,  as  it  will  strain  the 
bearings,  cause  friction,  and  consequently  there  will 
be  loss  of  power.  If  too  loose  it  will  be  likely  to  slip 
on  the  pulleys  and  cause  loss  ot  time  as  well  as  uneven 
work.  It  should  be  slack  enough  to  be  readily  trans- 
ferred from  the  tight  to  the  loose  pulley  without  exces- 
sive strain  on  the  shipper.  I  have  often  found  a  ma- 
chine doing  poor  work  owing   to  the  belt   shipper  being 
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set  as  in  Fig.  4,  in  which  the  belt  runs  only  partly 
on  the  tight  pulley.  Set  it  to  run  clear  over  on  the 
pulley  as  in  Fig.  5. 

When  a  shaft  it  worn  down  as  shown  in  Fig.  6,  take 
it  to  the  shop  and  turn  it  down  like  Fig.  7,  then  wind 
with  steel  wire  as  represented  in  Fig.  8,  and  a  fairly 
good  job  will  result. 

When  a  cog  breaks  off  ot  a  gear,  shape  a  new^  cog 
and  dovetail  it  in,  in  the  manner  shown  in  Fig.  9,  and 
insert  a  steel  pin  to  prevent  the  cog  from  working  side- 
wise.  When  a  bearing  throws  oil  in  a  place  where  it  is 
desired  that  no  drippings  shall  fall,  cut  a  key-way  in 
the  centre  of  the  bearing,  about  half  the  width  of  the 
box,  and  put  in  a  felt  pad  as  shown  in  Figs.  10  and  11  ; 
the  pad  absorbs  the  oily  matter. 

A  lag  pulley  with  w-ood  is  shown  in  Fig.  12,  by 
bolting  on  sections  of  pieces  cut  to  correct  size  to  form 
a  smooth  surfacing.  On  the  surface  put  a  cement  com- 
posed of   two  pounds  oi   black  pitch,  two  pounds  glue, 


one  pound  linseed  oil.  I  have  often  travelled  far  to 
some  mill  or  shop  in  response  to  a  call  from  the  pro- 
prietor, who  has  written  to  the  makers  of  his  new  ma- 
chines to  the  effect  that  the  same  do  not  work  right, 
and  upon  arrival  at  the  factory  have  discoveredlhe 
cause,  not  in  the  machines  themselves,  but  through 
some  defect  of  setting  up  or  starting.  The  pulleys, 
for  instance,  are  sometimes  the  whole  source  of  the 
trouble  through  being  too  small.  The  builders  of  the 
machines  cannot  tell  just  what  size  pulley  to  furnish 
always,  consequently  the  selection  of  the  driving  pulley 
often  falls  to  someone  at  the  mill.  High  speed  is  the 
aim  nowadays,  and  yet  pulleys  of  but  six  or  seven 
inches  too  small  in  diameter  are  frequently  used  to 
drive  machines.  This  has  many  bad  effects  on  both 
machine  and  belt.  If  the  pulleys  were  larger  in 
diameter,  the  results  would  be  much  better.  The  writer 
has  often  proved  this  to  manufacturers  by  lagging  up 
the  driving  pulleys  on  the  shaft  in  the  manner  shown. 

A  good  belt  tightener  for  large  belts  is  show-n  in  Fig. 
13,  consisting  of  the  two  double  end  bolts  at  either  side, 
arranged  in  the  ordinary  way,  but  threaded  right  and 
left,  so  that  when  turning  the  centre  pivots,  both  ends 
of  the  belt  are  drawn  toward  each  other  simultaneously. 

A  shaft  recently  broke  short  off  near  a  coupling,  as 
shown  in  sample  14.  We  desired  to  run  the  mill  until 
Saturday  night,  and  as  the  shaft  would  not  bear 
shortening,  we  put  another  coupling  on  the  broken  end, 
keyed  it  firmly,  and  inserted  bolts  clear  through  from 
the  former  couplings,  as  shown  in  Fig.  15,  and  the  mill 
was  kept  running. — Power  and  Transmission. 


NEW  ENGINEERING  SOCIETY. 

The  members  of  the  engineering  staff'  of  the  Royal 
Electric  Co. ,  Montreal,  have  formed  an  association,  to  be 
known  as  the  Royal  Electric  Engineering  Society,  the 
primary  object  of  w-hich  is  the  advancement  of  know- 
ledge in  engineering  subjects.  At  the  inaugural  meet- 
ing on  February  14th  a  constitution  was  adopted  and 
officers  nominated.  The  membership  includes  some 
fifty  charter  and  associate  members  and  twelve 
honorary  members.  The  meetings  are  to  be  held  every 
two  weeks  from  October  ist  to  April  30th. 

The  first  regular  meeting  of  the  society  w^as  held  on 
the  24th  ultimo,  at  w-hich  officers  for  the  current  year 
were  elected  as  follows  :  Honorary  president,  Mr.  VVm. 
H.  Browne,  general  manager  Royal  Electric  Company  ; 
president,  W.  M.  Bucke  ;  vice-president,  W.  T.  Dix  ; 
corresponding  secretary,  R.  F.  Morkill  ;  recording 
secretary,  W.  G.  Angus  ;  treasurer,  L.  A.  Howland  ; 
librarian  and  curator,  F.  Cushing  ;  committee,  J.  Bur- 
nett, L.  Mudge,  K.  B.  Thornton. 


The  Auburn  Power  Company  at  Peterboro'  have  ordered  a 
direct  connected  sub-station  unit  from  the  Canadian  General 
Electric  Company,  consislingp  of  a  75  h.p.  induction  motor  direct 
connected  to  a  three-phase  induction  motor.  From  tliis  outfit 
current  will  be  supplied  at  500  volts  to  small  power  users  through- 
out the  town  of  Peterboro',  it  having-  been  found  that  the  high 
price  of  induction  motors  prevented  their  general  use. 

The  General  Engineering  Company  of  Ontario,  Limited,  have 
during  the  last  month  purchased  the  patents  and  assets  of  the 
Weeks-Eldred  Co.,  of  Toronto.  The  capital  has  been  increased 
to  840,000.  J.  L.  Caverhill,  Montreal,  has  been  elected  president, 
and  James  Milne  vice-president  and  general  manager  of  the  new 
company.  The  company  have  closed  orders  for  the  equipment  of 
the  steamer  Xorth  King,  of  Kingston,  and  Boon's  dredge.  Colling 
wood  harbor,  also  the  Kingston  penitentiary. 

The  Canadian  General  Electric  Company  have  closed  a  contract 
with  the  E.  B.  Eddy  Co.,  of  Hull,  for  a  500  and  350  light  multi- 
polar direct  current  generator  for  lighting  their  mills  at  Hull. 
With  these  machines  they  will  install  standard  marble  panels  con- 
taining instruments  of  the  latesc'type.  The  contract  also  covers 
the  supply  of  material  for  the  wiring  of  the  place  in  strict  accord- 
ance with  the  latest  requirements  of  the  Fire  Underwriters. 

Mr.  G.  O.  S.  Conway,  of  Stonefield,  Que.,  is  said  to  have  been 
successful  in  forming  a  company  to  develop  the  water  power  at 
Grenville  and  to  erect  a  pulp  mill  in  connection  therewith.  The 
scheme  includes  she  installation  of  an  electrical  plant  for  the  pur- 
pose of  lighting  the  Carillon  and  Grenville  canals,  the  villages  of 
Carillon  and  Grenville,  and  the  town  of  Hawkesbury,  and  also  to 
furnish  power  for  the  proposed  electric  railway  to  operate  on  the 
north  shore  of  the  St.  Lawrence  river.  It  is  expected  that  the 
■final  negotiations  will  be  completed  in  about  three  months. 
Exemption  from  taxation  will  be  granted  by  the  town,  and  also  a 
bonus  of  $10,000. 
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IMTR-OOXJCTORY 

After  mature  delibcnition  the  publisher  of  this  journal  has  decided  to  devote  a.  certain  amount   of  space   each   month   to   what    may  be   termed   an    Educational 
V :..  V    .1.  Tiechanical  and  electrical  formula  and  mathematical  problems  will  be  discussed,  illustrated,  and  as  far  as  possible  rule  and  example  civen.     At  the 
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vith  pleasure  undertaken  to  contribute  to  this  department  recuUarly  each   month,   and   before  discussing  actual  mathematical  prolilems,  wish  to 
.it  issue. 
i  .k;     i_..^.f,„g^(  J5  chiefly  to  tncrense  the  \*alue  of  an  already  valuable  |>apcr,  by  plncinj;  in  the  hands  of  every  engineer  who  has  any  knowledge 
of  the  rudimc  '  tics,  such  matter  as  wilt  enable  him  by  a  little  study  to  master  the   most    intricate  mechanical  and  electrical  formula.     Many  of  our 

most  valuable  icatinns  fron   limr  to  time  contain  formula  that  is  in  many  c:lscs  but  vaguely  undcnstixx),  and  very  often  entirely  misundcrstoo<l,  thus 

rendering  an  uiiM-nM^r  ^.vui.iin:  »..>iv  (-..ictically  valueless  to  the  reader. 

Just  at  «hat  particular  piiint  our  calculations  should  commence  became  a  matter  of  serious  thought,  and  past  experience  had  10  be  carefully  considered,  bearing  in 
mind  the  fact  that  there  are  many  really  g<x)d  engineers  whose  early  education  has,  through  force  of  circumstances,  been  deficient,  and  many  others  who,  through  lack  of 
opportunity,  have  not  been  able  t «  re\'iew  their  early  education  for  years.  Knowing  by  observation  and  experience  the  great  nrcessity  of  having  a  thorough  elementary 
education  l)efoic  attempting  to  digest  and  calculate  problems,  and  the  almost  utter  impossibility  of  the  student  arriving  at  a  satisfactory  conclusion  ot  his  studies  without  a 
thorough  knowleilge  of^the  principle  of  mathematics  involve*!,  1  have  decided  to  commence  at  a  point  and  carry  out  the  programme  outlined  in  this  journal — commencing  at 
the  foundation  and  advancing  by  easy  stages  until  the  principles  underl)'ing  the  most  obtuse  and  dilTicult  formula  can  be  readily  explained  and  easily  understood.  The  advan- 
tages to  be  derived  from  an  e»lucaiion  of  this  kind,  couple  J  with  practical  mechanical  ability,  is  too  well  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeduig  nine  months  will  embrace; 
Decimal  Kractio.ns — Definitions  and  explanation  of  principles  of,  and  method  of  reduction  to  common  fractions,  and  vice  versa. 
Squark  ani>  Cikcvlar   ^iBASfRE — Definition  and  explanation  and  practical  demonstrations  of. 
Cubical  and  Cvlindkical  Mf.asi.'REMe.nts— Definitions  and  explanations  of,  with  practical  hints. 
Square  and  Cube  Root — Definitions  and  explanations  of. 

Safety*  Valve  CALCtLATiONS— {Spring  and  Lever  Types)— Principles  of,  with  practical  demonstrations. 
Boiler  Construction— Sta>-s,  rivets,  joints  and  seams,  iron  and  steel  plate — strength  of,  with  formula  and  practical  demonstrations. 

It  is  not  the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  without  reference  to  any  particular  object ;  on  the  contrary',  every  problem  will  be 
carefully  thought  out,  and  only  such  information  given  as  will  be  of  use  to  you,  and  an  effort  will  be  made,  based  on  experience  and  a  knowledge  of  the  requiremcnis,  to  make 
his  series  of  tests  complete  in  every  particular.  \Vm.  Thomi-son. 


[Artici-E  XI.l 

DROP  IN  POTENTIAL  AND  SIZE  OF  LEADS  FOR 
MULTIPLE  ARC  CONNECTIONS. 

(Continued.) 
Example  12  :  In  F\g.  3  we  have  represenled  a  pair  of  mains  on 
which  we  have  to  connect  four  groups  of  lamps,  consisting  of  five 
lamps  each  connected  in  nuiUiple.  The  lamps  have  each  a  resist- 
ance of  200  ohms.  TheE.M.K.  of  the  terminals  to  wliich  leads 
are  connected  is  110  volts,  and  it  is  desired  to  allow  a  drop  in 
potential  of  10  volls,  to  be  divided  equally  between  each  of  the 
four  groups  of  lamps.  What  must  be  the  resistances  of  the  four 
sections  of  wire  ? 

0  /  a  3  4 

/?--2^/  Rz-3ZS        .  /?--4ff  R^ /. 

S  s  *.•*", 


Commencing  at  group  i,  we  have  an  E.M.F.  of  107.5  volls,  at 
group  2  105  volt-,  at  group  3  102.5  volts,  and  at  group  4  100 
volts,  with  a  uniform  drop  of  poiential  of  2.5  volts  between  each 
of  the  groups.  Commencing  the  c;ilcuialion  at  the  extreme  end 
of  lead,  or  at  group  4,  we  have  5  lamps  connected  in  parallel,  each 
with  a  resistance  of  200  ohms.  Then  combined  R  of  group  4  = 
-•'=40  ohms,  and  a  total  current  of  'jV  =  2.5  amperes.  The  re- 
quired R  of  section  3  to  4  then  is  if  x  2.5=  i  ohm. 

•Taking  now  group  3,  calcul.iling  by  similar  methods,  and  bear- 
ing in  mind  ihe  fact  that  the  combined  resistances  of  the  whole  of 
the  groups  must  be  the  same,  since  the  number  of  lamps  in  each 
group  are  equal,  total  current  of  group  3  then  is 


40 


:2.56  amperes. 


And  since  the  current  required  for  group  4  musi  pass  through  the 
wire  supplying  group  3,  we  get  : 

Current  of  group  4  =  2.5  amperes, 
"       "       •'       3  =  2-.s6       " 
Total  current  wire  2-3  =  5.06       " 
The  required  R  of   section  2  to  3  then  is  equal    to    ij J  x  2. 5  =  . 494 
ohms. 

Taking  now  group  2  and  calculating  in  exactly  similar  manner, 
^^=2.i>2  amperes,  and  2.62  +  2.56  +  2.5  =  7.68,  total  current   pass- 
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Fig.  4. 


ing  on  wire  section  i  to  2.     fS§  x  2. 5  =  . 325  ohms,  required  R  sec- 
tions I  to  2. 

Group    1  =  — ^  =  2.68   amperes,    and    2.68  + 7.68=  10.36,  total    C 
40 

passing  on  wire  section  o    to  i.      T^ij^x  2.5  =  .24i    ohms,   required 

R  sections  o  to  i. 

Therefore  we  find  we  require,  to  meet  conditions  as  set  forth  in 


our    problem,  a  wire    varying    in    resistance  and    consequent ly  in 
area,  as  shown  in  Fig.  3,  and  where 

R  of  section  of  wire  o  to  i  =    .241  ohms, 

1  to  2=    .325       " 

2  to  3=    .494       " 
"         "             "         3  to  4=  1.000      " 

These  resistances,  divided  by  twice  Ihe  length  of  one  side  of  lead, 
will  equal  R  per  fool  required  on  lead. 

Fig.  4  shows  Ihe  whole  of  Ihe  results  of  our  previous  problem  in 
detail,  and  .'it  the  same  time  it  will  be  seen  from  diagram  ihat  this 
method  of  compulation  can  be  applied  10  almost  any  system  of 
distribution  on  the  two-wire  principle,  and  need  not  here  have 
further  reference. 


CALCUL.ATION  OF  WORK  nOXE  BY  PIMPS. 

Rule  :  To  find  the  contents  nf  the  pump  when  full,  fiiul  ihe  area 
of  Ihe  cylinder  in  inches,  mulliply  by  length  of  stroke  in  inches, 
and  result  will  be  capacity  of  pump  in  cubic  inches  of  water  each 
stroke. 

Rule  :  To  find  capacity  of  pump  per  hour,  first  find  contents  of 
cylinder  each  stroke,  ihen  multiply  by  strokes  per  minute,  and 
then  by  60  ;  result  will  he  capacil}'  of  pump  per  hour  in  cubic 
inches  ;    10  reduce  to  cubic  feet  divide  result  by  1728. 

Example :  I'ind  the  conlenis  of  a  boiler  feed  pump,  stroke  being 
24  inches  and  diameter  o{  cylinder  6  inches. 

Formula;  D-  x  .7S54  ■;  L  =  contents  j  6'-' x  .7854  =  28.2744,  area 
in  cubic  inches  ;  28.2744x24  =  678.5856  cubic  inches,  contents  of 
pump  c\'linder  when  full. 

Example  :  Find  the  capacitv  per  hour  of  a  boiler  feed  pimi[>  in 
cubic  feet,  diameter  of  piston  being  4  inches,  stroke  6  inches,  and 
pump  making  75  strokes  per  minute. 

4-  X  .7854=  12.5664  square  inches,  area  ; 


12.5664  X  6  = 


39S4  cubic  inches,  contents  per  stroke 


75-4  ^  75~5^.S5  cubic  inches  jier  minute 
5655  X  60  =  339300  cubic  inches  per  hour  ; 
339300+  1728.  =  196.35  cubic  feet  of  water,  capacity  per  hour. 
DETERMINING   THE    REQIIRED   SIZE   OF    BOILER    FEED    PUMPS. 
This  question,  as  practical  engineers  will  know,  covers  a    wide 
range  of  subjects,  and  it  is  particularly  hard  to  lay  down    a    hard 
and  fast  rule  adapted  to  every  condilion  of  service.     It    might    be 
assumed  lhat  the  quantity  of  water  accounted  for  as    being    used 
within  the  cylinder  of  an  engine  would  be  a  nearly    correct    basis 
on  which  to  arrive  at  the  required  capacity   of  the    pump.     This, 
however,  for  many  reasons,  is  so   far   fi-om    being   correct    that    I 
have  decided  not  to  refer  at  length  to  this  method    of  calculation. 
Clearly,  a  boiler  feed  pump  should  have  atnple  capacity  for  all 
calls  that  are  likely  al  any  time  to  be  made  upon  it,  and   with    the 
quantity  of  water  we  may  be  called  upon  to  evaporate  per  minute 
or  hour  before  us,  we  are  enabled  to  arrive  at  a    fair    approxima- 
tion of  the  required  capacity   of   the    pump.      Even    this    must  be 
coupled    with    a    good    deal  of  practical  common  sense,  and  pro- 
vision inust  at  all  times  be  made  for  leakage  on  the  boiler  and   its 
accessories,  and  leakage  and  slip  within  the  pump  itself. 

Example  :    Find  the  required  capacity  of  a  boiler  feed   pump  for 
three  boilers  whose    furnaces  are  3  feet  bv  6  feet,  coal    consump- 
tion    15    pounds    per    square    foot  of   grate  surface  per  hour,  and 
evaporation  equal  to  10  pounds  of  water  per  pound  of  coal. 
6  feet 
3  feet 
18  square  feet  surface  in  each  boiler 
15  pounds  coal  consumed  per  hour 
90 
18 
270  pounds  of  coal  per  hour  each  furnace 

3 

810  pounds,  total  coal  consumed  per  hour 

10 
8100  pounds  of  water  evaporated  per  hour 

8100  +  62.5=  129.6  cubic  feet  of  water  per  hour 
129.6 

4  factor  of  safety 
518.4  cu.  feet  of  water  per  hour  for  safety,  after  allowance 
for  slip,  leakage,  etc.,  required  capacity  of  pump. 
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What  imisl  be  the  diameter    of  a    double-acting  duplex    steam 
pump  makintr  >oo  strokes  per  minute  and  having  a  stroke  of   four 
inches  lo  comply  with  above  requirements  ? 
518.4-^60=     8.64  cu.  feet  per  minute  ; 
8.64^100=        .0S64  cu.  feet  per  stroke  ; 
.0864  X  1728=  149.3  <^"'  inches,  required  contents  of  pump  ; 

i49.3-r4=    37.325  cu.  inches,  required  area  of  cold    water 
piston  ; 

37-325  ^-7854=   47-S.  and 

\/47.5=      6.88  inches,  required  diameter  of  pump  piston, 

or  say,  6J^  inches. 

Then,  to  safely  comply  with  the   conditions    set    forth,  we   shall 

require    a    duplex    steam    pump    making    100    displacements    per 

minute,  with  a  4-inch  stroke  and  a  cold  water  piston    diameter  of 

6^  inches. 

MISCELLANEOUS    QfESTIONS. 

To  find  extra  pressure  required  to  discharge  water  from  a  given 
orifice  : — 


Formula  : 


T-  D* 


2000000  d-  B- 
Where  T  =  travel  of  plunger  in  feet  per  minute, 
D  =  diameter  of  plunger  in  inches, 
d  =  diameter  of  delivery  valve, 
B  =  breadth  of  opening  or  lift  in  inches. 

Example  ;  The  cold  water  piston  of  a  pump  is  4  inches  in  dia- 
meter and  has  a  travel  of  150  feet  per  minute.  The  delivery  valve 
is  2^  inches  in  diameter  and  has  a  lift  of  ^  of  an  inch.  What 
extra  pressure  is  required  to  discharge  the  water  ? 

T-  D^  _  150-  X  4*  5760000 

2000000  d-  B-      2000000  X  2.5-  X .25-       781250 
5760000 -^  781250  =  7.37  pounds. 
To  find  velocity  at  which  water  will  travel  through  the  discharge 
pipe  of  a  pump.      The    velocities    are   in  inverse  proportion  lo  the 
area,  or  \vhat  amounts  to  the  same  thing,  the  velocities    are  in  in- 
verse proportion  to  the  square  of  the  diameters. 

Then  for  the  purpose  of  determining  the  ratio  of  velocity  be- 
tween any  two  pipes  we  may  construct  the  following  formula  : 

Where  D  equals  diameter  of  plunger,  d  equals  diameter  of  pipe. 
And  when  the  speed  of  the  plunger  is  known  the  velocity  of  the 
water  in  the  discharge  pipe  mav  be  determined  by  formula  : 

Where  D  =  diameter  of  plunger  in  inches, 
T  =  travel  in  feet, 

d  =  diameter  of  discharge  pipe  in  inches, 
V  =  velocity  of  discharge  in  feet  per  minute. 

Example  :  The  plungers  of  a  pump  are  to  inches  in  diameter 
and  have  a  travel  of  too  feet  per  minute.  .\t  what  velocity  will  the 
water  travel  through  a  discharge  pipe  2  inches  in  diameter  ? 

Then 

D-  T     10-  X 100     loooo  ^ 

2500  feet  per  minute. 


d-^  2^  4 

The  work  done  due  to  the  energy  of  motion  of  a  moving 
is  represented  by  the  formula  : 

W  V- 


body 


64 
Where  W  equals  the  weight,  V  equals  velocity  in  feet  per  second. 
Example  :  The  piston  of  an  hydraulic  ram  is  12  inches  in  dia- 
meter ;  water  in  feed  pipe  has  a  velocity  of  2,000  feet  per  minute  ; 
feed  pipe  to  ram  is  '.^  inch.  What  is  the  energy  of  ram  per  pound 
of  water  used  ? 

Velocity  in  feet  per  second  equals 
2000 


60 


■  =  33-33- 


It  has  already  been  shown  that  the  velocity  of  water  in  pipes 
depends  upon  the  areas  or  diameters  squared  ;  consequentl)'  12- 
-^. 75"=  144-^.5625  =  256.  That  is,  256  is  the  ratio  of  velocity  of 
water  in  feed  pipe  as  compared  with  the  velocity  of  the  water  in 
the  ram.  Therefore,  if  the  water  in  the  ram  moves  at  the  rate  of 
I  foot  per  second,  the  w-ater  in  the  teed  pipe  must  move  at  the 
rate  of  256  feel  per  second,  and  the  amount  of  work  done  is  the 
same  in  each  case.  The  difference  in  areas  causes  the  ram  to 
move  only  Tvi-^  the  speed  of  the  pump,  and  what  the  ram  loses  in 
speed  it  must  gain  in  force,  since  energv  is  indestructible,  and  the 
pressure  exerted  by  the  ram  must  be  256  limes  greater  than  that 
in  the  pipe  to  make  up  for  loss  in  speed. 

Energy  of  motion  in  pipe  then  equals 

W  V=     IX  33.3f 

-        ■*-*-^-'  -17.35  ft. 


lbs 


64  64 

Then  the  work  done  by  ram  per  pound  of  water  used  equals  17.35 
+  256  =  4441  -  60  foot  pds.  per  pound  of  water  used. 

The  pressure  due  to  velocity  is  found  by  dividing  the  square  of 
the  velocity  in  feet  per  second  by  the  constant  148.3. 

Example  :  The  piston  of  an  hydraulic  ram  is  6  inches  in  dia- 
meter ;  velocitv  of  water  in  a  |^-inch  feed  pipe  equals  2,500  feet 
per  minute.  \Vhat  is  the  work  done  by  the  ram  per  pound  of 
water  used,  and  what  is  the  pressure  per  square  inch  due  to 
velocity,  and  if  the  energy  of  the  water  had  been  turned  into  heat 
what  would  be  the  rise  in  the  temperature  of  the  water  ? 


\'elocity  of  water  in  feed  pipe  per  second  equals 
2500 

25=144,  ratio  of  velocity    in   ram   as   compared 


and  6 


^  =  36^ 
with  feed  pipe  ; 

— - —  = ~ =  26.69  f°"'   "'^-  energy  of  motion  per  pound  of 

water  in  feed  pipe  ;  26.69x144  =  3843.361001  poumls  per  pound 
of  water  used  hy  ram  ;  V-  =  1708. 16,  and  prcssuie  due  to  velocity 
in  pipe  equals 


1708.16 


:  1 1.51  pounds  per  square  inch. 


148.3 

Then  the  pressure  on  the  ram  must  equal  1 1.51  x  144=  1657.44 
pounds  per  square  inch. 

The  mechanical  value  of  a  British  Thermal  Unit  (BTU)is 
equivalent  lo  raising  1  pound  772  feet  high  in  one  minute,  or  what 
is  the  same  thing,  raising  772  pounds  one  foot  high  in  the  same 
period  of  time  ;  therefore  a  raise  of  1°  F.  in  the  temperature  of  a 
pound  of  water  equals  772  foot  pounds  of  energy. 

26.69  energy  per  pound  of  water  in  feed  pipe. 

77- 
equals  .0345    F.  increase  of  temperature  of  water  in  feed  pipe. 
Then 

3843.36 

^=4.98^  F.  rise  of  temperature  in  ram. 

77- 
Then  if  ihe  whole  of  the  energy  of  the  ram  had   been  expended 
in  heat  il  would  have  given  off  sufficient    heat  to    have  raised  the 
temperature  of  each  pound  of  water  4.98°  Fahrenheit. 


OILS  OF  THE  ENGINE  ROOM.* 

(Continued.) 

We  will  now  lake  ihe  three  mam  groups— animal,  veg"etabie 
and  mineral — and  discuss  their  constitution  and  their  behavior 
under  the  conditions  which  we  will  meet  with  in  their  use  as  lubri- 
cators. Oils  from  the  animal  and  vegetable  kingdom  are  fat 
oils  ;  those  from  the  mineral  kingdom  are  not.  In  the  first  group, 
animal  oils,  we  will  find  thai  oils  from  fish  fat  predominate,  and 
that  oils  from  other  animal  sources  include  in  the  largest  propor- 
tion oils  from  the  hog,  and  the  balance  will  be  very  indiscriminate, 
refuse  from  slaugiiter  houses,  fat  recovered  from  soap  making, 
etc.  Vegetable  oils  will  be  found  to  be  the  product  of  nuts,  or 
nut  like  fruits.  This  includes  seeds.  All  seeds  contain  oil  in 
greater  or  less  quantities,  the  oil  being  part  of  the  food  stored  in 
the  seed  for  the  nourishment  of  the  young  plant.  Oils  are  also 
obtained  from  the  whole  plant,  as  in  the  case  of  oil  of  peppermint, 
or  the  leaves,  as  wintergreen,  or  the  petals  of  the  flower  as  rose, 
or  the  wood  fibre  as  turpentine,  or  Ihe  bark  as  cinnamon  and 
from  roots,  so  that  you  will  see  the  oil  exists  in  all  parts  of  plants, 
but  that  the  main  supply  is  from  the  fruit.  Oils  from  the  mineral 
kingdom  are  not  fats,  that  is,  they  cannot  be  divided  bv  alkalies, 
Thev  do  not  produce  glycerine  when  decomposed  as  in  the  case 
offals. 

We  have  now  ascertained  the  sources  of  oils,  and  will  now  go 
into  the  constitution  of  them,  as  this  will  bring  us  to  the  applica- 
tion of  the  knowledge  we  have  obtained  to  understanding  the 
changes  which  take  place  in  oil  when  used  for  lubrication. 

Animal  fats  or  oils  will  be  the  first  group  to  be  considered,  and 
under  this  head  we  have  : 

Fish  oils — Whale,  cod,  shark. 

Hog  products — Lard  oil,  fat  oil. 

Horses  and  Cattle — Candle  fat,  suet,  tallow,  olein  oil. 

Most  fats  are  mixtures  of  two  or  more  compounds  :  Stearin, 
palmitin,  oiein  and  cetlin.  Fish  and  other  animal  oils  consist  of 
olein,  palmitin  and  stearin,  which  compose  the  fluid  portion,  and 
cetlin,  the  solid  portion.  Olein  is  oleic  acid,  or  oleate  of  glyceryl, 
and  when  olein  or  the  fluid  part  o(  oil  is  acted  on  by  hot  steam, 
a  separation  of  glycerine  and  oleic  acid  ensues.  Olein  when 
mixed  with  an  alkali  forms  oleate  of  that  alkali,  and  glycerine  is 
again  set  free.  We  will  notice  by  this  table  that  olem  is  a  con- 
stituent of  nearly  all  fats — animal  or  vegetable. 

Olein  Palmitin 
Almond  Oil Chiefly.                      Very  little- 
Olive  Oil 

Lard  Oil "  Palmitin  and  stearin. 

Castor  Oil RictnoleJn.  Palmitin. 

Cottonseed  Oil Olein.  " 

Palm  oil  is  composed  of  palmitin  and  olein  (it  rapidly  becomes 
rancid  and  acquires  an  acid  reaction).  Suet  is  almost  exclusively 
stearin  ;  tallow,  stearin  and  olein. 

We  observe  from  this  that  oils  or  fats  are  composed  of  sub- 
stances which  decompose  at  a  high  temperature  ;  hence,  while 
they  in  many  cases  vvould  be  found  of  great  service  in  cold  bear- 
ings, only  certain  of  them  would  be  of  use  in  hot  bearings,  and  it 
is  here  that  we  find  mineral  oils  to  be  of  advantage,  as  they  do 
not  decompose.  Cylinder  oils  ought  more  especially  to  be  free 
from  decomposable  substances,  from  rancidity,  and,  in  a  word, 
to  be  of  a  lubricating  nature  under  the  influence  of  a  high  temper- 
ature in  the  presence  of  moisture.  The  evidence  that  these  oils 
do  fulfill  these  requirements  is  that  the  oils  from  the  exhaust  are 
used  again  after  filtration,  etc.,  showing  that  it  has  not  been  de- 
composed or  destroyed,  as  would  be  the  case  were  the  oil  not  to 
possess  sufiicient  stability. 

*  Paper  read  before  Hamilton  No.   2,   C.A.S.E  ,  by  J.  \V.  Williams,  chemist  for 
Winer  &  Co.,  whoiesale  druggists. 
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DIRECT  CONNECTED  GENERATORS  FOR 
RAILWAY  WORK. 

Three  years  ago  the  Canadian  Cieneral  Electric  Com- 
pany installed  in  the  power  house  of  the  Toronto  Rail- 
way Company  the  first  direct  connected  generator  to  be 
used  for  railway  service  in  Canada,  the  machine  being 
designed  for  larger  outputs  and  slower  speeds  than  the 
belted  generators  formerly  used.  It  was  claimed  tor 
this  type  of  apparatus  that  it  was  capable  of  meeting  the 
severest  requirements  of  surface  or  elevated  railway 
work,  and  possessed  the  additio.ial  advantage  of  greater 
reliability.  In  practice  it  must  have  been  found  satis- 
factory, as  the  Toronto  Railway  Company  recently 
placed  an  order  with  the  mannfacturers  for  a  duplicate 
of  the  machine,  which  has  just  been  installed,  and  is 
herewith  illustrated.  A  Siemens  &  Halske  machine 
was  replaced  by  this  latter  unit. 

These  generators  are  of  850  kilowatts  capacity  each, 


sparking  ;  armature  hub  bolted  direct  to  tly  wheel  on 
larger  sizes,  removing  strain  from  shaft  and  keys  ; 
absence  of  all  volts  through  laminations  ;  armature 
laminations  separated  trom  each  other  by  lire  proof 
insulation,  preventing  loss  from  eddy  currents  and  yet 
maintaining  permanent  solidity  of  construction  ;  flexible 
leads  from  armature  conductors  to  cotnnuitator.  A 
special  feature  is  the  barrel  winding,  a  modification  of  the 
drum  winding,  having  all  the  conductors  held  symmetri- 
cally on  the  cylindrical  periphery  of  the  armature.  The 
end  flanges  extended  laterally  like  a  pulley,  form  a  support 
for  the  end  connections,  the  conductors  being  firmly  se- 
cured in  the  armature  slots  and  on  the  end  flanges  by  metal 
bands,  so  that   vibration  is  rendered   almost  impossible. 


SPARKS. 

Ml.  W'ickstead,  engiiiL-er,  ha-,  suhmltled    li>  the  lowii  council  of 
Cobourg,  Ont.,  a  scheme    lo    develop    the    water  power  of  Kalli- 


850  K.W.    DlRECT-CO.NNECTED  GENERATOR   INSTALLED  Fl1R  THE  TORONTO  I\A1LWAV  CO.MPANV. 


having  ten  poles,  and  operate  at  go  revolutions  per 
minute.  They  have  steel  frames,  the  combined  weight 
of  which,  with  pole  pieces,  is  about  80  tons.  The  arma- 
tures are  of  the  iron-clad  type  and  weigh  about  25  tons 
each.  The  machines  are  regulated  for  a  regular  running 
load  of  1,500  amperes,  but  by  practical  operation  have 
been  proven  to  be  of  much  greater  capacity.  They  are 
of  the  same  type  as  the  1,500  k.w.  generator  which  has 
since  been  installed  for  the  Montreal  street  railway,  the 
400  k.w.  for  the  Winnipeg  railway,  and  the  two  500 
k.w.  at  Quebec. 

The  manufacturers  claim  for  them  many  advantages, 
among  which  are  the  following  :  Removable  pole  pieces, 
facilitating  repair  of  field  spools  and  permitting  their 
removal  without  disturbing  field  frame  or  armature  ; 
frames  adjustable  in  every  direction  ;  compounding  pro- 
portional to  current,  so  that  machines  will  operate  per- 
fectly in  parallel  with  each  other  ;  cool  fields  and  per- 
manency of  insulation  ;  commutator  separated  from 
armature,  giving  advantage  of  deeper  segments  and 
securing  successful  operation  of  carbon  brushes  ;  great 
number  of  segments  in  commutator,  reducing  volts  per 
bar   to    a   safe  minimum    and    insuring   freedom  from 


more  creek.  The  cost  of  furnishing  400  horse  power  is  estimated 
at  $55,000. 

The  death  is  announced  of  Mr.  James  Geen,  electrical  con- 
tractor, of  Montreal. 

The  electric  liglit  company  at  Milltown,  N.  B.,  recently  added 
a  new  engine  to  their  plant. 

The  Bell  Telephone  Co.  are  having  plans  jirepared  for  a  new 
exchange  to  be  built  on  .St.  John  street,  Quebec. 

The  Hamilton  Radial  Railway  Company  is  said  to  have  aban- 
doned the  idea  of  extending  its  road  beyond  Burlington. 

The  Winnipeg  and  Fort  .Alexander  Railway  Company  is  asking 
for  power  to  build  railways,  telegraph  and  telephone  lines. 

The  Toronto  Railway  Company  have  just  placed  an  order  with 
the  Canadian  General  Electric  Company  for  20  G.  E.  1000  motors, 
with  K-io  controllers. 

Mr.  T.  H.  McCauley,  electrical  expert  for  the  Royal  Electric 
Co.,  Montreal,  recently  installed  the  new  plant  for  lighting  the 
town  of  Fort  William,  Ont. 

The  British  Columbia  Railways  Company  have  placed  an  order 
for  a  freight  car,  using  "Brill"  trucks  and  G.  E.  1200  motors, 
with  the  Canadian  General  Electric  Company. 

The  Canadian  General  Electric  Company  will  supply  the  entire 
electrical  equipment  for  the  new  St.  Thomas  street  railway.  The 
order  covers  two  100  kilowatt  generators  and  eight  two  motor 
equipments.  The  contract  for  cars  was  given  to  the  Ottawa  Car 
Company,  and  for  the  steam  engine  to  the  Robb  Engineering 
Company,  of  Amherst,  N  S. 
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CHATHAM  MUNICIPAL  LIGHTING   PLANT. 

The  _vear  iSyy  marked  the  inauguration  of  the  electric 
hght  plant  installed,  under  civic  control,  for  lighting  the 
streets  of  the  city  of  Chatham,  Ont.  In  February  of 
that  year  a  by-law  was  carried  by  the  ratepayers  author- 
izing the  City  Council  to  expend  $15,000  in  the  purchase 
of  an  arc  plant.  Tenders  were  subsequently  invited 
and  awards  made  for  the  same.  The  contract  for  the 
complete  electrical  equipment,  including  dynamos, 
lamps,  wiring,  etc.,  was  placed  in  the  hands  of  the 
Thompson  Electric  Company,  then  of  Hamilton,  but 
now  amalgamated  with  the  Toronto  Electric  Motor  Co., 
and  doing  business  in  Toronto.  Messrs.  E.  Leonard  & 
Sons,  of    London,  were  the  successful   tenderers  for  the 


arrester.  Wherever  possible  the  circuit  is  divided  into 
loops,  comprising  some  5  to  ten  lamps,  each  loop  being 
controlled  from  a  substantial  absolute  cut-ofF  switch. 
The  interior  wiring  is  ot  No.  6  B.  &  S.  rubber  covered 
wire. 

A  plug  switchboard,  arranged  so  that  machines  and 
circuits  may  be  interconnected,  is  provided.  This  is 
furnished  with  ammeters  and  magnetic  blow-out  light- 
ning arresters  of  a  new  pattern,  the  whole  being  neatly 
arranged  on  a  white  marble  base. 

The  plant  is  said  to  have  been  subjected  to  the  most 
vigorous  tests,  and  to  have  proved  very  satisfactory. 
The  machines  were  short  circuited  at  full  load  for  one 
minute,  and    also    while    at    full   load   the  circuits  were 


View  of  Electric  Light  Plant,  Chatham,  Ont.,  Showing  One  .Arc  Machine  and  Engine. 


engine,  and  Park  Bros.,  of  Chatham,  for  boilers.  The 
accompanying  view  shows  one  ot  the  arc  machines  and 
the  engine. 

The  electrical  equipment  consists  of  two  automatic 
arc  dynamos  of  nominally  50  lamps  capacity  each. 
These  are  supplying  current  to  104  arc  lamps  and  10 
series  incandescents  through  circuits  which  aggregate 
some  24  miles  in  length.  The  10  incandescent  lamps 
and  2  arc  lamps  are  used  for  illuminating  the  power 
house  and  adjoining  waterworks  plant,  while  102  lamps 
are  for  street  illumination  exclusively.  These  latter  are 
provided  with  substantial  telescoping  storm  protectors, 
and  are  suspended  from  a  suitable  steel  mast  arm. 
Sleet  proof  lamp-supporting  pulleys  and  thoroughly  in- 
sulated lamp  hangers  are  used  throughout. 

The  outside  circuit  throughout  is  of  No.  6  B.  &  S. 
hard  drawn  copper  wire,  triple  braided,  strung  over 
double  petticoat  insulators,  and  at  intervals  of  two  miles 
is  protected  by  an  effective  magnetic  blow-out  lightning 


suddenly  opened.     These  tests  thoroughly  demonstrated 
their  ability  to  withstand  any  exigencies  of  service. 

The  engine  is  a  Leonard-Ball  automatic  compound, 
of  100  h.p.,  and  is  designed  with  a  heavy  shrouded 
frame  and  box  base.  The  bearings  are  large  and  well- 
proportioned.  The  engine  is  well  finished  and  is 
equipped  with  a  very  complete  oiling  device,  making  a 
power  plant  neat  in  appearance,  silent  running  and 
economical. 


The  Windsor  Hotel  Company,  Montreal,  Que.,  are  making  extensive 
alterations  in  their  electric  installation,  and  have  ordered  from  the  Cana- 
dian General  Electric  Company  two  1,000  light  slow  speed  multipolar 
generators,  with  marble  switch-board  panels. 

Mr.  Wm.  Fowdcn,  of  Camden,  N.  J.,  gives  the  following  plan  for 
preventing  arc  lamps  from  freezing  :  Take  a  number  of  thin  sheets  of 
cardboard  and  punch  a  hole  in  them  the  same  size  as  the  carbon,  and  if 
the  trimmer  thinks  that  things  are  going  to  freeze,  slip  one  of  these 
small  pieces  of  cardboard  on  the  upper  carbon  of  the  early  side  of  the 
lamp.  This  will  act  as  a  shed  for  the  water,  and  prevent  the  lamp 
frcun  fieezing. 
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THE  DIESEL  HEAT  MOTOR. 

An  invention  which  is  attracting  considerable  attention 
throughout  the  United  States  and  Europe  is  the  Diesel 
heat  motor,  the  tests  of  which  have  shown  remarkable 
results  in  the  way  of  converting  the  whole  heat  contained 
in  the  fuel  into  actual  work.  In  a  paper  read  at  a  meet- 
ing of  the  Deutscher  Ingenieure  X'erien,  the  inventor, 
R.  Diesel,  of  Munich,  describes  the  principles  of  the 
apparatus,  from  which  we  obtain  the  following  par- 
ticulars : 

Mr.  Diesel  states  that  in  every  process  of  combustion 
two  kinds  of  temperatures  are  to  be  distinguished  : 
I.  The  temperature  of  ignition  ;  2.  The  temperature 
of  combustion.  The  temperature  of  ignition  is  that 
temperature  to  which  a  fuel  must  be  heated  to  ignite  it 
in  presence  of  air.  The  temperature  of  combustion  is 
that  temperature  subsequently  generated  by  the  chemical 
process  of  combustion  after  ignition  has  taken  place. 
The  combustion  temperature  must  be  generated  not  by 
the  combustion  and  during  the  same,  but  before  and  in- 
dependent of  it  after  ignition  has  taken  place,  by 
mechanical  compression  of  pure  air.  To  deviate  from 
the  perfect  process,  directly  compress  the  air 
adiabatically  instead  of  first  isothermally  from  2  to  4 
atmospheres  and  then  adiabatically  to  the  30  or  40  fold. 
By  so  doing  one  realizes  the  first  of  the  required  condi- 
tions, i.e.,  the  generation  of  the  combustion  tempera- 
ture by  mere  compression  with  pressures  which  are  two 
and  four  times  lower  than  those  used  in  performing  the 
perfect  cycle. 

The  fuel  must  he  introduced  gradually  into  the  air, 
which  is  compressed  adiabatically  to  the  combustion 
temperature  in  such  a  manner  that  the  heat  generated 
by  gradual  combustion  is  absorbed  in  the  so-called  nas- 
cent state,  in  consequence  of  a  corresponding  expansion, 
i.e.,  by  mechanically  cooling    off   the  gases  so  that  the 


Figs,  i  and  2. — Cross  Sections  of  Diesel  Rational 
Heat  Motor. 

period  of  combustion  is  going  on  constantly  isother- 
mally. It  is  evident  that  the  fuel,  in  order  to  fulfil  that 
condition,  must  be  charged  in  its  physical  composition 
to  a  gaseous,  liquid  or  powdery  form.  That  is  to  say, 
that  through  the  combustion  and  during  the  same,  no, 
or  a  relatively  small,  increase  of  temperature  is  caused, 
an  idea  which  seems  to  be  absurd    after  having  hereto- 


fore always  effected  the  increase  in  temperature  by  the 
combustion  and  during  the  same. 

The  fourth  condition  also  presents  a  revolution  of 
ideas  hitherto  conside  :d  correct,  according  to  which 
the  combustion  had  '^i.S  be  carried  on  w'ith  as  little  sur- 
plus of  air  as  possible,  while  he  contends  that  a  consid- 
erable surplus  of  air,  whose  amount  can  be  determined 
theoretically  in  each  special  case,  is  necessary. 

The  operation  of  the    motor    may  be  briefly  described 


Figs.  %  anp  4. — Side  V'iew  and  Plan  of  Valves,  Diesel 
Rational  Heat  Motor. 

as  follows  :  .An  auxiliary  air  pump  compresses  the  air 
to  about  500  pounds  per  square  inch,  storing  it  in  a 
separate  reservoir,  from  which  it  is  led  into  the  cylinder 
along  with  the  oil  or  gas  or  coal-dust,  and  compressed 
still  further,  the  temperature  due  to  compression  rising 
to  the  ignition  temperature  of  the  combustible.  The 
fuel  begins  to  burn  and  generates  still  higher  tempera- 
ture and  pressure  by  doing  so  ;  at  the  end  of  the  stroke 
the  consumed  gases,  still  at  a  high  temperature,  are  led 
into  a  larger  low  pressure  cylinder,  which  brings  the 
pressure  down  so  low  that  the  succeeding  exhaust  is 
comparatively  quiet. 

In  such  an  engine  there  are  great  possible  advantages 
of  superiority  over  the  steam  engine.  No  steam  boiler 
is  used  ;  there  is,  therefore,  no  loss  of  heat  in  the  flue 
gases  or  by  boiler  radiation,  nor  steam  pipe  condensa- 
tion. The  maximum  available  theoretical  efficiency  for 
such  a  motor  is  greater  than  that  of  the  steam  engine, 
owing  to  the  possibility  of  using  higher  pressures,  and 
consequently  a  higher  range  of  temperature.  This 
theoretical  efficiency  varies  from  50  to  70  per  cent. 
There  is  no  cylinder  condensation,  and  several  other 
sources  of  loss  are  abolished.  The  mechanical  efficiency 
is,  however,  likely  to  be  a  little  lower  than  that  of  ttie 
steam  engine,  owing  to  the  high  compression  necessary 
and  consequent  transmission  and  retransmission  of 
energy  between  the  piston  and  the  fly-wheel. 

The  experimental  engines  so  far  constructed  have 
been  of  the  single-cylinder  four-cycle  single-acting  ver- 
tical type,  one  of  which  of  20  horse  power  vt'as  tested 
with  petroleum  in  the  early  part  of  1897.  This  engine 
is  provided  with  a  ring  piston  and  separate  cross  head, 
water  jacketed  and  provided  with  poppet  valves  operated 
by  cams  for  admission  and  exhaust.      A   small   pump   is 
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attached  which  keeps  an  auxiliary  vessel  filled  with  air 
compressed  to  a  higher  pressure  than  that  obtained  in 
the  cylinder.  This  serves  to  inject  the  fuel,  and  also  to 
start  the  engine. 

With  this  engine  of  20  horse  pi_  'er  working  with  re- 
fined liquid  petroleum,  the  maximum  available  theoretical 
efficiency  was  about  50  per  cent.,  and  the  actual  ratio  of 
indicated  energy  to  the  total  energy  of  the  fuel  was 
about  35  to  40  per  cent.,  showing  an  indicated  efficiency 
of  the  engine  as  such  of  70  to  80  per  cent.  The  me- 
chanical losses  of  this  engine  varied  between  25  and  30 
per  cent,  on  high  loads,  giving  over  26  per  cent,  of  the 
total  heat  of  the  fuel  as  available  energy  at  the  shaft. 
With  reduced  loads  the  mechanical  efficiency,  of  course, 
falls  off,  but  the  thermal  efficiency,  owing  to  the  greater 
expansion,  increases,  thereby  counterbalancing  to  a 
large  extent  the  other  and  rendering  the  consumption  of 
fuel  per  horse  power  low  at  all  but  the  lightest  loads. 
Owing  to  the  high  pressure  employed  in  this  engine 
also,  the  cylinder  dimensions  are  from  30  to  50  per  cent, 
less  than  those  cf  gas  engines  of  the  explosion  type. 

The  governing  of  the  speed  is  also  as  simple  and  easy 
as  that  of  the  steam  engine.  The  exhaust  gases  are 
noticeably  invisible  and  nearly  odorless  during  ordinary 
running,  owing  to  the  perfect  combustion,  which  also 
prevents  fouling  of  the  interior  cf  the  engine. 

In  a  paper  read  before  the  same  meeting  by  Professor 
Schroter,  describing  the  tests  made  with  the  engine,  the 
following  facts  were  shown  : 

There  was  a  noticeably  exact  regulation  of  the  com- 
bustion process.  One  hundred  and  more  diagrams  were 
found  to  coincide  exactly  as  with  steam  engines  on 
constant  load.  The  ratio  of  indicated  work  on  com- 
pression to  that  of  indicated  work  on  expansion,  average 
values  for  lull  and  hall  load  being  taken,  showed  a  value 
of  about  50  per  cent.  The  mean  effective  pressure  in 
the  working  cylinder  was  about  7^^  kilograms  per 
square  centimetre  on  full  load  and  5j/^  on  half  load, 
corresponding  to  100  and  70  pounds  per  square  inch. 
The  effective  work  was  measured  by  a  modified  prony 
break.  The  mechanical  efficiency,  that  is,  the  ratio  of 
effective  work  to  indicated  work,  varied  from  75  per 
cent,  to  about  58  per  cent.,  as  the  work  was  varied 
from  full  to  halt  load.  The  consumption  of  petroleum 
per  break  horse  power  was  about  0.24  kilogram  on  full 
load  and  0.28  on  half  load.  Careful  tests  were  made  of 
the  calorific  value  of  this  fuel,  showing  that  there  was 
converted  into  brake  horse  power  over  25  per  cent,  of 
the  available  energy  of  the  fuel  at  full  load  and  over  22 
per  cent,  at  half  load. 

The  Diesel  motor  has  been  patented  in  all  countries 
where  patents  are  granted  lor  inventions,  and  the 
rights  for  the  United  States  and  Canada  have  been  ac- 
quired by  a  company  .'iince  incorporated  under  the  laws 
of  New  York  State  as  the  "  Diesel  Motor  Company  of 
America,"  with  offices  at  No.  11  Broadway,  New 
York. 


AMALGAMATION  OF  ELECTRICAL 
INTERESTS. 
Within  the  past  month  the  amalgamation  of  the 
Thompson  Electric  Co.,  of  Hamilton,  and  the  Toronto 
Electric  Motor  Co.,  of  Toronto,  has  taken  place.  The 
new  concern  will  be  known  as  the  Toronto  Electric 
Motor  Co.,  Limited,  with  headquarters  in  Toronto,  and 
a  capital  of  $50,000.  A  new  factory  building,  95  by  50 
feet,  is  now  being  erected  on  Pearl  street,  which  will  be 


equipped  with  modern  tools  for  manufacturing  and 
appliances  for  fully  testmg  the  finished  product.  A 
travelling  crane  will  extend  the  whole  length  of  the 
shop,  and  each  machine  will  be  connected  with  a  separ- 
ate motor,  making  a  thoroughly  complete  establishment. 
The  manufacture  of  arc  and  incandescent  lighting  and 
power  plants  will  be  continued. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

-A  WKLL  altonded  meeting:  of  the  Executive  Committee  of  the 
above  association  was  held  at  the  office  of  the  secretary,  Mr.  C. 
H.  Mortimer,  Confederation  Life  Building,  Toronto,  on  the  5lh 
inst.,  to  further  arrangements  for  the  annual  convention  which  is 
to  be  held  in  Montreal. 

The  dales  chosen  for  the  convention  are  Tuesday,  Wednesday 
and  Thursday,  the  2Sth,  29lh  and  30lhof  June.  The  headquarters 
of  the  association  during  the  convention  will  be  at  the  Windsor 
Hotel,  where  the  business  sessions  and  the  annual  banquet  will 
also  be  held. 

The  draft  programme  recommended  by  the  local  committee  of 
arrangements,  with  some  sliglit  amendments,  was  adopted,  and 
is  as  follows  : 

First  D.w. — Executive  meeting  9.30  to  10  a.m.;  session,  10 
a.m.  lo  1  p.m.  ;  session,  2  to  5  p.m.  ;  7.30  p.m.,  trip  around  Mount 
Royal  by  special  Park  and  Island  cars,  afierwards  ascending 
Incline  railway  lo  lookout  on  mountain  to  viesv  the  city  under 
illumination. 

Second  D.W. — Session,  9  to  12,  noon;  cabs  and  busses  from 
Windsor  Hotel  at  i  p.m.  to  visit  :  (i)  Bell  Telephone  Company's 
new  building  ;  (2)  Street  Railway  Company's  power  house  ;  (3) 
power  house  and  works  of  the  Lachine  Rapids  Hydraulic  &  Land 
Co.,  returning  to  city  at  7.30  p.m.;  9  p.m.,  annual  banquet  of 
.Associaiion  at  Windsor  Hotel. 

Third  Day. — Session,  9  to  12  a.m.,  election  of  officers  and 
visit  lo  MjGiU  University  ;  1.30  p.m.,  visit  to  Royal  Electric  Com- 
pany's lighting  station  and  factory,  then  by  special  G.  T.  train  lo 
visit  the  works  of  the  Cliambly  Manufacturing  Company  at 
Chambly. 

.\  number  of  very  interesting  and  instructive  papers  relating  lo 
various  phases  of  electrical  work  have  been  promised,  and  are  in 
course  of  preparation. 

Xegoliations  are  in  progress  wiih  the  object  of  securing  special 
transporlalicn  rates  to  enable  a  large  number  of  the  western 
members  to  participate  in  the  proceedings  of  what  will  un- 
doubtedly be  a  very  pleasurable  and  instructive  occasion.  We 
hope  to  be  in  a  position  to  announce  further  particulars  in  our 
May  number. 


PROPOSED  MARITIME  ELECTRICAL  ASSOCL\TION. 

A  MEETiNc;  has  been  called  ai  ihe  Halifax  Hotel,  Halifax,  Nova 
Scolia,  for  Tuesday,  the  12th  inst.,  for  the  purpose  of  organizing 
a  Maritime  Electrical  Associaiion.  The  preliminary  ciicular 
stales  that  "  while  it  is  felt  that  all  those  engaged  in  the  electrical 
business  in  Canada  should,  if  possible,  belong  to  the  Canadian 
Electrical  .Associatio.i,  there  still  remains  a  great  need  for  an 
association  of  a  more  local  character,  whose  place  of  meeting 
would  be  accessible  to  all  its  members,  and  which  could  discuss 
not  only  papers  of  a  technical  character,  but  also  Ihe  questions 
arising  from  purely  local  circumstances."  Among  the  principal  pro- 
moters of  the  new  organization  are  :  Mr.  E.  T.  Freeman,  of  the 
General  Electric  Co.,  Halifax  ;  Mr.  Jas.  W'addell,  P.  E.  I.  Electric 
Co.,  Charlottetown,  P.E. I.;  Mr.  F.  A.  Bowman,  New  Glasgow 
Electric  Co.,  and  Mr.  J.  H.  Winfield,  Nova  Scotia  Telephone  Co., 
New  Glasgow,  N.  S. 


ROYAL  ELECTRIC  ENGINEERING  SOCIETY. 

At  a  meeting  of  the  Royal  Electric  Engineering  Society  held 
on  March  i7lh,  Mr.  K.  B.  Thornton,  of  the  Royal  Electiic  Co., 
read  a  paper  on  "Allernating  Current  Arc  Lamps,"  and  at  a 
meeting  held  on  March  31st  Mr.  W.  F.  McLaren  and  Mr.  R.  F. 
Morkill  read  a  paper  on  "  Alternating  Current  Motors."  Mr.  Dix 
will  read  a  paper  at  the  next  meeting  on  April  14th.  The  society 
are  holding  their  meetings  in  the  Board  room  at  Ihe  Royal  Elec- 
tric Company's  general  offices.  Queen  street. 


Messrs.  Ness,  McLaren  &  Bate,  telephone  manufacturers  of 
Montreal,  who  were  recently  burnt  out  at  No.  749  Craig  street, 
have  taken  new  premises  at  No.  419  St.  James  street  (corner  of 
Craig),  and  have  pnl  in  a  complete  new  plant  of  special  tools  and 
machinery  for  the  rapid  turning  out  of  telephones,  telegraph 
instruments  and  eleclricial  supplies  of  all  kinds,  and  they  now 
have  one  of  the  best  equipped  and  up  to-date  factories  in  Canada. 
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MATTERS  AFFECTING  THE  COST  OF  ELECTRIC 
POWER. 

By  H.  p.  Elliott,  B.A.Sc.,  Lecturer  Toronto  Technical  School. 

The  paper,  of  which  the  following  is  a  short  dijjesl,  was  written 
with  the  intention  of  pointing  out  the  nature  of  and  relation  be- 
tween the  various  items  that  enter  into  the  cost  of  production  of 
electric  power  for  incandescent  lighting,  and  the  effect  upon  the 
cost  per  unit  output,  of  different  styles  of  engines,  ditVerences 
in  the  cost  of  coal,  and  different  methods  ol  supply.  It  may  also 
serve  to  show  why  the  efficiency  of  production  is  lower  and  the 
cost  higher  than  for  most  other  forms  of  power.  The  chief  thing, 
however,  to  which  attention  is  called  is  the  great  influence  of  the 
variable  load  upon  the  cost,  being  much  greater  than  poor  en- 
gines or  high-priced  coal. 

A  problem  of  this  nature  cannot  be  attacked  in  a  general  man- 
ner, but  a  particular  case  must  be  taken,  and  results  will  be  ob- 
tained which  indicate  to  a  greater  or  less  extent  what  to  expect 
in  general  practice. 

A  350  K.w.  dynamo  used  to  supply  power  for  incandescent 
lights  in  a  city  from  30,000  to  60,000  inhabitants  will  be  used  as 
the  basis  of  calculation.  This  dynamo  is  assumed  (upon  informa- 
tion furnished  by  the  Canadian  General  Electric  Co.)  to  have  at  an 
output  of  3j6  K.W.,  a  commercial  efficiency  of  93. 8%.  Its  efficiency 
curve  is  given,  No.  17,  Plate  II. 

In  order  to  get  the  total  capital  invested  we  have  to  figure  on 
boilers  erected  and  connected,  engines  ready  for  work,  dynamo, 
including  switchboard  and  all  necessary  instruments,  etc., 
building  chimney  and  ground,  and  then  allow  an  additional 
amount  for  inspection  and  loss  of  interest  during  construction. 
Figures  are  given  by  Dr.  Chas.  Emery,  of  New  York,  which  repre- 
sent good  modern  practice  for  engines  and  boilers,  both  in  regard 
to  cost  and  efficiency.  These  figures,  which  are  given  in  the 
report  of  the  proceedings  of  the  A.I.E.E.,  are  used  in  tlie  present 
paper  to  arrive  at  the  capital  invested  in  engines  and  boilers. 
Good  modern  water-tube  boilers  are  used,  at  a  cost  of  fro.n  $22 
to  $25  per  H.P.,  set  up  and  connected.  The  horse  power  required 
in  each  case  is  calculated  from  the  assumed  steam  consumption 
of  the  engine.      Four  styles  of  these  are  used  : 

1.  Simple  high-speed  non-condensing. 

2.  Simple  low-speed  non-condensing. 

3.  Compound  high-speed  condensing. 

4.  Compound  low-speed  condensing. 

The  coal  is  to  have  an  evaporative  power  of  8.5  pounds  of  water, 
and  assuming  a  four  per  cent,  loss  in  the  bells  and  a  dynamo 
efficiency  of  93.8  per  cent.,  the  output  in  watt  hours  per  pound  of 
coal  at  full  load  given  in  column  39  is  obtained. 

The  interest  or  dividend  to  be  paid,  which  comes  into  the  cost 
account,  is  placed  at  10%  on  the  capital  invested.  The  remaining 
expenses  may  be  included  under :  Depreciation  on  boilers,  engines, 
dynamo  and  buildings  ;  supplies  and  probable  repairs  ;  wages,  in- 
surance, ttxes,  renewals  and  cost  of  coal.  Calculation  is  made 
with  each  of  the  above  styles  of  engine  for  coal  at  $2.67  and 
$4.46  per  ton  of  2,000  lbs.,  and  for  the  three  cases  :  first,  where 
the  plant  runs  fully  loaded  for  308  days  of  10  hours  each  ;  second, 
for  365  days  of  20  hours  each  ;  and  third,  where  the  power  has  to 
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be  supplied  according  to  the  load  line.  No.  6,  on  plate  1.  li  will 
be  noticed  that  in  this  case  there  is  the  same  total  output  per  day 
as  when  the  plant  was  fully  loaded  for  10  hours,  that  is,  3,360  K.w. 
hours. 

There  is  not  space  in  the  present  condensed  article  10  describe 
and  justify  the  methods  used  in  arriving  at  the  cost  in  this  third 
case,  more  than  to  say  that  such  expenses  as  wages,  renewals, 
repairs,  interest  and  taxes,  will  be  as  high  for  a  year  as  if  the 
plant  ran  fully  loaded.  The  cost  per  unit  output  is  therefore  in- 
creased. The  cost  of  coal  per  unit  output  is  obtained  by  plotting 
an  efficiency  curve  for  the  plant,  showing  the  output  per  pound 
of  coal  at  various  loads.  This  is  done  in  the  case  of  engine  No. 
4  only,  but  in  order  to  compare  the  total  costs  in  each  case,  the 
same  efficiency  curve  is  used  with  the  others. 

The  curve  of  engine  efficiency.  No.  16,  is  plotted  in  the  follow- 
ing way  :  The  decrease  in  efficiency  due  to  increased  cylinder 
condensation  is  calculated,  using  a  method  given  by  Professor 
Carpenter  for  this  style  of  engine.  It  is  a  modified  form  of  Thurs- 
ton's proposition  that  the    wastes    vary    as    the  square  root  of  the 
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number  of  expjinsions,  and  seems  to  give  results  comparable  with 
those  obtained  by  actual  experiment.  F"or  the  friction  there  is 
56  H.P.  lost  at  full  load.  This  includes  both  engine  and  jack- 
shaft  friction.  Of  this,  40  H.  p.  is  assumed  to  be  a  constant  for 
all  loads,  and  the  remaining  16  H.P.  is  a  function  of  the  i  H.P. 
Having  by  this  means  obtained  curve  No.  16,  it  is  easy  to  abtain 
No.  18,  which  gives  the  engine  efficiency  in  terms  of  the  dynamo 
output.  Combining  18  and  19,  we  gel  No.  20,  which  gives  the 
efficiency  of  the  plant  in  per  cent,  of  that  at  full  load.  Taking 
this  curve  in  conjunction  with  the  assumed  load  line.  No.  6  on 
Plate  I,  the  average  cost  of  coal  per  K.w.  hour  is  found,  and  then 
the  total  costs  as  given  in  columns  Nos.  33  and  34. 

To  give  an  idea  of  the  nature  of  the  costs  of  distribution  to  con- 
sumers columns  35,  36,  37  and  38  are  calculated.  -Suppose  the 
generator  is  wound  for  1 1 1.3  volts,  and  there  is  an  average  drop 
of  5%  on  the  lines,  the  average  voltage  supplied  will  be  106.  The 
336  K.w. ,  at  a  pressure  of  1 1 1.3  volts,  will  mean  3018  amperes. 
A  loss  of  18  amperes  is  assumed  through  the  shunts  of  the 
Thompson    meters    and    other   leakages.     This  leaves  3000  am- 
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peres  at  a  pressure  of  106  volts,  or  318  K.w.  supplied  to  cus- 
tomers. For  an  installation  of  this  size  in  a  city  where  the  con- 
sumers do  their  own  inside  wiring:  and  the  line  work  is  all  above 
ground,  the  estimated  cost  of  the  construction  w'ork  is  placed  at 
$40,000.  This  provides  for  6,000  60  watt  lamps,  and  the  estima- 
lion  is  made  on  figures  obtained  from  one  of  the  agents  of  the 
Canadian  General  Electric  Company.  The  following  items  will 
have  to  be  added  to  the  cost  account  : 

Interest  on  $40,000  at   io% $4,000 

Depreciation  on  construction  work  al  4% 1,600 

Salary    of  clerk    to  keep  books  and  render  accounts, 

etc.,  at  $12  per  week 6J4 

Wages  of  boy  to  reail  meters,  etc.,  at  $4  per  week. .  .  208 


Total $6,432 

This  means  that  without  taking  into  account  the  loss  in  distribu- 
tion, 0.657  cents  will  have  to  be  added  to  the  cost  per  K.W.  hour 
on  the  basis  of  308  days  of  10  hours,  and  0.277  cents  will  have  to 
be  added  in  the  case  where  the  plaut  runs  365  days  of  20  hours. 
Taking  into  account  the  loss  in  distribution,  the  total  costs  per 
K.w.  hour  as  given  in  columns  35,  36,  37  and  38  are  obtained. 
Upon  looking  over  the  official  reports  of  pumping  engine  tests, 
it  is  seen  that  the  work  actually  done  per  pound  of  coal  is  in  many 
cases  equivalent  to  400,  500,  or  even  more  w'att  hours,  whereas 
in  power  houses  the  output  is  in  many  cases  less  than  too  and 
seldom  over  200  watt  hours  per  pound.  This  is  notwithstanding 
the  fact  that  an  engine  and  dynamo  can  be  constructed  nearly,  if 
not  actually,  as  efficient  as  a  pumping  engine.  The  low  efficiency 
is  due  directly  and  indirectly  to  the  variable  load,  which  has  a 
still  greater  effi?ct  on  the  cost  of  production.  It  lowers  the  effi- 
ciency directly,  as  already  pointed  out  in  the  preceding  calcula- 
tion.    Moreover,  if  an  attempt  to  keep   up  the  efficiency  is  made 
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by  dividing  the  units,  it  is  still  much  lower  than  it  would  be  with 
a  constant  load.  The  units  must  be  smaller  and,  therefore,  less 
efficient,  and  besides  this  there  are  extra  belting  and  friction 
losses  introduced.  The  total  load  line  in  most  power  houses  will 
be  made  up  of  a  number  of  diffiirent  kinds  of  load  lines.  Curves 
I,  2,  3,  4  and  5,  on  Plate  I,  are  taken  from  a  power  house  in  a 
city  having  between  thirty  and  forty  thousand  inhabitants,  and 
illustrate  what  is  meant.  Different  sizes  and  styles  of  units  will 
have  to  be  installed,  and  this  results  in  a  much  lower  efficiency 
than  could  be  otherwise  obtained.  The  engines  used  in  the  cal- 
culations represent  good  modern  practice  for  this  size  and  style, 
yet  with  these  even  at  full  load  it  can  be  seen  that  the  efficiency 
is  comparatively  low,  and  with  the  load  line  assumed,  which  is 
equivalent  to  a  load  factor  of  46,  the  efficiency  has  been  reduced 
to  62.5%  of  that  at  full  load. 

The  effect  of  the  variable  load  upon  the  cost  is  even  greater. 
The  items  which  enter  into  the  cost  account  may  be  classified  as 
follows  : 

First  :  Those  that  vary  directly  as  Ihe  output.  The  cost  per 
unit  is  the  same  no  matter  what  the  load.  This  class  includes 
such  items  as  cost  of  carbons  and  incandescent  lamp  renewals. 

Second  :  Those  that  decrease  with  the  output,  but  not  so  rapid- 
ly. The  cost  per  unit  increases  to  a  great  or  or  less  extent.  This 
class  includes  cost  of  coal,  oil,  supplies  of  certain  kinds,  and  per- 
haps wages. 

Third  :  Those  that  remain  constant  no  matter  what  the  output. 
The  cost  per  unit  varies  inversely  as  the  output.  This  includes 
insurance,  taxes,  rent,  interest  and  generally  wages. 

It  is  evident,  then,  that  as  the  two  latter  classes  include  the 
greater  part  of  the  costs,  the  cost  per  unit  must  greatly  increase 
as  the  load  factor  becomes  smaller. 


MUNICIPAL  OWNERSHIP  VS.  PRIVATE 
CORPORATIONS. 

Mr.  M.  J.  Francisco,  of  Rutland,  Vermont,  has  issued 
the  fifth  edition  of  his  work  entitled  "  Municipal  Owner- 
.ship  vs.  Private  Corporations,"  in  which  he  presents 
many  strong  arguments  against  municipal  control  of 
electric  light  plants.  Mr.  Francisco  commenced  the 
investigation  of  municipal  ownership  in  1885,  and  has 
personally  visited  nearly  all  the  municipal  plants  in  the 
United  States  and  Europe.  Having  had  many  years' 
experience  in  the  electric  light  business  he  is  in  a  posi- 
tion to  analyze  statements  made  in  regard  to  the  man- 
agement of  plants,  and  to  judge  of  their  efficiency. 

At  the  outset  the  author  shows  how  many  of  the 
erroneous  statements  regarding  the  cost  of  electric  light 
produced  under  civic  control  are  arrived  at,  and  refers 
at  some  length  to  municipal  ownership  in  England  and 
Scotland,  where  the  actual  facts  prove  it  to  be  much 
less  successful  than  is  generally  supposed. 

Some  figures  submitted  by  Mr.  Francisco  are  interest- 
ing. Statistics  from  174  private  companies  show  the  cost 
per  lamp  per  hour  to  be  .0252  cents,  while  they  furnish 
on  an  average  654  candle  power  per  hour  for  one  cent. 
The  same  analysis  of  86  municipal  lighting  plants,  taken 
from  every  state  in  the  United  States  in  which  muni- 
cipal plants  are  operated,  shows  that  the  average  cost 
per  hour  is  .0359  cents,  while  they  only  furnish  on  an 
average  404  candle  power  per  hour  for  one  cent.  This 
shows  that  the  private  companies  are  furnishing  the 
lights  on  contract  on  an  average  of  .107  cents  per  hour 
less  than  the  municipalities  can  produce  them,  and  also 
furnishing  250  candle  power  per  hour  more  for  one  cent 
than  the  municipal  plants.  Late  reports  from  municipal 
plants  also  show  that  the  expense  of  maintaining  the 
plant  is  increasing  each  year,  but  notwithstanding  this 
increased  cost  in  municipal  plants,  the  price  charged  by 
private  companies  for  lights  has  decreased  every  year. 
A  list  is  published  of  municipal  plants  that  proved  un- 
satisfactory, and  were  abandoned  or  sold. 

Massachusetts,  it  is  stated,  has  a  commission  which 
controls  the  electric  companies,  and  from  statistics  ob- 
tained from  the  commissioners'  report,  the  following 
figures  as  to  the  average  cost  are  obtained  : 
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It  will  be  seen  that  the  average  cost  per  lamp  per  year 
in  the  municipal  plants  is  $110.99,  while  the  same  cost 
with  private  companies  is  $102.98.  The  average  cost 
per  hour  is  .04  and  .034  cents  respectively,  and  the 
average  candle  power  per  hour  furnished  for  one  cent 
248  and  513. 
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LONG  DISTANCE  TELEPHONY  IN  CANADA. 

Rapid  as  has  been  ihe  development  in  the  application 
of  electricity  to  the  requirements  of  social  and  com- 
mercial lite,  in  no  direction  has  this  development  been 
more  surprising  than  in  the  science  of  telephony,  and 
more  especially  in  the  extension  ot  its  capabilities  for 
long  distance  communication.  It  is  doubtful  if  the 
achievements  of  the  long  distance  telephone  are  as  yet 
fully  appreciated  by  many  who  are  well  versed  in  the 
triumphs  of  other  branches  of  electricial  science  ;  much 
less  to  the  general  public.  It  is  our  appreciation  of  this 
fact  that  induces  the  conclusion  that  a  review  of  the 
long  distance  telephone  service  of  the  Bell  Telephone 
Company  of  Canada  would  be  interesting,  as  well  as 
instructive,  to  many  ot  our  readers.  Comparatively  few 
people  in  Canada  realize  that  to-day  it  is  perfectly 
feasible  to  converse  satisfactorily  by  long  distance  tele- 
phone, say,  from  Toronto  to  Portland  ;  Montreal  to 
Pittsburg  or  Chicago  ;  Hamilton  to  Baltimore;  or  Ottawa 
to  Washington.      \'et  it  can  be,  and  is  being  done. 

Leaving  aside  altogether  the  enormous  and  constant 
application  of  inventive  skill  and  capital  which  have 
been  required  to  bring  the  local  telephone  service  to  its 
present  efficiency,  it  is  certain  that  the  changes  and  the 
development  of  the  long  distance  branch  of  the  service 
have  been  equally  radical  and  proportionately  expensive. 

The  first  attempt  of  the  Bell  Teleephone  Company  of 
Canada  to  establish  a  long  distance  service,  was  made 
in  1881,  by  the  construction  of  a  single  iron  wire  line 
between  Toronto  and  Hamilton,  then  considered  quite 
an  achievement,  and  the  line  was  well  patronized. 
Within  three  years,  855  miles  of  poles  and  1,500  miles 
of  wire  w-ere  constructed  by  the  company,  but  so  rapidly 
did  conditions  change,  that  even  in  this  short  time  this 
type  of  line  was  found  inadequate  to  the  requirements 
of  a  growing  business. 

In  1885  copper  wire  was  substituted  for  iron  wire, 
affording  better  results.  The  introduction  of  the 
electric  light  and  trolley,  however,  soon  forced  upon  the 
company  another  and  a  more  radical  change,  and 
metallic  circuits  had  to  be  adopted  upon  all  principal 
lines.  This  change,  begun  in  1S85,  was  carried  on  as 
fast  as  circumstances  would  allow  uncil  all  the  principal 
lines  of  the  company  were  made  metallic,  or,  in  other 
words,  two  wires  w'ere  necessary  to  transmit  a  satisfac- 
tory converstation  where  one  would  suffice  before  the 
introduction  of  electric  cars. 

The  extension  of  the  system,  in  the  meantime,  went 
on  apace,  until,  at  the  end  of  ten  years,  the  company 
had  in  operation  4,484  miles  of  pole  line  and  13,148 
miles  of  wire  in  its  long  distance  service,  and  at  the 
present  time  they  have  in  the  provinces  of  Ontario  and 
Quebec  6,095  miles  of  poles,  bearing  16,567  miles  of 
wire. 

Connections  have  been  established  with  the  extensive 
long  distance  system  of  the  American  Telegraph  and 
Telephone  Company  and  affiliated  companies  in  the 
United  States,  at  Newport,  Vermont,  St.  Albans,  Og- 
densburg,  Buffalo  and  Detroit,  affording  a  system  of 
direct  telephonic  communication  as  far  south  as  Virginia 
and  Tennessee,  and  from  the  cities  and  towns  of  the 
Atlantic  seaboard  westward  to  Nebraska. 

The  difference  in  the  cost  of  the  first  long  distance 
line  of  1881  and  the  long  distance  line  of  to-day  affords 
one  of  the  serious  problems  in  finance  which  the  com- 
pany has  to  meet.  It  is  not  a  mere  matter  of  change  ; 
it  is  a  revolution  requiring  absolutely  new  and  far  more 


expensive  construction.  In  1881  a  No.  9  iron  wire  (288 
lbs.  to  the  mile)  was  the  best  in  use.  To-day  most  of 
the  construction  is  of  two  copper  wires  (which  together 
weigh  53^  lbs.  to  the  mile).  I'ormerly  32  poles  to  the 
mile  were  sufficient,  but  with  the  introduction  of  copper, 
in  order  to  reduce  the  strain  upon  the  wire,  40  poles  to 
the  mile  are  used  ;  the  poles  have  to  be  set  deeper  in 
the  groiuul  and  more  carefully  stayed,  all  ot  which 
greatly  increases  the  cost. 

The  long  distance  central  office  equipment  of  to-day 
is  much  more  expensive  than  it  was  ten  years  ago,  im- 
provements having  been  made  to  facilitate  the  work  of 
operating  and  to  secure  the  best  results  in  communica- 
tions. The  astonishing  results  which  the  long  distance 
telephone  service  of  to-day  affords  is  due  as  much  to  the 
improvement  in  instruments,  switches  and  other  appara- 
tus, and  to  the  system  upon  which  these  are  employed, 
as  it  is  to  the  improvement  in  the  lines. 

Many  people  suppose  that  the  long  distance  telephone 
is  a  competitor  of  the  telegraph,  and  they  are  unable  to 
understand  the  cause  of  the  difference  in  rates.  The 
competition  is  largely,  if  not  entirely,  mythical,  and  the 
reason  for  difference  in  rates  is  easily  explained.  The 
telegraph  employs  a  single  iron  wire  conductor,  and,  by 
means  of  a  quadruplex  instrument,  this  single  wire  is 
made  to  serve  the  purpose  ot  four  wires.  The  long 
distance  telephone  service  requires  two  copper  wires  for 
each  circuit,  which  together  weigh  nearly  double  what 
the  single  iron  wire  does,  and  costs  over  five  times  as 
much  per  pound.  The  general  construction  and  office 
equipment  of  the  long  distance  telephone  service  is  also 
far  more  expensive  than  that  of  the  telegraph.  Nor 
does  the  comparison  end  here.  An  ordinary  ten-word 
telegram  may  be  transmitted  in  one  minute,  and  it  is 
practicable  to  transmit  four  messages  simultaneously 
over  one  wire.  Each  completed  conversation  over  the 
longdistance  telephone  occupies  two  wires  tor  an  average 
of  ten  minutes  ;  the  comparison,  therefore,  being  two 
copper  wires  for  ten  minutes,  as  against  one-quarter  of 
a  single  iron  wire  one  minute. 

Another  important  difference  arises  from  the  essential 
difference  in  the  two  systems  of  communication.  The 
sender  of  a  telegram  writes  out  his  message  and  goes 
about  his  business,  and  the  operator  forwards  it  as 
other  demands  on  the  line  will  best  admit,  with  slight 
reference  to  time,  thus  keeping  the  telegraph  lines  fully 
employed  at  all  hours. 

The  correspondent  by  telephone  must  have  the  line 
when  he  requires  it,  or  not  at  all,  and  practically  the 
entire  earnings  of  the  long  distance  telephone  line  must 
be  within  such  hours  as  business  men  generally  are  in 
their  offices,  the  hours  during  which  these  lines  are 
productive  being  thus  limited  ;  and,  as  has  already  been 
pointed  out,  the  capacity  of  the  long  distance  line  being 
confined  to  an  average  of  six  conversations  per  hour,  it 
is  clear  that  the  rate  must  be  sufficient  to  yield  during 
that  time  an  adequate  return  upon  the  investment  and 
expenses. 

Telephone  rates  are  based  on  mileage  and  the  time 
the  line  is  occupied.  The  parties  to  a  conversation  ab- 
solutely control  the  line  for  the  whole  distance  between 
them,  on  the  average,  ten  minutes  (five  minutes  for  the 
conversation  and  five  minutes  to  arrange  the  connection 
and  to  disconnect  the  line).  It  follows  that  in  equity 
they  must  pay  for  the  investment  they  control  for  the 
time  it  is  at  their  disposal.  Therefore,  distance  and 
time  must  be  the  ruling  factors  in  fixing  the  rates. 

The  telegraph  and  long  distance  telephone  have 
distinct  functions  and  serve  a  different  purpose  to  the 
commercial  world.  The  telephone  has,  in  reality, 
created  a  business  for  ifelf.  Time  is,  to-day,  the 
prime  consideration  in  the  transaction  of  much  business, 
and  the  long  distance  telephone  obliterates  both  time 
and  space.  Retail  merchants  no  longer  carry  the  heavy 
stock  of  former  years,  but  promptly  supply  the  require- 
ments of  their  customers  through  the  connection  the 
long  distance  telephone  affords  with  the  wholesaler. 
So,  through  every  branch  of  business  the  telephone  has 
become  a  distinct  and  indispensable  factor,  the  useful- 
ness of  w  hich  will  be  extended  as  its  possibilities  be- 
come more  generally  known  and  recognized. 
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AN  HISTORICAL  CHAPTER  ON  THE  STEAM 
ENGINE. 

For  the  following  historical  chapter,  which  traces 
from  B.C.  down  to  the  present  time,  in  chronological 
order,  the  different  stages  the  steam  engine  has  gone 
through  to  make  it  what  it  is  to-day,  we  are  indebted  to  a 
treatise  entitled  "  Smokeless  Heat,'"  issued  by  the  Gen- 
eral Engineering  Company,  of  Toronto  : 

927  B.C. — Homer  spoke  of  steam  as  we  do. 

390  B.C. — Plato  described  steam  as  water  melted  into  air  by 
heat,  which  could  be  compressed  into  water  again. 

222  B.C. — Archimedes  is  said  to  have  used  steam  in  his  defen- 
sive engines. 

150  B.C. — Hero  is  associated  with  the  invention  of  the  steam 
engine,  although  it  appears  to  have  been  known  1,000  years  before 
his  time.      He  invented  hot  air,  rotatory  and  idolatrous  engines. 

1543. — DeGary,  a  Spanish  captain,  proposed  to  propel  ships  by 
steam. 

1601. — Porta,  the  inventor  of  the  magic  lantern,  showed  the 
relative  volume  and  force  of  steam  in  raising  water. 

1612. — De  Caus  showed  the  power  of  the  sun  on  confined  water 
by  lenses  ;  to  increase  the  sun's  effect,  water  was  forced  up  six 
feet  in  pipes. 

1618 — David  Ramsay  obtained  a  patent  for  an  engine  to  plough 
without  horses,  to  raise  water  and  propel  ships  and  to  raise  water 
by  fire  from  deep  pits,  move  ships  against  wind  and  tide,  and  to 
fertilize  the  earth. 

1629. — Branca  describes  a  rotary  steam  engine  he  used  for 
grinding  drugs. 

1648. — The  suggestion  of  flying  by  high  pressure  steam  and 
large  wings  was  made. 

1651. — Marquis  of  Worcester  pumped  water  by  steam  engine. 

1702. — Savary  states,  "My  engine  raises  a  full  bore  of  water 
sixty  or  seventy  feet  high,  and  if  strong  enough  I  would  raise 
water  500  to  1,000  feet  high."  Savary  was  the  first  to  use  guage 
cocks.  It  is  related  that  Savary  accidentally  discovered  the  force 
of  condensation  of  steam  from  a  wine  flask — not  quite  empty — 
being  thrown  on  a  fire  and  producing  steam.  He  took  it 
off  the  fire  and  immersed  its  mouth  below  cold  water,  which  con- 
densed the  steam  and  filled  the  flask  by  atmospheric  pressure. 

1705. — Newcomen  employed  the  air  to  perform  the  work  of 
pumping  water  and  steam  only  used  as  an  auxiliary.  Xewcomen, 
by  condensing  the  steam  below  the  piston,  forced  it  and  that  end 
of  the  beam  down,  whilst  the  elevation  of  the  other  end  raised 
water  from  the  mine.  Steam  was  therefore  used  merely  to  raise 
the  piston,  and  air  to  do  the  work. 

1740. — Experiments  made  at  Newcastle  are  said  to  ha\e  realized 
an  evaporation  of  eight  pounds  water  for  one  pound  coal. 

1757. — Fitzgerald  added  the  fly-wheel  to  the  engine. 

1762. —  Dr.  Black  investigated  the  properties  of  heal  and  steam 
and  propounded  the  doctrines  of  latent  heat. 

1766. — Blakely  introduced  tubular  boilers. 

1770. — Cugnot,  French  engineer,  made  a  model  of  a  steam 
locomotiv'e,  and  the  French  government  constructed  one  at  the 
Pasis  arsenal  and  tried  it  in  1771,  and  then  "laid  it  aside." 

1772. — Smeaton  determined  the  relative  steaming  values  of 
different  coals.  Smeaton  realized  a  duty  of  1 12,500  foot  pounds 
for  one  pound  coal. 

1 730-1819. — The  great  defect  of  Xewcomen's  engine  as  im- 
proved by  Smeaton  was  the  loss  of  heat  arising  from  condensing 
the  steam  in  the  working  cylinder.  James  Watt  estimated  this  to 
be  nearly  35%,  and  in 

1769. — Watt  patented  the  addition  of  a  separate  condenser. 

1782. — Watt  invented  tlie  double  acting  cylinder,  using  steam 
on  both  sides  ef  the  piston. 

1799. — Watt's  assistant,  Miirdock,  introduced  the  eccentric  and 
slide  valves.  Watt  invented  the  governor  and  throttle  valve.  To 
overcome  a  patent  unfairly  obtained  through  one  of  his  workmen. 
Watt  invented  and  used  the 

1780. — Sun  and  planet  wheels  in  place  of  the  crank.  Watt 
claimed  the  crank  was  part  of  his  design,  but  to  avoid  litigation 
used  this  arrangement. 

1776. — Watt  introduced  the  expansion  of  steam.  He  calculated 
when  cut  off  at  half  stroke  the  performance  would  be  as  1.7,  at  J4 
stroke  as  2.4,  and  at  1/7  as  3  in  economy  as  compared  with  steam- 
ing the  whole  stroke.  Walt  was  the  first  to  recognize  fully  the 
importance  of  gaining  some  knowledge  of  the  action  of  steam  in 
the  cylinder,  and  the  first  form  of  an  indicator  was  the  result  of 
his  efforts. 


1776. — Bushnell  proposed  a  screw  propeller  for  ships. 

1778. — Watt  erected  at  Shadwick  waterworks,  an  engine,  work- 
ing expansively. 

1780. — Watt,  by  improved  flue  and  other  arrangements,  ob- 
tained 8.6  pounds  evaporated  water  per  pound  coal,  or  nearly  10% 
better  than  Smeaton. 

1781. — Hornblower  patented  the  same  principle,  expanding  the 
steam  into  a  second  cylinder  which  led 

1782. — Watt  to  patent  his  single  cylinder  plan  of  expansion.  It 
cost  Boulton,  Watt's  partner,  $400,000  to  defend  his  patent  rights 
and  introduce  his  engines  before  any  profit  was  realized. 

1784. — James  Rumsy  exhibited  on  the  Potomac  a  boat  propelled 
by  machinery.  He  exhibited  a  boat  in  which  a  pump  worked  by 
steam  power  drove  a  stream  of  water  from  the  stern  and  thus  fur- 
nished the  motive  power. 

17S6. — Symington  tried  to  combine  Newcomen's  atmospheric 
engine  with  Watt's  separate  condenser,  yet  evade  the  patent,  but 
failed  to  do  so.  Symington  constructed  the  first  paddle  wheel 
steamboat  of  the  modern  class. 

1791. — Street  dropped  turpentine  on  hot  iron  and  exploded  the 
vapour  formed  below  a  piston  to  produce  motion. 

1797. — Cartwright  used  metallic  packing. 

1790-1816. — Trevethick  erected  in  connection  with  Watt's  for- 
mer workman.  Bull,  several  engines  with  double-acting  cylinders. 
This  able  engineer  introduced  high  pressure  steam  and  expanding 
to  a  low  pressure.  So  marked  was  the  economy  that  the  Court 
of  Spain  sent  him  with  regal  honors  to  the  silver  mines  in  Peru  to 
drain  them. 

1800. — Bell  fitted  a  four  horse  power  engine  in  a  small  vessel 
and  sailed  from  the  Clyde  to  the  Thames  at  seven  mites  an  hour. 

1802. — Trevethick  patented  a  road  locomotive  which  was  suc- 
cessfully tried  near  London. 

1804. — Improving  on  this  he  completed  a  locomotive  to  draw 
coal.  It  worked  well,  drawing  ten  tons  of  iron  at  five  miles  an 
hour.     Trevethick  was  the  inventor  of  the  first  modern  locomotive. 

1804. — Oliver  Evans  showed  wonderful  grasp  of  the  science, 
but  for  want  of  money  he  could  not  carry  out  his  ideas.  He  used 
the  exhaust  steam  to  heat  the  feed  water  ;  he  worked  with  high 
pressure  steam.  In  the  writers  opinion  Evans  has  not  got  the 
credit  he  deserves. 

1804. — Stevens,  of  Hoboken,  with  a  VV'atts  engine  4^4x9,  sup- 
plied with  steam  from  a  boiler  consisting  of  eighty-one  horizontal 
copper  tubes  one  inch  diameter  and  two  feet  long,  propelled  a 
steamboat  four  miles  an  hour  by  a  screw. 

1793-1807.  —  Fulton  successfully  introduced  steam  boilers  on  the 
Hudson. 

1815. — Ralph  Dodd  put  a  fourteen  h.  p.  engine  into  a  seventy- 
five  ton  boat  and  made  a  trip  of  75S  miles  in  122  hours  in  very 
stormy  weather. 

1807. — M.  DeRevax  moved  a  locomotive  carriage  by  exploding 
a  mixture  of  hydrogen  and  air  in  a  cylinder  by  electricity. 

1813. — Blackeit  demonstrated  that  the  enormous  weight  of  the 
adhesion  between  the  smooth  rails  and  the  equally  smooth  wheels 
would  suffice  to  prevent  the  wheels  of  a  locomotive  from  slipping. 

1814. — George  Stephenson  ran  his  locomotive  "Blucher"  on 
the  Killingworih  railway. 

1818. — Xapier  successfully  prosecuted  steam  navigation  and  in 

1822. — The  "James  Watt,  "  of  100  h.  p.  and  440  tons  burden,  ran 
from  Leilli  to  London  at  ten  miles  per  hour. 

1824. — Brunei  tried  a  carbonic  acid  gas  engine. 

1829. — Stephenson  obtained  the  prize  of  ;{^500  for  constructing 
and  running  his  locomotive  "  Rocket  "  over  a  distance  of  thirty 
miles  in  two  hours  and  seven  minutes.  This  test  was  between 
the  "  Sanspareil  "  built  by  Hackworth,  and  the  "  Novelty  "  built 
by  Ericsson,  and  was  to  be  a  run  of  thirty  miles  at  not  less  than 
ten  miles  per  hour  backward  and  forward  along  a  mile  level,  with 
a  load  three  limes  the  weight  of  the  engine.  The  "Novelty" 
after  running  twice  along  the  level  was  withdrawn,  owing  to  the 
failure  of  the  boiler  plates.  The  "Sanspareil  traversed  eight 
times  at  a  speed  of  nearly  fifteen  miles  an  hour  and  was  slopped 
owing  to  the  machinery  being  derani;ed.  The  "Rocket"  was 
the  only  one  to  stand  the  test.  The  maximum  speed  was  twenty- 
nine  miles  per  hour  and  the  minimum  twelve.  Stephenson  made 
a  splendid  reputation,  and  projectors  of  all  kinds,  together  with 
young  men,  asked  his  advice  and  counsel.  This  he  gave  cheer- 
fully, except  when  these  youths  were  "  affectedly  dressed,"  and 
put  on  "  airs  "  contrary  to  his  notions  of  propriety.  To  one  youth 
applicant  of  this  stamp  he  said  :  "I  hope  you  will  excuse  me,  I 
am  a  plain  spoken  person,  and  am  soriy  to  see  a  nice-looking  and 
rather  clo\er  young  man  like  you  disfigured  with  that  fine 
patterned  waist-coal  and  all  these  chains  and  fang-dangs.  If  I 
had  bothered  my  head  with  such  things  when  at  )  our  age  I  should 
not  be  where  I  am  now." 

1829. — Eiicsson  introduced  hot  air  as  a  competitor  with  steam. 

From  1829  until  t!ie  present  dale  the  history  of  the  locomotive 
is  a  vast  series  of  improvements  in  details,  far  too  various  and 
numerous  10  mention  here,  until  now  it  is  one  of  the  most  perfect 
and  beautiful  of  all  the  machines  with  which  the  engineer  has  to 
deal,  and  of  which  he  is  justly  proud. 
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CORRESPONDENCE 


CONVERSION  OF  WAVE  FORCE  INTO  MECHANICAL 
FORCE. 
Cau.akv,  N.W.T.,  March  4lh,  189S. 
To  ibc  Editor  of  the  Canadian  Electricai.  Nrws  : 

Dear  Sir,— While  perusing-  (he  contenis  of  the  Toronio  World 
of  llie  15th  of  January,  1898,  I  came  across  an  article  headed, 
"  Thomas  A.  Iidison,  Jr.,  thinks  he  has  a  plan  to  harness  old 
ocean  for  man's  benefit.  "  Now,  sir,  Thomas  A.  Edison,  Jr.,  is 
not  the  only  individual  who  has  solved  this  problem,  as  I  believe  I 
have  plenty  of  evidence  to  prove. 

About  five  years  ago  I  showed  this  same  plan  of  applyinjj  wave 
force  to  mechanical  appliances  to  Joseph  Powell,  an  architect  and 
civil  engineer,  of  Hamilton,  Onl.,  and  endeavored  to  persuade 
him  10  start  a  company  to  finance  it  and  take  out  patents,  but  he 
said  that  it  would  require  such  a  large  amount  of  money  that  he 
could  not  get  anyone  to  take  hold  of  il.  I  showed  him  how  il 
could  be  used  to  generate  current  for  the  Pacific  cable  at  the  in- 
termediate stations  in  the  Pacific  Ocean,  and  thereby  save  the 
shipping  of  coal  to  these  stations  ;  also  that  wherever  a  body  of 
water  existed  that  had  any  swell  or  roll  whatever  on  its  surface, 
how  it  could  be  used  or  applied  for  lighting,  heating,  cold  storage, 
and  other  mechanical  uses,  and  this  by  the  very  same  plan  as 
mentioned  in  the  article  in  the  World,  viz.,  floats  connected  or 
rather  held  in  position  by  a  pier,  these  floats  to  have  a  lever  to 
each  one,  one  end  of  each  of  these  levers  to  be  connected  to  a 
float,  the  other  end  connected  to  either  a  piston,  a  rack  or  a 
•clulch-rod,  and,  of  course,  the  lever  working  on  a  fulcrum.  I 
showed  him  how  it  could  be  used  :  first,  to  compress  air  ;  second, 
raise  water  to  a  higher  plain  ;  third,  compress  aminonia  ;  fourth, 
with  the  rack  or  clutch-rod  for  direct  connection  with  dynamic  or 
other  machinery ;  the  first  to  be  used  in  connection  with  air 
engines,  the  second  for  turbines,  the  third  for  cold  storage,  and 
the  fourth  as  stated. 

I  also  spoke  about  it  to  a  man  named  Moses,  who  was  the  in- 
ventor of  the  "  Moses"  stove  ;  he  had  a  hardware  store  on  Yonge 
street,  Eglington.  I  approached  him  with  reference  to  having 
tin  pump  cylinders  made  for  a  model,  but  which  I  did  not  get,  as 
I  used  the  clutch-rod.  I  also  spoke  to  Mr.  Oldfield  (proprietor  of 
the  .Anglo-.Xmerican  Novelty  Co.,  formerly  on  Lombard  street, 
then  on  .Vdelaide  street  east)  about  the  same  invention,  and 
roughly  described  it  to  him  one  day  in  the  Yonge  St.  Arcade.  I 
also  mentioned  the  fact  that  I  had  solved  the  difficulty  to  G.  Clay, 
accountant,  Yonge  St.  Arcade,  and  I  know  I  have  mentioned  it 
to  others. 

1  conceived  the  idea  about  ten  years  ago  while  watching  llie 
landing  stage  at  Liverpool,    England,    where   the  ferry-boats  run 


letter.  Three  years  ago,  while  in  chaige  of  the  .North  Toronio 
Electric  Light  and  Waterworks,  I  had  a  model  running  on  this 
same  plan. 

I  send  you  tracings  of  my  original  apparatus.  .\o.  1 
gives  a  general  idea  of  how  the  wave  motion  is  converted  by 
rods  (of  which  there  may  be  any  number)  A,  g,  into  circular 
molicn  by  friction  between  it  and  pulley  H.  The  pulleys  b  and 
b'  are  simply  accessories  to  insure,  first,  instant  release  immedi- 
ately rod  commences  to  descend,  and  second,  .1  firm  grip  on  U 
when  ascending.  .Vs  you  will  see,  the  pulley  b  is  so  inclined  that 
by  any  upward  movement  it  must  press  against  the  rod  .\  and 
thereby  cause  it  to  grip  the  pulley  B;  the  pulley  b  is  held  in  posi- 
tion by  arm  and  counterbalance  c.  The  pulley  b'  is  similarly  in- 
clined, but  in  opposite  direction  to  pullev  b,  so  that  any  downward 
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alongside  and  discharge  their  passengers.  This  landing-stage  is 
thousands  of  tons,  I  believe,  and  is  lifted  up  and  lowered  down 
by  floats,  as  the  tide  varies. 

Lastly,  I  wrote  Thomas  A.  Edison  about  this  matter  near  the 
close  of  the  year  1896  or  beginning  of  1S97,  but  I  do  not  remem- 
ber giving  him  any  details  whatever.  I  obtained  Mr.  Edison's 
address  from  Mr.  Haines,  the  book-keeper  for  Matthew  Bros.  & 
Co.,  48  Temperance  street,  Toronto,  and  told  him  I  was  writing 
Edison  about  an  invention.  I  also  told  H.  Matthews  the  same 
thing.     However,  Mr.  Edison  never  acknowledged  receiving  my 


movement  of  rod  A  tends  to  move  il  on  its  arm  downwards,  and 
in  so  doing  throws  or  pushes  the  rod  A  away  from  pulley  B.  The 
governors  act  through  the  levers  shown  on  the  cam  N  in  such 
manner  that  when  the  required  speed  is  reached  the  cam  presses 
down  on  the  arm  which  supports  pulley  b,  and  prevents  pressing 
rod  .A  against  B.  Of  course,  it  must  be  understood  that  there 
can  be  any  number  of  rods,  so  as  to  obtain  continuous  and  steady 
motion. 

Tracing  No.  2  is  a  general  idea  of  floats,  of  which  there  may 
be  any  number,  and  also  of  any  size  or  tons  displacement.  They 
may  be  braced  to  suit  requirements.  A  is  the  rod  which  may 
transmit  the  motions  through  the  other  levers  or  direct  to 
mechanism,  as,  for  instance,  through  B  to  C,  Fig.  1. 

The  bands,  J,  J,  No.  2,  are  so  constructed  as 
to  form  runners  on  guides,  f,  f.  K,  K,  are  stops, 
which  might  be  provided  with  spiral  springs,  to 
form  a  cushion  and  prevent  a  jar  or  shock,  when 
the  float  was  lifting  and  falling  its  whole  capacity, 
but  there  would  require  a  harbor  to  be  built 
around  the  station,  and  iftheharbor  was  properly 
constructed  with  gates,  the  "rise"  and  "fall" 
could  be  so  modified  as  to  always,  except  in 
calms,  have  the  floats  rise  and  fall  about  the 
same  distance,  no  matter  how  stormy  it  w.'is  out- 
side of  the  harbor. 

In  conclusion,  permit  me  to  repeat  that  I  know 
this  is  practicable,  although,  like  everything  else, 
or  other  first  ideas,  it  can  be  improved  upon.  I 
think  I  have  an  improvement  myself,  but  a  model 
of  this  one  has  worked,  and  apparently  worked 
well.  Erom  the  World's  description,  Edison's 
idea  is  a  similar  one,  and  no  doubt,  as  it  is  con- 
nected with  his  great  name,  he  will  get  all  the 
honor,  and  the  world  will  wonder  how  his  brain 
could  grasp  or  conceive  such  a  "mighty"  simple  thing;  and  of 
course,  why  it  is  absurd  that  any  one  else  could  do  the  same. 

Yours  respectfully, 

Wm.  Cross,  C.E. 


Of  the  forty-two  largest  cities  in  Japan,  from  Tokio,  with 
1,368,000  population,  down  to  those  of  26,000,  electric  lighting 
systems  are  installed  in  twenty-four,  eighteen  being  without 
electric  lights. 
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CORROSIVE  AND  SCALE-FORMING  AGENTS  IN 
BOILER  FEED  WATERS. 

l'\.    W.M.   ThOMI'SON. 

[Article  4I. 
Chemical  analysis  of  a  boiler  feed  water  not  only  enables  the 
chemist  to  determine  the  quantity  of  foreign  matter  present,  but 
also  the  condition  or  form  in  which  it  appears  as  an  impurity  ;  it 
also  enables  him  to  express  with  certainty  an  opinion  as  to  the 
nature  of  scale  that  will  be  found  and  quantity  that  maybe  ex- 
pected, and  thus  judg^e  as  to  the  suitability  or  otherwise  of  a  water 
for  boiler  feed  purposes.  For  purposes  of  illustration  I  have 
chosen  a  number  of  characteristic  samples  of  water,  all  of  which 
have,  in  some  respects  at  least,  different  properties. 

No.  1  is  a  sample  of  water  from  an  artesian  well  in  the  eastern 
p  jrtion  of  the  city  of  Montreal  that  shows  an  almost  entire  absence 
of  lime  and  magnesia  salts,  but  which  is  still  strongly  impregnated 
with  impurities.      A  partial   analysis  shows  this  water  to  contain  : 

Total  solids  per  imperial   gallon 36-42  grains. 

Made  up  as  follows  : 

Sodium  chloride  (salt) 2.32         « 

Sodiinn  sulphate 6.85         « 

.Alkaline    carbonates   and  bicarbonates  with 

traces  of  silica 27.25        // 

The  whole  of  the  foreign  matter  contained  in  this  sample  of 
water  consists  of  soluble  salts  in  chemical  solution,  that  is  to  say, 
salts  that  have  a  very  high  degree  of  solubility  in  water,  and  con- 
sequently precipitation  of  impurities  as  scale-forming  agents  can- 
not occur.  .Although  this  is  positively  a  non  scale-forming  water, 
it  cannot  be  classed  as  a  good  or  even  fair  water  for  boiler  feed 
purposes  in  its  original  form.  A  glance  at  its  composition  shows  it 
to  be  strongly  alkaline  and  liable  to  cut  the  boiler  and  boiler 
fittings.  As  a  matter  of  fact  this  is  what  occurred  in  actual 
practice,  and  users  found  it  impossible  to  use  the  water  satisfac- 
torily until  impurities  had  been  neutralized  by  chemical  treatment. 
No.  2  is  a  sample  of  water  from  an  artesian  well  used  to  suppl}- 
the  town  of  Montreal  West,  and  may  he  classed  as  a  fair  boiler 
feed  water.  As  will  be  seen,  this  water  is  very  rich  in  dissolved 
solids,  and  also  contains  a  fair  percentage  of  scale-forming  ma- 
terial.    Partial  analysis  shows  it  to  contain  : 

Total  solids  per  imperial  gallon 96.2  grains. 

Made  up  as  follows  : 

Insoluble  suspended  matter i.oo       // 

Aluminia  and  peroxide  of  iron 20      /' 

Carbonate  of  lime 5-  20       // 

//  //   magnesia 3-^7       " 

Sulphate  of  soda '3.49      " 

Chloride  of  soda 60.60       « 

Alkaline  carbonates  and  bicarbonates '2.54      « 

Here  we  have  an  example  of  water  that  actually  contains  Scale- 
forming  agents  and  at  same  time  material  necessary  to  prevent 
formation  into  hard  scale  when  precipitated.  This  water  showed 
in  use  results  that  might  be  anticipated  from  its  composition, 
precipitating  a  heavy  insoluble  sludge  at  lowest  part  of  boiler,  and 
after  boiler  had  been  in  use  a  short  time  water  became  both  highlj' 
concentrated  and  strongly  alkaline,  although  the  boiler  was  only 
evaporating  about  700  gallons  ot  water  per  day  ;  a  sample  of 
water  drawn  from  the  boiler  three  weeks  after  being  put  in  use, 
analysis  showed  it  to  contain  an  enormous  amount  of  dissolved 
solids  held  in  solution,  composition  of  impurities  being  as  follows  ; 

Total  solids  per  imperial  gallon 2796.36  grains. 

Insoluble  suspended  matter 6.72        « 

Chloride  of  soda 1940.40        « 

Sulphate  of  soda 425.28        /. 

.Alkaline  carbonates  and  bicarbonates 398.48        // 

Hygroscopic  water 25.48        rr 

So  strongly  alkaline  had  the  water  become  that  brass  fittings 
on  boiler  were  being  attacked,  and  wherever  a  small  leak  occurred 
deposits  formed  on  outside  of  boiler,  which  is  a  marked  character- 
istic of  the  behaviour  of  the  soda  salts.  -At  no  time,  however, 
during  the  last  four  years  has  anj'  scale  been  found,  a  heavy 
sludge  precipitating,  having  the  following  composition  : 

Silica 6-44% 

.\lumina  and   peroxide  of  iron 16.32% 

Carbonate  of  lime 54.92% 

II  II  magnesia 7.40% 

Sulphate  of  soda 2.37% 

Chloride  of  soda 10.80% 

Carbonates  of  soda  and  potass '-25% 

The  presence  of  the  soluble  soda  salts  in  the  sludge  may  be  ex- 
plained by  remarking  that  the  sludge  was  of  such  a  consistency 
that  a  quantity  of  water  had  to  be  withdrawn  at  all  times  with  the 
sludge.  Until  the  composition  of  impurities  contained  within  this 
water  was  known  a  great  deal  of  difficulty  was  experienced  in 
its  use,  particularly  bv  foaming.  The  only  treatment  required, 
however,  is  to  keep  the  water  within  the  boiler  fron  becoming  too 
concentrated  by  frequent  blowing  off,  and  good  results  are  now 
being  obtained  from  its  use. 
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Samples  i  and  2  mark  distinct  classes  of  feed  waters.  In  No. 
3  we  have  a  sample  of  water  of  another  type,  an  excellent  water 
for  boiler  feed  purposes  and  used  largely  by  both  the  Grand  Trunk 
and  Canadian  Pacific  railway  companies,  for  use  in  the  boilers  of 
their  locomotives.  This  sample  was  obtained  from  Brampton, 
Ont.,  and  is  supplied  to  the  town  by  means  of  gravitation  from  a 
small  lake  situate  a  few  miles  north  of  the  town.  .Analysis  show  it 
to  contain  but  a  small  quantity  of  dissolved  solids  and  to  be  re- 
markably free  from  lime  and  magnesia  salts,  composition  of  im- 
purities being  : 

Total  solids  per  imperial  gallon 6.00  grains. 

Insoluble  suspended  mailer ^o       „ 

Carbonate  ot  lime 2.85      « 

"  11  magnesia 30      « 

Chloride  of  sotia 1.30       // 

Sulphate  of  Noda ^s       „ 

.Alumina  and  peroxide  of  iron  (traces) 
This  is  a  type  of  feed  water  that  tends  to  make  engineers  happy 
and  requires  but    occasional  washing   out  to  dispense    with  either 
chemical  or  mechanical  treatment. 

Samples  No.  4,  5  and  6  -.how  examples  of  scale-forming  waters 
in  various  forms. 

No.  4- — Sample  from  Walkerton,  Ont.,  shows  a  water  rich  in 
lime  and  magnesia  salts  existing  in  solution  in  the  water  as  bi- 
carbonates and  precipitating  as  their  respective  carbonates  : 

Total  solid  per  imperial  gallon 21       grains. 

Insoluble  suspended  matter 80       « 

Carbonate  of  lime 12.12      « 

./  //  magnesia 6.66      „ 

Chloride  of  soda i .  20      n 

Also  traces  of  alumina  and  peroxide  of  iron. 
Sample  No.  5. — Sample  of  water  from  artesian  well  in  eastern 
portion  of  the  city  of  Montreal  : 

Total  solids  per  imperial   gallon 43.7  grains. 

Insoluble  suspended  matter 2.04       n 

Carbonate  of  lime  and  magnesia 14.32       « 

Sulphate  of  lime 12.65       " 

Chloride  of  soda 9.38      " 

.Alkaline  carbonates  and  bicarbonates 5.31       „ 

Sample  No.  6. — Sample  of  water  from  factory  at  New  Toronto, 
Ont  : 

Total  solid  grains   per  imperial  gallon 141.6 

Insoluble  suspended  matter 1.00 

.Alumina  and  peroxide  of  iron .So 

Carbonate  of  lime    27.48 

"  "    magnesia 20.45 

Sulphate  of  lime 37.36 

Chloride  of  soda 54-60 

.A  review  of  the  impurities  contained  in  these  various  samples 
shows  very  clearly  how  important  this  part  of  our  subject  becomes, 
and  how  widely  different  and  varied  in  quantity  are  the  impurities 
contained  in  the  various  feed  waters  throughout  the  country.  I 
have  said  tha'  when  the  nature  of  the  impurities  present  is  known 
that  the  effects  resulting  from  the  use  of  various  waters  for  boiler 
feed  purposes  can  be  ascertained.  This  is  well  illustrated  by  the 
results  obtained  from  the  use  of  the  various  samples  chosen  for 
purpose  of  illustration  from  a  large  number  of  feed  waters  examined 
in  my  laboratory. 

No.  !  and  2  I  have  already  referred  to  at  length.  No.  3  is  a 
class  of  water  occasionally  met  with  and  predominating  in  some 
districts,  and  is  a  type  of  excellent  water  for  the  purpose  indicated, 
and  may  be  used  without  previous  treatment  with  safety. 

No.  4  is  also  a  good  boiler  feed  water,  containing  the  whole  of 
its  impurities  in  such  a  condition  that  a  physical  change  is  all  that 
is  needed  to  render  greatest  portion  of  impurities  insoluble,  and 
consequently  in  such  a  condition  that  mechanical  filtration  will 
remove  them  from  the  water.  .As  a  matter  of  fact  the  users  com- 
plain that  while  they  had  no  scale  in  their  boilers  a  very  heavv 
scale  formed  in  the  heater,  sample  of  which  I  received  and  analyzed 
with  the  following  result  : 

Insoluble 38% 

.Alumina  and  peroxide  of  iron i.io% 

Carbonate  of  lime 92.08% 

II  magnesia 5-60% 

Scale  was  light,  very  porous,  and  e.isily  removed,  and  is  a  good 
example  of  the  change  taking  place  as  set  forth  in  last  month's 
conlribulion  on  this  subject  when  the  water  is  sufiiciently  heated 
to  drive  off  excess  of  carbonic  acid  and  the  insoluble  carbonates 
of  lime  and  magnesia  are  at  once  precipitated. 

Sample  5  shows  a  type  of  water  that  has  actually  a  double  effect, 
a  reaction  setting  up  between  the  alkaline  carbonates  and  the 
sulphates  of  lime  and  precipitating  a  sludge  balance  of  sulphate  of 
lime  bonding  with  carbonates  of  lime  and  magnesia  and  forming 
heavy  scale- 
Sample  6  shows  a  sample  of  water  that  belongs  to  a  class  that 
should  not  be  used  for  boiler  feed  purposes  if  any  other  water  can 
be  obtained,  and  requires  both  chemical  and  mechanical  treat- 
ment, scale  formed  from  this  water,  as  is  to  be  expected  from 
composition  of  impurities,  being  exceedingly  hard,  tenacious  and 
troublesome. 

(To  be  Continued.) 
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The  series  of  instructive  articles  on 
To  Our  Readers,  electricity  and  steam  engineering  by 
Mr.  Wm.  Thompson,  which  have  ap- 
peared in  our  Educational  Department  each  month 
during  the  last  year,  will  shortly  come  to  a  close.  We 
have  received  assurances  from  many  quarters  as  to 
their  practical  value.  The  object  in  their  preparation 
was  to  furnish,  in  a  form  to  be  easily  understood  by 
those  who  had  not  the  advantajje  of  a  technical  educa- 
tion, the  underlying  data  and  principles  on  which  a 
thorough  knowledge  of  these  subjects  must  rest, 
and  which  of  itself  would  prove  extremely  helpful  to 
those  desirous  of  fitting  themselves  to  intelligently 
operate  electrical  and  steam  machinery.  Our  readers 
of  this  class  will  no  doubt  be  pleased  to  learn  that  this 
series  of  articles  will  shortly  be  published  in  the  form  of 
a  pocket  hand-book,  at  a  very  moderate  price.  Further 
particulars  will  shortly  be  given  in  these  columns. 


Arrangements  are  well  under  way  for 
^T^'^TlT     the    holding    ot     what    is     termed     a 

Britain  Exhibition.  f' 

Greater  Britain  Exhibition  at  Earl's 
Court,  London,  next  year,  lasting  from  May  until  Oc- 
tober. The  undertaking,  which  is  under  the  direct 
management  of  the  London  Exhibitions,  Limited,  a 
company  formed  in  1894,  and  having  a  paid-up  capital  of 
;^i45,OQO,  is  receiving  the  approval  and  support  of  the 
Marquis  of  Lome,  Sir  Charles  Tupper,  and  other  dis- 
tinguished British  and  Colonial  statesmen.  The  object, 
which  is  to  bring  together  the  products  of  the  various 
parts  of  the  British  Empire,  should  commend  itself  to 
all  who  wish  for  a  closer  commercial  relationship  be- 
tween Great  Britain  and  her  colonies.  The  Canadian 
government  will  be  asked  to  grant  an  appropriation  to 
cover  the  cost  of  a  Canadian  exhibit.  Attention  is 
called  to  the  fact  that  exhibits  intended  for  the  Paris 
Exhibition  of  1900  might  with  advantage  and  little 
additional  cost  be  first  shown  at  the  London  Exhibition. 
In  view  of  the  prevailing  sentiment  on  both  sides  of  the 
water  in  favor  of  closer  trade  relations,  Canada  should 
take  advantage  of  every  opportunity  to  make  known 
her  resources. 


Apropos  of  the  article  published  in  a 
Acetylene  Gas.      recent  number  of  the  Electrical  News 

anent  the  dangers  attending  the  use  of 
acetylene  gas,  we  reprint  from  the  daily  papers  the  fol- 
lowing despatch  dated  Guelph,  March  23:  "A  show, 
the  Erin  &  Brennan  Co.,  appeared  in  the  City  Hall  here 
last  night.  There  was  one  real  act  in  the  show  not  on 
the  programme.  An  acetylene  gas  generator  exploded 
during  the  early  part  of  the  proceedings.  One  of  the 
performers  was  passing  the  generator  with  a  lighted 
candle,  which  ignited  the  escaping  gas.      Explosion  after 
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explosion  followed,  and  some  of  the  scenery  took  fire. 
Mr.  Brennan,  one  of  the  compan)',  ;ind  caretaker  Ryde, 
managed  to  smother  the  flames.  Ryde  had  his  hands 
badly  burned  by  carrying  the  tank  down-stairs.  The 
stage  carpet,  piano  cover  and  a  couple  of  sets  of  scenery 
are  badly  scorched."  Apart  from  the  dangerous  char- 
acter of  acetylene,  it  is  being  found  out  now  that  it 
cannot  compete  with  a  fairly  reasonable  supply  ot 
electric  light  or  gas  from  a  central  station.  In  every- 
day practical  operation  it  costs  more  than  either,  with 
the  trouble  and  stench  extra,  as  witness  the  follow- 
ing extract  from  the  Kincardine  Reporter  :  "The  Tees- 
water  News  has  just  had  an  interview  with  Mr.  Brick 
regarding  his  experience  in  lighting  the  Vendome,  one 
of  the  finest  hotels  in  that  section  of  country.  Not 
being  able  to  make  good  arrangements  for  lighting  by 
electricitj-,  Mr.  Brick  contracted  for  a  75  light  acetylene 
gas  plant,  the  fittings  costing  $175.  The  generator 
was  outside  in  a  separate  frost-proof  building,  partly  to 
meet  insurance  requirements  and  partly  to  obviate  the 
objectionable  stench  in  cleaning  it  out  daily.  After  a 
trial  of  over  three  months  Mr.  Brick  has  discarded  the 
acetylene  gas  plant,  and  has  had  the  entire  hotel  fitted 
up  with  66  incandescent  electric  lights  from  the  town 
plant.  He  claims  that  electricity  is  not  only  cheaper 
than  the  g^s,  but  that  the  objection  to  the  acetylene  is 
its  offensive  smell,  its  getting  out  of  order,  emitting  a 
sooty  discharge  from  the  burners,  and  the  amount  of 
work  necessary  to  keep  the  generator  charged,  all 
saved  under  the  incandescent  electric  lighting  system." 


The  Rights  of  Private  ^^   Pennsylvania   the   Courts   have   re- 
Lighting  and  Water   strained    municipalities    from    entering 
Companies.  .    .  ....  -., 

mto    competition    with     private    water 

supply  companies.  In  the  New  York  Legislature  a  Bill 
has  been  introduced  which  seeks  to  add  the  following 
sub-division  to  the  general  corporation  law  :  "  When- 
ever any  corporation  shall  be  in  the  possession  of  or 
entitled  to  any  rights,  privileges  or  franchises  within  the 
limits  of  an}'  municipal  corporation,  and  shall  be  engaged 
in  the  exercise  of  the  same  or  an)'  part  thereof,  the 
municipal  corporation  within  whose  limits  such  rights, 
privileges  or  franchises  are  owned  or  exercised,  shall 
not  itself  undertake  to  perform,  within  any  land  or  ter- 
ritory, within  which  such  corporate  rights,  privileges  or 
franchises  are  or  may  be  owned  or  exercised,  the  busi- 
ness or  purposes  to  which  said  corporate  rights,  privi- 
leges or  franchises  relate,  without  first  acquiring,  in  the 
manner  prescribed  by  chapter  23  of  the  code  of  civil 
proceedure,  the  rights,  privileges  and  franchises  of  said 
corporation,  or  to  which  said  corporation  is  or  may  be 
entitled,  and  also  the  property  of  said  corporation  used 
in  or  necessary  for  the  use  or  exercise  of  any  of  said 
rights,  privileges  and  franchises."  Legislation  of 
similar  character  has  already  been  enacted  by  the  State 
of  Massachusetts  and  by  the  British  Parliament.  With 
such  a  precedent  before  them,  it  is  to  be  hoped  the  On- 
tario Legislature  at  its  next  session  will  accede  to  the 
request  of  the  Canadian  Electrical  Association,  repre- 
senting the  electric  light  and  gas  companies,  for  legis- 
lation which  will  render  compulsory  the  purchase  by 
municipalities  at  a  valuation  of  the  plant  only  of  private 
companies  whose  business  they  may  desire  to  assume. 
It  will  be  observed  that  no  efT.5rt  is  being  made  on  be- 
half of  these  companies  to  prevent  municipalities  from 
engaging  in  the  business  of  supplying  eleciric  light  and 
gas.      All  that  is  asked  is  that  in  cases  vi'here  a  municipal 


corporation  desires  to  usurp  the  functions  of  a  private 
company,  they  shall  be  compelled  to  purchase  only  the 
plant  of  said  company  at  a  fair  valuation  to  be  fixed  by 
arbitration.  Legislation  of  this  character  is  needed  to 
prevent  the  wiping  out  of  a  large  amount  of  private 
capital  which  was  invested  in  electric  light  and  gas 
plants  at  a  time  when  such  investments  were  attended 
by  heavy  risk  and  when  no  one  supposed  that  money  of 
the  taxpayers,  including,  of  course,  those  who  had  in- 
vested their  means  in  the  private  company,  would  in 
some  instances  be  employed  to  purchase  and  operate  a 
competing  municipal  plant. 


We  often  see  in  the  various  papers  as 
steam  vs.  Heat  ,     .  j-^,  .  .  .     . 

Engines.  ''^°"  ^'  ^""^^  of  the  engineering  societies 

statements  regarding  the  great  ineffici- 
ency ot  the  steam  engine,  and  that  there  is  considerable 
room  for  improvement.  No  just  comparison  can  be 
made  between  any  machine  and  a  heat  engine,  and  to 
say  that  the  steam  engine  is  very  inefficient  is  only  par- 
tially correct.  Some  engines  as  mechanical  devices 
give  efficiencies  as  high  as  90%,  which  certainly  does 
not  leave  a  very  large  margin  for  improvement.  The 
amount  of  work  got  out  of  a  heat  engine  depends  en- 
tirely on  the  ABSOLUTE  temperatures  between  which  it 
is  worked,  and  to  obtain  the  whole  work  from  a  mass 
of  heated  air,  it  would  be  necessary  to  cool  it  down  to 
absolute  zero,  which  is  utterly  impossible  in  practice. 
The  work  done  or  given  out  by  a  heat  engine  in  one 
revolution  is  expressed  as  follows  : 

W^JH(-I-L) 

Where  J  =Joule's  mechanical  equivalent. 
H  =  Heat  units  given  up. 
Ti  =  Final  absolute  temperature. 
To  =  Initial  absolute  temperature. 

From  which  we  get  the  efficiency  as  being  -r-~  = 

Suppose  the  initial  pressure  in  a  steam  cylinder  was 
100  lbs.,  and  the  final  pressure  5  lbs.,  and  treating  it  as 

a  heat  engine  we  have  an  efficiency  of      _    — '  =  .  14,  when 

797 

797  and  687  are  the  absolute  temperatures  of  steam  at 
100  lbs.  and  jibs,  respectively.  Now  this  same  engine 
may  have  a  mechanical  efficiency  of  85  '.  It  is  through 
no  fault  of  the  engine  that  its  efficiency  is  low,  when 
treated  as  a  heat  engine,  but  is  the  result  of  a  law  in 
thermodynamics,  where  only  a  fraction  of  the  heat  sup- 
plied is  available  for  being  transformed  into  another 
form  of  energy  ;   this    fraction   is   as  shown  above,  viz., 

T,  -  T 
— —. — -,  Joule's  mechanical   equivalent   being   772    foot 

lbs.  One  h.  p.  hour  is  equal  to  2565  heat  units.  Tak- 
ing a  very  economical  plant,  where  2  lbs.  coal  are  re- 
quired per  indicated  horse  power,  and  that  the  calorific 
value  of  the  fuel  is  12,000  heat  units,  we  therefore  get 
for  every  24,000  heat  units  in  the  furnace,  2565  heat 
units  at  the  engine.  But  the  boiler  only  utilizes  .75  of 
the  total  heat  units  ;  we  therefore  have  .75  of  24,000  = 
18,000  heat  units  in  the  boiler,  giving  us  an  efficiency 
of  rVrsTj  =  .  15  nearly  Considering  this  in  another  way, 
we  have  steam  pressure  120  lbs.,  engine  compound 
condensing,  vacuum  26  inches.  The  absolute  tempera- 
tures corresponding  to  these  pressures  are  810  and  586 
respectively,  giving  an  efficiency  of  27;:.  Twenty- 
seven  per  cent,  of  18000  is  equal  to  4860  heat  units,  and  of 
tnis  amount  2565  are  converted  into  mechanical  energy, 
showing  clearly  that  the  correct  efficiency  of  this  engine, 
working  under  these  conditions,  is  tllJ  =  52%. 
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SOME  EXPERIMENTS  ON  THE  CONDENSATION  OF 
STEAM.* 

By  H.  L.  Callkmjak.  M.A.,  (■.K.>.,  rroic-ssor  of  Physics,  ami  J.  T.  NlcoL.s*>N, 
B.Sc..  Professor  of  Mecb»rical  Engineering,  McGiU  Univcr&ity,  Montreal. 
Part  I. 
As  the  result  of  some  experinienis  by  electrical  methods  on 
the  measurement  of  the  tenipeniture  changes  of  the  walls  and 
steam  in  the  cylinder  of  a  working  steam  engine,  which  were 
made  at  the  McDonald  Engineering  Building  of  McGill  Univer- 
sity in  the  summer  of  1895,  the  authors  arrived  at  the  conclusion 
thai  the  well-known  phenomena  of  cylinder  condensation  could  be 
explainetl,  iintl  the  amount  of  condensation  in  many  cases  pre- 
dicted from  a  knowledge  of  the  indicator  card,  on  the  hypothesis 
that  the  rate  of  condensation  of  steam,  though  very  great,  was 
not  infinite  but  finite  and  measureable.  An  account  of  these  ex- 
periments was  communicated  to  the  Institution  of  Civil  Engineers 
in  September,  i8g6,  and  will,  it  is  hoped,  be  published  in  the 
course  of  the  ensuing  session.  In  the  meantime,  the  authors 
have  endeavored  to  measure  the  rate  of  condensation  of  steam 
under  different  conditions  by  a  new  and  entirely  difierent  method, 
with  a  view  of  verifying  the  resultsof  their  previous  work,  and  also 
to  estimate  the  influence,  if  any,  of  the  film  of  water  adhering  to 
the  walls  of  the  cylinder. 

In  considering  the  coudensation  of  steam  on  a  metal  surface  it 
is  usually  assumed  that  the  surface  exposed  to  the  steam  is  raised 
up  to  the  saturation  temperature  corresponding  to  the  pressure  of 
the  steam,  and  that  the  amount  of  condensation  is  limited  by  the 
resistance  of  the  water  films  to  the  passage  of  heat  from  the 
steam  to  the  metal  and  from  the  metal  to  the  water.  Tf  the  steam 
contains  air,  there  ma)'  also  be  a  considerable  resistance  due  to 
the  accumulation  of  a  film  of  air  on  the  surface,  but  il  is  compara- 
tively easy  to  exclude  this  possibility  in  experimental  work. 

In  the  steam  engine  experiments  above  referred  to,  it  was  prac- 
tically certain  that  the  water  film  due  to  the  cyclical  condensation 
never  exceeded  one-thousandth  of  an  inch  in  thickness,  and  that 
the  resistance  offered  by  it  was  unimportant.  .Vl  the  same  time, 
it  appeared  clear  that  the  temperature  of  the  surface  of  the  metal 
at  its  highest  was  considerably  below  the  saturation  temperature 
of  the  steam,  a  condition  which  could  only  be  explained  by  sup- 
posing the  rate  of  condensation  of  steam  on  a  surface  to  be 
limited  by  some  physical  properly  of  steam  itself,  apart  from  the 
resistance  of  the  condensed  film  of  water.  Interpreted  in  this 
manner,  the  experiments  led  at  once  to  the  conclusion  that  llie 
rate  of  condensation  at  any  moment  was  simply  proportional  to 
the  difference  of  temperature  between  the  saturated  steam  and 
the  surface  on  W'hich  it  was  condensing. 

The  limit  thus  found  was  shown  to  be  capable  of  explaining 
many  of  the  phenomena  of  cylinder  condensation  in  a  rational 
manner,  but  the  method  by  which  it  was  established  was  of  an 
indirect  and  somewhat  intricate  character,  and  appeared  to  re- 
quire some  simple  and  more  direct  confirmation. 

If  the  rate  of  condensation  of  steam  were  really  infinite,  it 
should  be  possible  by  a  suitable  modification  of  the  surface-con- 
denser method  (i.e.,  by  getting  rid  of  the  water  films  on  the  out- 
side of  the  tubes)  to  obtain  values  of  the  condensation  consider- 
ably in  excess  of  those  given  by  the  formula  deduced  from  the 
temperature  cycle  observations. 

To  accomplish  this  it  is  necessary  to  eliminate  as  completely  as 
possible  the  resistance  to  the  passage  of  heat  through  the  water 
films  between  the  steam  and  the  metal,  and  between  the  metal  and 
the  circulating  water,  and  at  the  same  time  to  measure  as  accur- 
atelj'  as  possible  the  temperature  of  the  metal. 

These  conditions  led  to  the  form  of  apparatus  which  was  em- 
ployed. The  resistance  to  the  passage  of  heat  from  the  metal  to 
the  condensing  water  in  this  apparatus  is  practically  eliminated 
by  employing  a  thick  cylinder,  5  in.  diameter  and  2  ft.  long,  with 
a  screw  thread  cut  on  its  outer  surface.  Water  from  the  high- 
pressure  mains  is  forced  to  circulate  round  this  surface  with  a 
very  high  velocity  in  the  narrow  space  between  the  cylinder  and 
the  surrounding  tube.  In  this  manner  it  is  possible  to  obtain  a 
verv  uniform  temperature  for  the  external  surface  differing  but 
little  from  that  of  the  circulating  water. 

If  the  cylinder  is  made  sufficiently  thick,  its  temperature  inay 
be  approximately  determined  at  any  depth  by  inserting  mercury 
thermometers.  It  was  intended  at  first  to  use  thermocouples  for 
this  purpose,  but  the  apparatus  in  this  form  would  have  been  un- 
suitable for  students'  use  in  the  ordinary  course  of  laboratory 
work,  which  was  one  of  the  primary  objects  in  view  in  the  con- 
struction. It  would  also  have  been  desirable  to  make  the 
cylinder  of  nearly  pure  copper,  which  would  have  reduced  the  re- 
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sist;incc  oi  the  metal  to  ilie  lowest  point.  The  authors  were 
compelled,  however,  to  content  themselves  for  the  lime  with 
cylinders  of  c.tst  iron  and  mild  steel. 

The  internal  surface  of  the  cylinder,  upon  which  the  steam  was 
condensed,  was  a  hole  one  inch  in  diameter,  drilled  in  the  solid 
metal.  In  order,  as  far  as  possible,  to  minimize  the  resistance  of 
the  surface  film  of  condensed  water,  a  revolving  brush  was  con- 
structed of  very  thin  strips  of  steel  to  wipe  the  surface  five  or  six 
times  a  second.  This  wiper  was  found  to  we:ir  in  a  very  short 
time  to  so  perfect  a  fit,  and  the  water  film  must  have  been  so 
energetically  stirred,  that  its  resistance  lb  the  passage  of  heat 
must  have  been  lar  less  than  that  of  the  best  conducting  metal, 
when  there  was  perhaps  some  small  film  present. 

L'nder  these  conditions,  if  the  rate  of  condensation  of  steam 
were  infinite,  it  should  have  been  possible  to  obtain  a  rate  of  con- 
densation many  times  greater  than  the  limit  deduced  from  the 
cj'linder  condensation  experiments  above  mentioned. 

On  making  the  experiment,  however,  it  was  found  that  the 
wiper  made  very  little  difference  10  the  amount  of  condensation. 
With  the  wiper  revolving  at  the  rate  of  160  per  minute,  the  con- 
densation was  increased  by  about  5  per  cent,  on  the  average  of 
several  experiments.  It  may  be  concluded  from  this  that  the 
drops  of  condensed  water  with  which  the  surface  is  partially 
covered  are  in  such  rapid  motion  thai  they  do  not  appreciably  ob- 
struct the  passage  of  heal  from  the  steam  to  the  metal.  In  fact. 
Prof.  Callendar  actually  found  that  the  drops  increased  the  con- 
densation. A  film  of  the  same  average  thickness,  if  it  were  abso- 
lutely quiescent,  and  if  its  conductivity,  as  generally  estimated, 
were  only  one-hundredth  of  thai  of  cast  iron,  would  no  doubt 
prove  a  serious  obstacle  ;  but,  as  a  matter  of  fact,  the  viscosity 
of  water  at  these  temperatures  is  so  small,  and  the  motion  so 
rapid,  that  the  drops  cannot  be  treated  as  a  quiescent  film. 

The  temperature  at  various  distances  from  the  inner  surface  of 
the  c}'linder  was  determined  by  means  of  mercury  ihermomelers 
inserted  to  a  depth  of  8  in.  or  9  in.  in  holes  drilled  parallel  to  the 
axis.  From  the  temperatures  so  observed  the  conductivity  of  the 
metal  and  the  temperatures  of  its  inner  and  outer  surfaces  could 
be  approximately  inferred.  It  was  found,  however,  that  the 
presence  of  the  holes  interfered  materially  with  the  flow  of  heat 
through  the  melal,  and  that  the  readings  of  the  Ihermoineter 
under  these  conditions  were  not  altogether  trustworthy. 

From  a  number  of  observations  on  the  cast-iron  cylinder  a  con- 
ductivity of  5.5  thermal  unils  Fahr.  per  square  ft.  per  minute  per 
deg.  Fahr.  per  inch  was  deduced,  a  result  which  agrees  very 
closely  with  the  authors'  previous  determination  by  a  different 
melhod.  For  the  steel  cylinder  a  conductivity  of  5.8  was  similarly 
deduced.  These  results  apply  to  a  mean  temperature  of  about 
140  deg.  Fahr.,  and  are  much  lower  than  the  values  generally 
assumed  for  iron. 

In  order  to  verify  the  previous  results  as  to  the  rale  of  condensa- 
tion of  steam  derived  from  the  steam  engine  experiments,  the 
temperature  of  the  inner  surface  of  the  metal  was  calculated  on 
Ihe  assumption  of  a  rale  of  condensation  equivalent  to  0.74  ther- 
mal unit  Fahr.  per  second  per  square  foot  per  deg.  Fahr.  differ- 
ence of  temperature.  The  values  so  found  agreed  with  the  ob- 
served temperatures  within  the  limits  of  error  of  Ihe  observations. 
Owing  to  the  inferior  conductivilj'  of  Ihe  iron  Ihe  test  was  not 
absolutely  conclusive,  as  the  difference  of  temperature  between 
Ihe  steam  and  the  surface  rarely  amounted  to  as  much  as  30  deg. 
Willi  a  cylinder  of  pure  copper,  and  therinocouplos  for  determin- 
ing the  temperature  al  a  given  depth,  it  shoukl  be  possible  to  ob- 
tain a  more  certain  confirmation  by  this  method. 

In  performing  the  experiments  a  number  of  variations  in  points 
of  detail  were  introduced  from  time  to  time.  The  flow  of  the  cir- 
culating water  was  varied  in  velocity  and  directed  in  different 
ways.  In  order  to  secure  uniformity  in  the  distribution  of  tem- 
perature measured  in  diff"erent  directions  from  the  centre,  the 
spiral  circulation  was  found  to  be  essential.  In  the  second  ap- 
paratus the  screw  thread  was  at  first  replaced  by  a  baffle-plate, 
which  was  intended  to  direct  the  water  into  a  spiral  course,  but 
Ihe  results  found  were  unsatisfactory. 

In  some  cases  steam  was  admitted  from  the  top  of  the  appara- 
tus and  in  other  cases  from  the  bottom.  With  the  steam  supply 
at  the  bottom,  it  was  found  ihat  condensed  water  refused  to 
drain  down  the  vertical  i  in.  lube  in  opposition  to  the  current  of 
steam,  although  the  maximum  velocity  of  the  steam  could  not 
have  exceeded  10  ft.  per  second. 

The  following  set  of  observations,  each  of  which  represents  ihe 
mean  of  several  taken  on  similar  conditions,  will  sufficiently  indi- 
cate the  general  nature  of  Ihe  results  : 

The  temperatures  of  the  metal  al  distances  of  i  in.,  1.5  in.  and 
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2  in.  from  the  axis  of  the  bar  were  observed  b}*  means  of  mercury 
thermometers,  which  were  very  carefully  centred  by  small  iron 
washers  in  holes  filled  with  mercurj'.  The  hole  fitting  the  bulb 
of  the  thermometer  was  3-16  in.  in  diameter.  The  other  holes 
were  5-16  in. 

It  will  be  obser\ed  that  in  this  particular  set  of  experiments  the 
temperatures  at  i  in.  in  the  metal,  when  calculated  to  agree  with 
the  assumed  rate  of  condensation,  are  all  too  low  as  compared 
with  those  observed,  whereas  the  temperatures  simihiriy  cal- 
culated at  1.5  in.  are  all  too  high.  This  might  at  first  sight 
appear  to  indicate  a  very  rapid  diminution  of  the  conductivity 
with  rise  of  temperature ;  but  after  making  various  tests  the 
effect  was  traced  partly  to  the  disturbance  of  the  heat  flow  caused 
by  the  presence  of  the  holes,  and  partly  to  differences  of  density 
of  the  bar  in  directions  at  right  angles.  The  latter  diflferences 
were  not  observable  in  the  case  of  the  cast  iron. 

The  observations  taken  at  different  pressures  do  not  indicate 
any  marked  difference  in  the  rate  of  condensation  per  degree 
second.  These  results,  so  far  as  they  go,  are  in  agreement  with 
the  authors'  previous  work,  but  they  hope  to  obtain  more  con- 
clusive evidence. 


AN  ELECTRIC.\I.  METHOD  OF  .MEASURI.VG  THE  TEMPERATURE  OF  A 
METAL  SURFACE  ON  WHICH  STE.\M  IS  CO.VPENSI.NG. 

By  H.  L.  Callend^r,  M.A.,  F.R  S.,  Professor  of  Physics, 

McGill  University,  Montreal. 

Part  II. 

The  objects  of  the  following  experiments,  which  were  inade  at 
the  McDonald  Physics  Building  with  a  different  appar.itus,  was 
the  measurement  of  the  temperature  of  the  metal  surface  itself  by 
a  more  direct  and  accurate  method.  It  was  also  desired  to  verify 
as  exactly  as  possible  whether  the  rate  of  condensation  of  steam 
at  atmospheric  pressure  was  the  same  as  at  the  higher  tempera- 
tures and  pressures  at  which  most  of  the  preceding  experiments 
were  made. 

The  condenser  used  for  these  experiments  was  a  very  thin 
platinum  tube,  '4  in.  in  diameter  and  16  in.  long.  The  thickness 
of  the  tube  was  only  six-thousandths  of  an  inch,  and  the  greatest 
difference  of  temperature  between  its  inner  and  outer  surfaces 
at  the  maximum  rate  of  condensation  observed  in  the  experi- 
ments could  not  have  been  greater  than  %  deg.  cent. 

The  mean  temperature  of  the  metal  itself  was  determined  in 
each  case  by  measuring  the  electrical  resistance  of  that  portion  of 
the  tube  on  which  the  steam  was  condensing.  The  author  has 
had  considerable  experience  in  the  employment  of  this  method, 
which,  moreover,  is  very  easily  applied  if  suitable  apparatus  is 
available. 

The  platinum  tube  was  enclosed  in  an  outer  tube  of  brass  or 
glass,  and  steam  was  admitted  to  the  space  between  the  two 
tubes.  A  steady  current  of  condensing  water  was  maintained 
through  the  platinum  tube.  The  amount  of  condensation  could 
be  inferred  by  measuring  the  flow  of  water,  and  observing  the 
difference  of  teinperature  between  the  inflow  and  outflow.  In 
many  cases  the  condensed  water  was  also  measured.  .Applying 
a  small  correction  for  radiation,  the  two  methods  always  agreed 
with  one-half  of  I  percent.  The  pressure  of  the  steam  in  the 
outer  tube,  which  was  never  far  from  the  atmospheric,  was  ob- 
served by  means  of  a  inercury  column. 

The  conditions  of  the  experiment  as  to  flow  of  water  and  steam, 
size  and  length  of  the  external  tube,  etc.,  could  be  varied  within 
certain  limits.  The  following  is  a  summary  of  the  more  interest- 
ing results  obtained  : 

CoNDENSATlo^J  Results  Summary.     Mild  Steel  Bar.     Wiper  Re.moved. 
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I.  With  a  short  length  of  condenser  and  a  very  free  escape  of 
steam,  the  condensation  observed  was  equivalent  to  22.2  therma] 
units  Fahr.  per  square  foot  per  second,  for  a  difference  of  tempera- 
ture of  28.5  deg.  Fahr.  between  the  steam  and  the  metal  surface. 
This  is  equivalent  to  a  rate  of  condensation  of  0.7**  thermal  unit 
Fahr.  per  degree  second,  reckoned  per  square  foot  of  the  surface 
of  the  meiai.     This  was  the   smallest  value  of  the  rate  observed. 


Tile  platinum  tube  was  vertical,  and  the  current  ot  steam  down- 
wards, conditions  which  tented  to  keep  the  surface  of  the  nietal 
comparatively  clear  of  condensed  water. 

2.  With  the  same  conditions,  but  with  a  length  of  tube  nearly 
twice  as  great  exposed  to  the  steam,  the  condensation  observed 
was  22.  T,  therinal  units  Fahr.  per  square  foot  per  second,  for  a 
difference  of  temperature  of  25.3  deg.  Fahr.  This  gives  a  rate  of 
0.88  per  degree  second.  The  lower  half  of  the  tube  was  more 
thickly  covered  with  water  than  the  upper  half,  the  steam  also 
was  full  of  flying  spray,  which  may  have  assisted  in  conveying 
heat  to  the  metal,  and  in  maintaining  the  same  rate  of  condensa- 
tion on  the  lower  half  of  the  tube  as  on  the  upper  half,  in  spite  of 
the  somewhat  higher  temperature  of  the  circulating  water  in  the 
lower  half. 

3.  With  the  same  arrangeinent,  but  with  the  steam  current 
reversed  and  reduced  until  the  escape  was  as  gentle  as  possible 
consistently  with  keeping  the  tube  full  of  steam  and  entirely  ex- 
cluding air,  a  somewhat  larger  rate  of  condensation  was  observed, 
namely,  23.6  thermal  units  Fahr.  per  square  foot  per  second. 
The  pressure  throughout  the  tube  was  very  nearly  atmospheric, 
and  the  gentle  upward  current  of  steam  tended  to  keep  the  tube 
very  thickly  covered  with  drops  and  rivulets  of  water.  The  dif- 
ference of  temperature  was  only  22.0  deg.  Fahr.,  gi\ing  a  rate  of 
condensation  of  1.07  thermal  units  Fahr.  per  degree  second. 
This  is  equivalent  to  2.25  watts  (joules  per  second)  per  square 
centimeter  per  1  degree  cent.,  and  was  the  largest  value  observed 
throughout  the  work.  It  would  appear  probable  that  the  surface 
exposed  by  the  drops  is  so  much  greater  (in  the  present  instance 
about  twice  as  great)  than  the  surface  of  metal,  and  the  drops 
themselves  are  in  such  rapid  motion,  that  the  increase  of  surface, 
by  facilitating  condensation,  more  than  compensate  for  any  resist- 
ance which  the  water  film  may  offer  to  the  passage  of  heat  to  the 
metal. 

4.  To  verify  this  view  the  outer  glass  tube  was  replaced  by  a 
much  smaller  tube,  so  as  to  leave  very  little  space  for  the  steam 
current.  The  pressure  of  the  steam  was  thus  raised  to  nearly  4 
in.  of  mercury  above  the  atuospheric  at  the  entrance  of  the  tube, 
and  the  surface  of  the  platinum  was  violently  scoured  by  a  spiral 
rush  of  steam  and  spray.  Under  these  conditions  the  condensa- 
tion observed  was  reduced  to  19.2  thermal  units  Fahr.  per  square 
foot  per  second,  instead  of  being  increased  as  might  naturally 
have  been  expected  with  so  strong  a  current  of  steam.  The 
effect  of  the  energetic  scouring  of  the  metal  surface  was  shown 
by  a  slight  rise  of  temperature  of  the  metal  as  compared  with 
previous  experiments.  The  observed  difference  of  teinperature 
between  the  metal  and  the  steam  in  this  case  was  19.8  degrees 
Fahr.,  giving  a  rate  of  condensation  of  0.97  thermal  unit  Fahr. 
per  degree  per  second. 

From  these  and  similar  observations  in  which  the  conditions  of 
the  experiments  were  varied  to  a  certain  extent  in  points  of  detail, 
it  may  be  concluded  that  the  presence  of  water  on  a  metal  sur- 
face may  tend  to  increase  rather  than  diminish  the  amount  of 
condensation.  The  rate  of  condensation  of  steam  at  212  deg. 
Fahr.,  allowing  for  the  fact  that  in  these  experiments  the  surface 
was  unduly  increased  by  the  presence  and  the  motion  of  the 
water  drops,  would  appear  to  be  at  least  of  the  same  order  of 
magnitude  as  the  value  deduced  from  experiments  on  the  cyclical 
condensation  in  the  cylinder  of  a  working  steam-engine,  in  which 
the  temperature  of  condensation  varied  from  290  degrees  to  330 
degrees  Fahr.,  and  the  rate  deduced  was  0.74  thermal  unit  Fahr. 
per  square  foot  per  degree  per  second.  Since,  however,  it  is  im- 
possible that  the  latter  value  v\as  diminished  to  an  uncertain  ex- 
tent by  a  slight  film  of  grease  on  the  hot  and  dry  surface,  and 
since  the  value  deduced  from  the  suface  condenser  method  is, 
perhaps,  a  little  too  large,  owing  to  the  presence  of  the  water 
film,  it  would  be  unsafe  to  conclude  that  the  rate  of  condensation 
is  the  same  at  different  temperatures,  al' hough  the  evidence,  so 
far  as  it  goes,  appears  at  present  to  point  in  that  direction.  Com- 
paring the  three  different  methods  of  experiment,  which  all  lead 
to  a  similar  result,  it  may  be  regarded  as  highly  probable  that  the 
old  view  of  an  infinite  rate  of  condensation  requires  revision,  and 
that  the  value  of  the  rate  of  condensation  of  steam  on  a  metal 
surface,  as  determined  by  the  author's  previous  experiments,  is  at 
least  a  first  approximation  to  the  truth.  The  question  at  issue  is 
one  of  fundamental  importance  in  the  theory  of  the  steam  engine, 
and  the  authors  have  shown  in  the  paper  already  quoted  that,  if 
the  law  of  condensation  there  proposed  be  admitted,  a  number  of 
interesting  practical  deductions  can  be  made,  and  problems  may 
be  solved  which  have  not  hitherto  been  regarded  as  amenable 
to  other  than  empirical  treatment. 
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THE  JONES'  UNDERFEED  MECHANICAL  STOKER. 

It  is  over  100  \'ear>  aj;o  miicc  llie  first  nu'chanical  stoker  was 
made.  In  17S5  James  Watt  patented  a  device  for  pushing^  the 
coal  from  the  front  end  of  the  grate,  after  it  was  coked  towards 
the  bridge  wall.  Il  was  worked  by  levers  and  the  prime  object 
was  to  prevent  smoke  when  using  bituminous  screenings.  Since 
then  the  best  inventive  genius  in  the  world  has  been  striving  to 
perfect  a  smokeless  furnace. 

The  number  of  smoke  prevention  devices  which  have  been  in- 
vented is  legion,  and  the  number  of  failures  also  legion.  .Among 
those  of  the  present  day  for  which  considerale  merit  can  be 
claimed  is  the 
Jones'  Un- 
derfeed Me- 
c  h  a  n  i  c  a  I 
Stoker, which 
is  said  to  be  a 
truly  smoke- 
I  e  s  s  and 
economical 
device,  and 
one  which 
meets  the  de- 
mand      for 


furnace  is  being  lin'd  without  slcaui  in  the  boiler.  The  retort  is 
first  filled  with  coal,  level,  or  a  little  above  the  tuyere  blocks. 
Fire  is  then  sl.irted  by  placing  kindling  or  greasy  waste,  lighted, 
along  each  side  of  the  retort  and  opening  wide  the  air  chamber 
reaching  to  the  tuyere  blocks.  As  soon  as  sufficient  steam  is 
raised  to  run  the  blower,  air  chamber  opening  is  closed,  blower  is 
used  for  furnishing  air,  and  fire  will  be  built  up  very  rapidly. 
Coal  being  in  the  hopper,  and  the  ram  plunger  at  its   forward 


■m.- 


economy 

which  is  now 

so    essential    in  all    power  plants  where  steam  is  used.     To   giie 

our  readers  a  better  understanding  of  this  invention  we  give  some 

illustrations  herewith,  as   well  as  some  particulars  of  its  construe 

tion,  operation  and  application. 

The  stoker  consists  of  a  steam  cylinder  or  ram,  with  hopper  for 
holding  the  coal,  outside  the  furnace  proper,  and  a  retort  or  fuel 
m.igazine,  inside  the  furnace,  into  which  the  green  fuel  is  forced 
by  means  of  the  ram  ;  Tuyere  blocks,  for  the  admission  of  air, 
being  placed  on  either  side  thereof;  the  retort  containing  at  its 
lowest  point,  and  at  a  point  where  the  fire  never  reaches,  an 
auxiliary  ram  or  pusher  by  means  of  which  an  even  distribution  of 
the  coal  is  obtained. 

By  means  of  the  rams  coal  is  forced  underneath  the  fire,  each 
charge    of  fuel    raising  the    preceding   charge    upward,    until    it 


Improved  Jones'  Underfeed  Mechanical  Stoker. 


Terauley  Street  Station,  Toronto  Electric  Light  Co. 


reaches  the  fire,  which  point  it  does  not  reach  until  it  has  been 
coked,  when  in  its  coked  state  it  is  forced  upward  into  the  fire. 
The  gases  being  liberated  under  the  fire,  and  at  that  point  mixed 
with  air,  must  necessarily  pass  through  the  fire  and  be  consumed, 
thus  giving  the  benefit  of  all  combustible  matter  in  the  fuel. 

Air  is  forced,  at  a  low  pressure,  through  the  Tuyere  blocks, 
under  the  burning  fuel,  by  means  of  a  blower,  operated  by  an 
independent  engine,  or  from  a  line  shaft,  if  such  arrangement  can 
be  made. 

As  to    the  operation  of  the   stoker:  We    will    suppose  that    the 


stroke,  when  more  coal  is  needed  the  ram  plunger  is  shifted  by 
moving  the  lever  ;  coal  then  falls  in  front  of  plunger  and  upon  re- 
turn movement  is  forced  into  the  retort,  this  movement  being  re- 
peated until  sufiicient  fuel  is  in  the  retort.  After  fire  is  properly 
started,  never  make  more  than  two  charges  of  the  ram  at  a  lime, 
as  by  so  doing  green  coal  is  forced  into  the  fire,  which  will  pro- 
duce imperfect  combustion  and  consequently  smoke. 

Air,  at  low  pressure,  being  admitted  into  the  air  chamber  and 
through  the  tuyere  blocks,  over  the  top  of  the  green  fuel  in  the 
retort,  but  inider  and  through  the  burning  fuel,  the  result  is  that 
the  heat  from  the  burning  fuel  over  the  retort  slowly  liberates  the 
gas  from  the  green  fuel  in  the  retort.  This  gas  being  thoroughly 
mixed  with  the  incoming  air  before  it  passes  through  the  burning 
fuel  above,  results  in  a  bright  clear  fire,  free  from  smoke,  and  the 

complete  consumption  of  all  the 
heat  producing  elements  in  the 
fuel.  The  retort  being  ;iir  light 
from  below,  and  the  fuel  being 
in  a  compact  mass  in  the  retort, 
the  air  will  find  its  way  in  the 
direction  of  the  least  resistance, 
which  is  upward,  consequently 
combustion  takes  place  only 
above  the  air  slots,  hence  the 
castings  of  the  retort  are  always 
cool  and  not  subject  to  the 
action  of  the  fire.  The  incom- 
ing fresh  fuel  from  the  retort 
forces  the  resulting  ash  and 
clinker  over  the  top  of  the 
tuyere  blocks  on  to  the  side 
plates,  from  whence  they  may 
be  removed  at  any  time  with- 
out in  the  least  interfering  with 
the  fire  in  the  centre  of  the  fur- 
nace, resulting  in  >i  high,  even 
temperature  at  all  times. 

To  secure  the  best  results  a 
heavy  body  of  coke  should  at 
all  times  be  carried  in  the  fur- 
nace, as  nearly  like  the  illustra- 
tion as  possible.  The  amount 
ot  coal  consumed  is  regulated 
entirely  by  the  quantity  of  air 
forced  in  the  furnace,  so  that 
when  little   steam    is    needed    the  quantity  should  be  reduced. 

The  Jones'  stoker  may  be  applied  to  practically  all  types  of 
boilers.  It  will  also  burn  any  kind  of  bituminous  or  lignite,  slack 
or  screenings,  with  a  substantially  smokeless  stack.  The  manu- 
facturers claim  that  competitive  tests  have  shown  a  difference  be- 
tween the  stoker  and  ordinary  hand  firing  of  from  20  to  35  per 
cent,  in  favor  of  the  stoker. 

Another  advantage  claimed  for  the  device  is  that  it  removes  the 
necessity  of  high  chimneys,  and  is  therefore  economical.  To  illus- 
trate, let    us  consider   the  difference    in  cost  between    two  power 
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plants,  say  of  2,000  h.  p.,  one  with  high  chimney,  natural  draft, 
and  plain  furnaces,  and  the  other  fitted  with  the  Jones'  Underfeed 
Mechanical  Stokers.  The  cost  of  the  first  plant,  exclusive  of  the 
building,  would  be  approximately  (ten  boilers,  including  setting, 
$36,000,  and  the  chimney,  say  100  feet  high  by  7  in  diameter) 
$40,500.  In  the  second  plant  it  is  necessary  to  put  in  only  eight 
boilers  to  get  the  same  results  as  far  as  power  is  concerned,  leav- 


r^^ 


Cross  Section  Showing  Furnace  in  Operation. 

ing  out  of  the  question  for  the  present  the  increased  efficiency,  and 
a  short  stack  of  from  twenty  to  thirty  feet  high  being  sufficient 
The  cost  of  the  eight  boilers,  including  the  setting,  would  be 
$28,800,  and  this,  together  with  the  stokers  and  the  chimney, 
makes  a  total  of  $35,800,  or  a  saving  in  the  first  cost  of  $4,700, 
which  is  more  than  the  cost  of  the  chimney.  There  is  also  a  re- 
duction in    boiler  repairs,  interest,  taxes,  etc.     We  come  next   to 


Size  of  Opening  in  Boiler  Front  to  Receive 
THE  Jones'  Stoker. 

the  saving  of  coal.  Taking  the  plant  as  above  specified,  ten 
boilers  burning  say  400  pounds  per  hour  each,  amounting  to 
twenty  tons  per  day  of  ten  hours,  with  hand  firing,  ..gainst  eight 
boilers  burning  the  same  quantity  per  boiler  per  hour  for  the  same 
results  =  sixteen  tons   daily,  or  a  daily  saving   of  four   tons,  equa| 


to  over  $3,000  yearly.     We  have,  therefore,  a  saving  in    first  cost 
of  $4,700,  and  a  yearly  saving  of  over  $3,000. 

Engineers  and  others  who  wish  to  learn  more  of  this  invention 
should  address  the  manufacturers,  the  General  Engineering  Com- 
pany of  Ontario,  Limited,  80  Canada  Life  Building,  Toronto 
They  have  recently  issued  a  hand-book  descriptive  of  the  stoker, 
in  which  are  also  found  many  valuable  tables  and  other  useful 
data. 


SPARKS. 

A.  McDonald,  electrician,  New  Denver,  B.  C,  is  reported  to  have 
gone  out  of  business. 

The  incorporation  is  announced  of  the  Rotarj'  Engine  Company,  of 
Woodstock,  Ont.,  with  a  capital  of  $24,000. 

The  Hull  Electric  Co.  are  building  a  400  foot  water  chute  at  Aylnier 
Park,  which  it  is  expected  will  prove  a  great  attraction  dating  the 
summer  months. 

The  Chateau  Frontenac  Hotel  in  Quebec  is  now  heated  by  four  Bab- 
cock  and  Wilcox  boilers,  which  have  been  installed  in  the  new  wing 
recently  completed. 

The  city  council  of  Halifax,  N.  S.,  is  now  discussing  the  question  of 
installing  a  municipal  electric  light  plant.  The  matter  has  been  re- 
ferred to  the  electrician  for  a  report. 

The  Dawson  City  Electric  Co.  is  applying  for  incorporation  to  supply 
electric  light,  heat  and  ])ower  throughout  the  city  and  within  a  radius 
of  200  miles,  as  well  as  to  operate  an  electric  tramway. 

The  Canadian  General  Electric  Company  have  closed  the  contract 
with  the  Laurenlide  Pulp  Company,  at  Grand  Mere,  Que,,  for  two  55 
kilowatt  moderate  speed  current  dynamos,  with  marble  panels  and 
instruments  complete. 

A  special  meeting  of  the  Merchant's  Telephone  Company  was  held 
in  Montreal  last  month,  at  which  it  was  announced  that  the  company 
had  obtained  authority  to  increase  its  capital  to  $1,000,000.  The 
annual  meeting  will  be  held  on  the  second  Thursday  in  April. 

The  London  Electric  Company  are  increasing  the  generating  capacity 
of  their  station  to  meet  the  large  demands  for  light  and  power,  and  have 
placed  an  order  with  the  Canadian  General  Electric  Company  for  one  of 
their  standard  300  kilowatt  single  phase  alternators  and  two  i6o  K.  W. 
direct-connected  power  generators  of  their  latest  type. 

The  Montreal  Cotton  Company,  of  Valleyfield,  Que.,  have  just 
placed  an  order  with  the  Canadian  General  Electric  Company  for  two 
600  H  P.  three  phase  generators,  to  be  direct-connected  to  turbines. 
This  installation  is  a  duplicate  of  the  generators  installed  by  the  Cana- 
dian General  Electric  Company  over  a  year  ago.  With  these  four 
generators  and  station  apparatus  the  company  will  have  one  of  the  most 
modern  power  stations  on  this  continent. 

The  Hull  Electric  Company  is  suing  the  Ottawa  Electric  Co.  for 
damages  and  infringements  of  the  charter  granted  by  the  city  council  of 
Hull  in  1894,  by  which  the  Hull  company  were  granted  the  exclusive 
privilege  lor  electric  lighting.  The  Ottawa  company  contend  that  their 
right  to  erect  poles  within  the  city  of  Hull,  for  lighting  purposes,  w.'S 
expressly  guaranteed  to  them  by  a  by-law  passed  by  the  city  council  six 
years  previous  to  the  Hull  company's  charter.  The  case  is  being 
bitterly  fought. 

At  the  annual  meeting  of  the  Lachine  Rapids  Hydraulic  &  Land  Co., 
held  in  Montreal  recently,  the  financial  statement  for  the  year  ending 
December  31,  1897,  showed  that  in  the  last  two  months  sufficient 
revenue  had  been  earned  to  pay  the  interest  of  6°'^  on  the  six  months 
bonds.  Over  1,000  customers  were  on  the  line,  and  in  the  neighbor- 
hood of  25.000  lights  had  been  installed.  It  was  announced  that  a  five 
years'  contract  had  been  signed  with  the  Imperial  Light  &  Power  Com- 
pany, by  which  power  for  lighting,  etc.,  would  he  supplied  by  the  La- 
chine  Company,  and  used  for  lighting  the  east  end.  A  contract  had 
also  been  signed  with  the  Standard  Light  &  Power  Co.,  to  supply  them 
with  power  for  straight  current  purposes,  and,  in  turn,  the  .Standaid 
Company  had  acquired  the  entire  plant,  franchise  and  business  of  the 
Temple  Electric  Co.,  and  would  take  possession  on  May  ist 

The  telegraph  line  to  be  built  by  the  C.  P.  R.  between  Montreal  and 
Vancouver,  referred  to  in  a  recent  issue,  will  cost  $250,000.  The  wire 
to  be  used  will  he  of  copper,  300  lbs.  to  the  mile,  and  will  weigh  about 
450  tons.  It  is  being  manufactured  by  the  Dominion  Wire  Manufactur- 
ing Co.,  of  Lachine,  Que.,  and  will  be  tested  at  McGill  University 
under  the  direction  of  the  officers  of  the  company.  Mr.  Jas.  Kent,  the 
Montreal  superintendent  of  the  company,  gives  some  interesting  details 
regarding  the  construction  of  the  line.  The  short  pieces  of  wire  which 
will  be  used  to  tie  the  telegraph  wires  to  the  insulators  will  have  a  total 
weight  of  6'/i  tons.  Allowing  two  inches  slack  between  each  pole, 
owing  to  it  being  impossible  to  draw  a  line  perfectly  straight,  will  add 
four  miles  of  wire  to  the  line  between  Montreal  and  Vancouver. 
Leaving  a  smpU  bundle  of  wire  with  each  lineman  for  repairs  will  use 
up  20  miles  of  wire.  The  joints,  which  it  is  necessary  to  make  at  the 
end  of  each  bundle,  will  require  one  mile  of  wire. 

Mr.  H.  R.  Leyden,  manager  of  the  Cataract  Power  Co.,  has  made  a 
proposition  to  pump  the  water  supply  of  the  city  of  Hamilton,  Ont.,  by 
electric  power.  He  agrees  to  erect  at  the  beach  pumping  house  electric 
motors  and  revolving  screw  pumps  of  sufficient  capacity  to  pump  10,- 
000,000  gallons  per  day,  and  to  erect  at  the  high  level  pumping  house 
motors  and  pumps  and  supply  sufficient  power  to  pump  from  the  mains 
to  the  high  level  reservoir  2500  gallons  per  day.  The  company  will 
keep  the  pumps  in  operation  for  one  month,  when  the  city  will  be  expected, 
if  satisfactory,  to  pay  for  them  at  the  ascertained  cost,  not  to  exceed 
$25,000.  The  price  to  be  paid  by  the  city  for  electric  current  necessary 
for  pumping  the  water  required  is  iilaced  at  $13,000  per  year  for  the 
first  1,600,000,000  gallons  pumped  In  both  reservoirs,  and  6c  cents  for 
each  additional  100.000  gallons.  The  company  claims  that  its  offer  will 
meet  the  requirements  of  the  fire  underwriters  and  save  the  city  more 
than  $20,000  per  year. 
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he  publisher  of  this  journal  has  decided  to  devote  a  certain  amount  of  space  each  month  to  whni  may  l*c  termed  an  Kducational 
-ind  electrical  formula  and  niathcniatical  problems  will  be  discussed,  illustrated,  and  as  far  as  p4)sstblc  rule  and  example  eivcn.  At  the 
ire  undertaken  to  contribute  to  this  department  reguUrly  each   month,   and   before  discussing  actual  mathemaiical  problems,  wish  to 

I  is  chiefly  to  incrcisc  the  vatu-  of  an  already  valuable  pa(>er.  by  ptacinj:  in  the  hands  of  every  cnKinccr  who  has  any  knowledge 
such  matter  as  will  enable  him  by  a  litt'c  ^tudy  to  master  the    most    intricate  mechanical  and  electrical  formula.     Man>  ol  our 

in   time  to  lime  contain  formula  that  is  in  many  cases  but  vaguely  understood,  and  ver>'  often  entirely  misunderstood,  thus 

lelcss  to  the  reader. 

s  should  commence  be<aimc  a  matter  of  serious  thought,  and  past  experience  had  to  be  carefully  considered,  bearing  in 
rs  whose  early  education  has,    through   force  of  circumstances,  been  ileficieni,  and  many  others  who,  ihrounh  lack  of 


of  the  rudin 

most  vnlual-...  ^ ....,, , 

rendering  an  otherwise  N-iiiuabie  wurk  i 

Just  at  what  particular  p-iini  ■ 

mind  the  fact  that  there  are  many  rcall>  ,  ^  ,  .-         •        .         .  •  - '   -  " 

opportunity,  have  not  been  able  t  roview  tlicir  cirly  education  for  years.  Knowmg  by  observation  and  experience  the  great  n-cessity  of  having  a  ihurough  clenn'titary 
education  liefoie  aitcmpting  to  digest  and  calcu!.itc  problems,  and  the  almost  utter  impossibility  of  the  student  arriving  at  a  satisfactory  couitusiun  ot  his  studies  witlu>ut  a 
thorough  knowledge  of  the  principle  of  mathcmaiias  involved,  I  ha\c  decided  to  commence  at  a  point  and  carr>*  out  the  progmm>ne  outlined  in  this  journal— commencing  at 
the  foundation  and  advancing  by  easy  sia^jes  until  the  principles  underlying  the  most  obtuse  and  difTicult  formula  can  be  readily  explained  and  easily  understood.  The  advan- 
tages to  be  derived  from  an  etlucation  of  this  kind,  couple  I  with  practical  mechanical  ability,  is  too  well  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace  : 
Decimal  KRACrinss— Definitions  and  explanation  of  principles  i  f ,  and  method  of  reduction  to  common  fractions,  and  vice  vers;i. 
Square  ano  Circular  Measure— Definition  and  explanation  and  practical  demonstrations  of. 
Cubical  and  Cvlindkical  Measurements— Definitions  and  explanations  of,  with  practical  hints. 
Square  and  Cube  Root— Definitions  and  explanations  of. 

Safety  Valve  Calculations— (Spring  and  Lever  Types)— Principles  of,  with  practical  demonstrations. 
Boiler  Co  ^struction — Stays,  rivets,  joints  and  scams,  iron  and  steel  plate— strength  of,  with  formula  and  practical  demonstrations. 

It  is  not  the  intention  to  fill  these  columns  with  a  mass  of  figures  hastily  compiled  without  reference  to  any  particular  object ;  on  the  contrary,  every  probUm  will  be 
carefully  thought  out,  and  only  such  information  given  as  will  l>e  of  use  to  you,  and  an  effort  will  be  made,  bxLScd  on  experience  and  a  knowledge  of  the  requirements,  to  make 
his  scries  of  tests  complete  in  every  particular.  Wm.  Thompson. 


IArtici.k  XII. 1 

REQUIRED  SIZE  OF  LEADS  IN  CIRCULAR  MILS. 

A  MIL  is  roW  of  an  inch,  and  written  decimally  .ooi.  The 
area  of  a  circle  -^3*55  of  an  inch  in  diameter  is  termed  a  circular 
mil,  and  a  great  many  wire  tables  express  the  area  of  the 
cross  section  of  a  wire  in  circular  mils  written  symbolically 
C.  M.  Rules  for  the  sizes  of  wires  as  met  with  in  engineer- 
ing practice  for  given  resistances  are  often  based  on  circular 
mils,  and  include  a  constant  for  the  conductivity  of  material 
of  which  wire  is  composed.  From  this,  then,  we  can  construct  a 
formula  for  the  calculation  of  th^  resistance  of  wire  of  whatever 
material  composed,  so  long  as  we  know  the  specific  resistance  of 
the  material. 

Commercial  copper  wire  of  yo";    purity,    one  fool  long  and  one 

C.  M.  in  cross  section,  is  said  to  have    a  resistance  of  10.79  ohms 

at  75"  F.  (approximate).      In   accordance    with    the   rule   that   the 

resistance  of  a  circular  conductor  varies  inversely  with  the  square 

of  its  diameter  and  directly  with  its  length,   we  can  construct  the 

following  well-known  formula   for  the  determination  of  resistance 

of  copper  wire  : 

10.70  X  L 

Example  (10) :  A  commercial  copper  wire  one-h;ilf  an  indi  in 
diameter  has  a  specific  resistance  of  10.79,  wlial  is  ilic  resistance 
per  fool  ? 

14  inch  =  .500  mils. 

.500-  =  .250,000. 

10.79  "="  •-.1°.°"°  =  -000043  ohms  per  foot. 

Example  (11):  A  copper  wire  5,000  feet  long:,  with  a  cross  sec- 
tion of  S,ooo  CM.,  what  is  its  resistance? 

10.79  ^  5>ooo 

^ =6.74-1  ohms. 

8,000  "-^ 

The  required  cross  section  of  a  wire  in  C.  M.  is  equal  to  its 
length  divided  by  its  resistance  and  multiplied  by  10.79,  oi" 

L 

C.M.=  ^-  X  10.79 

The  required  cross  section  of  a  pair  of  leads  in  CM.  for  a  given 
drop  is  found  to  be  equal  to  the  product  of  the  length  of  leads 
multiplied  by  number  of  lamps  (in  parallel)  by  21. 5S  by  100,  minus 
the  percentage  of  drop,  and  the  whole  divided  by  the  resistance 
of  one  lamp  hot  multiplied  by  the  percentage  of  drop  allowed. 
Lx  21.58  X  N  X  100-  % 


CM.  ord=  = 


Kx% 


or  what  is  the  same  thing, 


C.M.= 


io.79X2xLxN         100-% 


R  % 

Example  (12):  Ten  lamps  are  to  be  placed   in    multiple   al    (he 

end  of  a  double  lead  100  feet  long.     The  resistance  of  each  lamp 

when  hot  being  220  ohms,  what  must   be  the  sectional  area  of  the 

wire  if  a  drop  of  5%  is  allowed  on  E.M.F.  ? 

21.58x100x10  100-5 

=  gS  X  - 

220  ' 


•  =  1872  CM. 


Where  CM.  =.Area  in  circular  mils. 

I..    =  Length  of  one  side  of  lead. 
tf  N.  =  Number  of  l.'imps. 

"  C    =  Current  required  by  each  lamp. 

«  L  v  =  Number  of  volts  per  lamp  loss  in  line. 

When  lamps  or  groups  of  lamps  or  other  appliances  are  placed 
at  different  distances  from  the  generator,  apply  principles  laid 
down  in  example  ;  or,  roughly  stated,  determine  first  the  size  of 
wire  required  for  each  lamp  or  group,  as  if  on  independent  cir- 
cuits, starting  from  I  he  dynamo,  then  combine  all  wires  running 
in  same  direction. 


Based  on  this  and  following  out  the  principles  laid  down  in  Ohm's 
Law,  the  following  formula  is  often  given  as  a  ready  means  of  deter- 
mining the  required  size  of  wire  for  house  or  secondary  incandes- 
cent circuits  : 

2i.s8xLxNxC 
CM.=      ^     ,    .    


DKTERMIXATION  Ol"  THE  MEAN  PRESSURE  THROUGH- 
OUT THE  STROKE  WHEN  USING  STEAM 
EXPANSIVELY. 

Considering  recent  advances  in  modern  engineering  and  im- 
proved appliances  at  hand,  an  article  on  this  subject  is  perhaps 
superfluous.  There  are,  however,  such  important  principles  in- 
volved and  such  useful  information  obtainable,  that  the  author 
feels  justified  in  referring  to  the  subject  at  short  length.  Since  a 
large  proportion  of  my  readers  are  operating  simple  non-condens- 
ing engines,  the  author  will  deal  particularly  with  this  class,  and 
the  principles  involved  can  then  be  readily  applied  to  compound 
engines  of  any  type. 

The  engines  to  which  many  of  us  were  first  introduced  had 
what  is  styled  a  fixed  "  cut-of,  "  which  took  effect  at  almost  any 
point  between  start  and  finish  of  piston  travel,  according  to  the 
views  the  engineer  held  on  the  question  of  working  steam  expan- 
sively. -And  speed  was  controlled  by  means  of  a  throttling  device, 
arranged  to  reduce  or  raise  the  pressure  against  the  piston  as 
occasion  required.  This  type  in  modern  practice  is  nearly  obso- 
lete, and  we  have  in  its  stead  what  is  termed  an  automatic  "  cut- 
off" engine,  arranged  to  take  steam  at  beginning  of  stroke  at 
full  boiler  pressure,  and  regulating  its  speed  by  means  of  a  vari- 
able "cut-off" — that  is,  initial  pressure  against  piston  on  admis- 
sion remains  constant  and  varies  only  as  pressure  on  boiler  varies  ; 


Fig.  5. 

— and  this  pressure  is  maintained  against  the  piston  as  it  travels 
within  the  cylinder  to  a  point  of  the  stroke  varying  in  direct  pro- 
portion as  the  load  on  the  engine  varies. 

Theoretically,  then,  if  we  had  no  cut-off  until  admission  valve 
closed  at  the  end  of  the  stroke,  the  pressure  of  the  steam  against 
the  piston  would  remain  the  same,  and  a  diagram  representing 
the  operation  could  be  drawn  as  represented  in  Kig.  5,  within  the 
letters.  A,  B,  C,  D,  and  the  pressure  against  the  piston  can  be 
readily  ascertained  by  a  simple  process  at  any  point  of  the  stroke, 
and  the  mean,  initial  and  terminal  pressures  would  at  all  times  be 
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equal,  and  the  mean  effective  pressure  would  be  initial  pressure 
minus  back  pressure,  and  could  be  equally  as  readily  determined. 
Let  us  now  suppose  thai  when  the  piston  has  reached  a  point 
equal  in  distance  to  one-third  of  its  travel,  the  admission  va've 
closes  and  cut-off  takes  place  ;  the  piston  then  travels  the  remain- 
ing two-thirds  of  the  distance  by  the  expansive  force  of  the  steam 
already  admitted,  and  supposing  that  expansion  would  take  place 
under  isothermal  conditions,  that  is,  that  the  temperature  of 
steam  remained  constant,  it  is  clear  that  as  expansion  increases 
pressure  decreases,  consequently  the  terminal  pressure  of  the 
steam  will  be  very  much  less  than  the  initial  pressure,  and  that  at 
any  point  in  the  stroke  between  one-third  and  the  end,  the  pres- 
sure will  be  less  than  the  point  immediately  before  and  higher 
than  the  next  succeeding  point.  If,  then,  we  know  the  initial 
pressure  of  our  steam  and  ;he  point  of  cut-off,  and  can  by  any 
means  determine  the  pressure  at  the  respective  points  of  the 
stroke,  we  can  by  finding  the  mean  of  these  pressures  thus  deter- 
mine the  mean  pressure  on  the  piston.  For  this  purpose,  then, 
we  re-arrange  Fig.  5  as    illustrated  in    Fig.  6,  and  divide  this  into 
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Fig.  fa. 

any  even  number  of  points,  taking  care  that  one  of  these  points 
shall  coincide  exactly  with  and  intersect  point  of  cut-off. 

To  do  this  we  first  divide  the  cylinder  into  an  equal  number  of 
parts  by  subtracting  the  numerator  from  the  denominator  of  the 
point  of  cut-off  expressed  as  a  fraction,  and  if  the  result  is  an  even 
number  above  six,  the  denominator  of  the  fraction  is  the  number 
of  equal  parts  into  which  the  cylinder  can  be  divided  so  that  one 
of  the  ordinates  will  exactly  intersect  the  point  of  cut-off. 

Example  :  With  steam  cut  off  at  ^V  of  the  stroke,  what  number 
of  parts  must  the  cylinder  be  divided  into  ? 

As  per  rule,  15-3=12 — an  even  number  above  six — therefore 
cylinder  must  be  divided  into  12  equal  parts.  It  will,  however, 
very  frequentlv  be  found  that  when  the  numerator  is  subtracted 
from  the  denominator  that  either  an  odd  number  or  an  even  num- 
ber less  than  six  is  the  result.  In  either  case,  double,  treble  or 
quadruple  both  the  numerator  and  the  denominator,  and  if  this 
does  not  answer,  increase  fraction  until  you  get  a  fraction  giving 
the  desired  result. 

Example  :  Suppose  steam  is  cut  off  at  ^3  stroke,  into  how 
many  equal  parts  must  cylinder  be  divided  ? 

Proceeding  as  per  rule,  3  -  1  =2,  an  even  number  less  than  six, 
which  will  not  answer. 

■^xS  =  t>  which  is  still  too  low  ;  we  continue  the  process  until 
we  reach 

J^  X  J  =  Y*ir=  12 -4  =  8,  an  even  number  higher  than  6,  and  cylin- 
der can  then  be  divided  into  12  equal  parts. 

Fig.  6  then  represents  a  cylinder,  and  we  proceed  to  divide 
into  12  equal  parts,  with  cut-off  taking  place  at  ^  of  the  stroke. 
Each  of  the  dotted  ordinates  in  this  diagram  then  represents  the 
position  of  the  piston  expressed  in  ^Vths  of  piston  travel.  Point 
of  cut-off,  or  '/^  of  stroke,  will  equal  4  of  these  parts,  and  the 
pressure  of  steam  at  ist,  2nd,  3rd  and  4th  positions  of  piston  re- 
mains constant. 

When  piston  is  in  position.  A,  B,  at  4,  cut-off  takes  place,  and 
at  O,  R,  exhaust  valve  opens.  If  steam  then  was  expanding 
under  true  isotliermal  conditions,  the  lines,  c,  d,  e,  f,  g,  h,  etc., 
show  the  gradual  decreasing  pressures  of  the  steam  due  to  ex- 
pansion and  pressures  represented  by  letters,  A,  B,  O  and  R, 
show  the  total  valOe  of  the  steam  during  expansion. 

To  find  the  pressure  of  the  steam  at  any  one  of  the  positions  of 
of  the  piston  during  expansion,  multiply  absolute  mitial  pressure 
of  steam  by  number  of  ordinate  at  point  of  cut-off,  and  divide 
this  result  by  the  number  of  ordinate  at  which  pressure  is  desired. 


Example  :  With  steam  admitted  at  80  lbs.  gauge  pressure,  find 
the  pressure  at  each  of  the  ordinates  in  diagram. 
80+  15  =  95,  absolute  pressure. 
95  X  4  =  380,  value  of  steam  previous  to  cut-off. 

Then  pressure  at  C  D=  4"  =  76.       pounds. 
„  EF=^i|a  =  65. 
„  GH=-^fJi  =  54.28        „ 
„         „     ij  =  »|..  =  47.5 

.,    K   L  =  2fil  =  42.22 

„OP  =  W  =34-54       " 
,.  QR  =  'W  =  3"66 

To  find  total  value  of  steam  during  expansion  we  require  to 
find  area  of  space  enclosed  by  .\,  B,  O  and  R. 

For  this  purpose  we  adopt  the  Simpson  rule,  which  is  ;  To  the 
first  and  last  ordinates  add  four  times  the  sum  of  the  even  ordin- 
ates and  twice  the  sum  of  the  odd  ordinates  ;  one-third  of  this 
sum  equals  the  area. 

Then  4  or  .\  B=  95        pounds. 

5  or  C  0  =  76       X4  =  304 

6  or  E  F  =  65       X  2  =  1 30  « 

7  or  GH  =  54.28 X  1  =  217. 12        " 

8  or   I  J  =  47.5    X2=   95 

9  or  K  L=42.22  X4=  168.88        ,, 
ioorMN  =  38       X2=   76  /, 

11  or  OP  =  34.54X4=  .38. 16 

12  or  OR=  S'-bC)        •< 

3  I  1255.S2 
Value  during;  expansion,    418.(^)0 

Before  expansion,  ^^So        pounds. 
During  '<  4US.60  >, 


Value  during-  whole  stroke,   79S.60  « 

If,  now,  we  divide  by  number  of  ordinates   used,   we  get  mean 
pressure  against  the  piston  throughout  the  stroke. 
798.60-^  12  =  66.55  pounds. 

if  the  engine  piston  was  running  against  a  perfect  vacuum,  ihen 
mean  pressure  throughout  the  stroke  would  be  the  mean  effective 
pressure  on  which  lo  calculate  power  developed  by  any  engine 
in  doing  work,  but  this  rarely,  if  ever,  happens  ;  therefore  the  ab- 
solute back  pressure  against  the  piston  must  be  deducted,  and 
we  get 

Mean  pressure  -  back  pressure  — mean  effective  pressure. 

Example  :  Find  mean  effective  pressure  on  the  piston  of  a  non- 
condensing  engine  when  mean  pressure  is  66  pounds  per  square 
inch  and  back  pressure  two  pounds  above  ihe  atmosphere. 

2  +  15=17  pounds  absolute  back  pressure,  and  66-17  =  49 
pounds  mean  effective  pressure  of  steam  on  piston. 

When  principles  of  calculation  are  understood,  formula  for  cal- 
culation can  be  considerably  shortened  by  use  of  logariihms. 

1st.  The  hyperbolic  logarithm  of  the  ratio  of  cut-off  increased 
by  1  and  multiplied  by  terminal  pressure  equals  mean  pressure. 

2nd.  The  hyperbolic  logarithm  of  the  ratio  of  cut-off  increased 
by  one  and  multiplied  by  initial  pressure,  and  result  divided  by 
ratio  of  cut-off,  equals  mean  pressure. 

3rd.  Second  rule  minus  absolute  back  pressure  equals  mean 
effective  pressure  throughout  the  stroke. 

Example  of  Rule  i  :  Cut-off  lakes  place  at  Y^  of  stroke  ;  the 
ratio  of  cut-off  therefore  is  3-^I=3,  and  the  hyperbolic  logarithm 
of  3  is  1.09861, 

.•.    1.09S  +  1  X  31.6  =  66.39  pounds,  mean  pressure. 

Example  of  Rules  2  and  3  : 

1.0984-  I 

95    X =   66.4  pounds,  mean  pressure. 


1.098+  1 


-49.4  pounds,   mean  effective  pressure  (M.E.P.) 


In  addition  to  finding  the  mean  pressure  by  process  of  calcula- 
tion, we  require  also  to  find  the  mechanical  efficiency  gained  by 
cutting  oft' steam  in  comparison  to  steam  being  admitted  during 
the  whole  of  the  stroke.  This  can  be  found  by  dividing  Ihe  mean 
pressure  by  the  terminal  pressure  absolute.  Then  66.4  + 31.6  = 
2.09S  ;  or  expressed  briefly,  the  mechanical  efficiency  is  the 
hyperbolic  logarithm  of  the  ratio  of  cul-uff  plus  1. 

Finally,  on  this  subject,  we  want  to  find  the  co-efficient  of 
efficiencv  or  a  number  expressing  the  practical  efficiency  of  the 
steam,  including  ihe  effect  of  expansion  as  compared  with  the 
duty  of  the  same  steam  without  cut-off  or  expansion  and  loss  by 
back  pressure. 

Rule  : 

Mean  effective  pressure  X  Length  of  stroke 

-=:The  co-efhcient  of 

efficiency. 


Absolute  pressure  x  (Length  of  admission  +  Cleararce) 


Example  :  Find  the  co-efiicient  :  Gauge  shows  80  pounds  ; 
stroke  12  inches,  cut-off  taking  place  at  %  of  stroke,  and  mean 
effective  pressure  is  shown  to  be  49  pounds,  piston  having  ]'l  inch 
clearance. 

80+  15  =  95*  absolute  pressure. 

49  x 1 2  58S 

.'.   / — ; ^r  = =  ^88  +  40^.7^=  1.4s  co-eflFicient. 

95  X  (4 +  .25)      403-75     ^ 
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DOVER  MUNiaPAL  ELECTRIC  TRAMWAYS. 

We  have  been  favored  with  a  copy  of  a  pamphlet 
containing  an  illustrated  description  of  the  Dover 
Municipal  Electric  Tramways,  constructed  by  Messrs. 
Dick,  Kerr  &  Company.  It  will  be  remembered  that 
about  one  year  ago  Mr.  J.  A.  Rutherford  resigned  his 
position  as  chief  engineer  of  the  Canadian  General 
Electric  Company  to  accept  the  management  of  the 
electric  traction  department  of  this  well-known  en- 
gineerinfj  firm. 

The  city  of  Dover  was  one  of  the  first  in  England  to 
adopt  electric  tramways  on  the  overhead  wire  system. 
The  pamphlet  states  that  when,  early  in  i8g6,  the 
Council  was  considering  the  question  of  railway  con- 
struction, a  comparison  of  the  capital  cost  of  building 
tramways    for    gas    and    electric  traction   was  given  as 

follows  : 

Gas.  Electricity. 

Cars  (capacity  40  passengers) £s<^°°  £  4>6-o 

Trailers 660  660 

Machinery '>750  

Line  eqnipmenl 7>5°° 

iJS,oio     ;Ci2,78o 

For  working  the  respective  systems  offers  were  made 
of  Syid-  per  car  mile  for  gas,  and  6d.  for  electricity,  the 
latter  to  be  reduced  to  4>jd.  if  the  mileage  exceeded 
240,000  car  miles  per  annum.  The  saving  of  a  half 
penpy  per  car  mile,  it  was  considered,  would  much 
more  than  pay  the  interest  on  the  larger  capital  re- 
quired   for    construction. 

The  road  was  constructed  during  the  fall  of  1896 
and  following  spring  and  summer.  The  rails  used  are 
of  the  girder  type,  weighing  87  lbs.  per  yard,  and  are 
30  ft.  long  and  6  in.  deep.  The  gauge  ot  the  tramway 
is  3  ft.  6  in.,  which  was  determined  by  the  extra- 
ordinary deference  of  the  framers  of  the  Tramways  Act 
of  1890.  With  the  exception  of  a  short  distance  the 
tramway  is  single  track.  The  conducting  system  is  ot 
the  usual  character. 

Owing  to  the  shortness  of  the  line,  it  being  only 
about  3j4  miles,  no  feeders  were  provided.  The  current 
is  distributed  from  a  central  switch  pillar,  about  4  teet 
high,  of  cast  iron,  and  divided  internally  into  two 
chambers.  The  rolling  sti)ck  consists  of  eight  motor 
cars  and  two  trail  cars.  Power  is  obtained  from  the 
Dover  Electric  Supply  Company.  The  fare  charged  is 
only  one  penny. 

ELECTRIC  RAILWAYS  AND  BICYCLES. 

M.AjOR  I.  B.  Brown,  in  making  his  annual  report  on  the 
street  railways  of  Pennsylvania,  states  that  the  receipts 
of  the  state  street  railways  have  considerably  fallen  off 
within  the  past  twelve  months.  He  regards  the  use  of 
the  bicycle  by  both  business  people  and  pleasure  seekers 
as  the  main  source  of  the  reduction  in  the  traffic  of 
many  street  railway  companies.  He  finds  that  in  cities 
where  the  hills  are  steep  and  less  favorable  conditions 
for  bicycle  riding  exist,  the  railway  companies  have  not 
been  affected  by  it  to  the  same  extent,  but  in  many 
places  it  cannot  be  gainsaid  that  the  bicycle  has  become 
a  most  formidable  competitor  of  the  street  railway.  In 
order  to  secure  substantial  confirmation  of  this  view  an 
observation  was  made  in  a  leading  street  of  Harrisburg 
about  two  months  ago.  The  observation  covered  two 
days,  from  7  o'clock  in  the  morning  to  6  in  the  evening. 
During  that  time  6,078  persons  passed  a  given  point, 
1,962  in  the  cars  and  4,116  on  bicycles,  i.e.,  67.7  per 
cent,  on  bicyles  and  32.3  per  cent,  on  the  cars,  or  more 
than  two  to  one  in  favor  of  the  wheel.  The  figures 
secured  at  Harrisburg  are  by  no  means  exceptional. 


TORONTO  RAILWAY  COMPANY'S  ASSESSMENT 
CASE. 

Thk  longstanding  lilig,itlon  over  ihe  assessment  of  ihc  poles,  wirc.<; 
anil  Hacks  of  the  Toronto  Railway  Company  was  settled  List  month  by 
the  Court  of  Appeal,  juilgment  heing  given  in  favor  of  the  city. 

When  the  city  made  the  assessment  on  Ward  I  last  year,  the  company 
appealed  to  the  Court  of  Revision,  which  sustained  the  assessment. 
Then  the  company  appealed  and  brought  the  matter  before  a  bench  of 
three  judges,  ctnuposed  of  Judge  McUougall,  ("ounly  Juilge  of  \'ork, 
and  the  senior  judges  of  the  adjoining  counties,  Dartnell,  ol  Ontario,  and 
McCiibbon,  oi  Reel,  who  decided  in  favor  of  the  company,  ludge  Mc- 
Dougall  dissenting.  In  the  meantime  the  Assessment  Department 
went  on  and  assessed  the  poles,  wires,  etc.,  of  the  company  in  the  other 
wards  of  the  city,  and  in  each  case  the  company  appealed  to  the  Court 
of  Revision  against  the  assessment,  the  Court  of  Revision,  in  view  of  the 
judgment  of  the  three  judges  in  the  case  of  Waril  1,  sustaining  the 
appeal  of  the  company.  This  placed  the  city  in  the  position  of  being 
the  appellant  against  the  decision  of  the  Couil  of  Revi^ion,  and  an 
appeal  was  taken  to  ludge  McUougall,  it  being  deemed  unnecessary  to 
call  in  the  other  two  judges  in  this  instance,  judge  McUougall,  after 
hearing  argument,  reversed  the  decision  of  the  Court  of  Revision  and 
held  that  the  company  was  liable  for  assessment.  Then  the  company 
appealed  from  this  decision  to  the  Court  of  Appeal,  with  the  above 
result. 

Uy  the  decision  the  assessment  of  $452,277  against  the  company  in 
Wards  2  to  6  is  confirmed  for  tSgS,  which  will  probablv  >ield  between 
$7,000  and  $S,ooo  in  taxes.  Next  year  a  further  addition  to  this  assess- 
ment of  about  $85,000  for  the  First  Ward  will  be  made,  making  a  total 
assessment  of  about  $540,000. 


The  Toronto  Street  Railway  Co.  purposes  carrying  out  a  number 
of  extensions  this  season.  It  is  probable  that  the  line  will  be  extended 
to  Oakville,  and  also  that  the  City  and  Suburban  Electric  Railway  will 
be  purchased  and  operated  as  a  separate  road,  as  is  now  done  in  Ihe 
case  ol  the  Mimico  branch.  The  City  and  Suburban  Company  have  12 
miles  of  rail  laid  between  Toronto  Junction,  Weston  and   Lambton. 


SPARKS. 

The  International  Radial  Railway  Co.  will  a])ply  to  parliament  for  an 
extension  of  time  for  the  completion  of  its  line  to  Guelph. 

The  Halifax  t.\>-cuic  Tramway  Company  will  spend  about  $50,000  in 
improving  their  plant.     They  have  just    installed  two  large  generators. 

Lowe  &  Karrell,  of  Hamilton,  have  been  given  the  contract  for 
stringing  the  power  wire  from  Decew  Falls  to  Hamilton,  for  the  Cataract 
Rower  Company. 

Messrs.  Peters,  Peters  &  Ings,  on  behalf  of  the  local  gas  company, 
have  made  a  proposition  to  the  city  to  build  a  street  car  system  in 
Charlottetown,  P.E.I. 

It  is  reported  that  Messis.  A.  Tremblay  tS:  Frere,  of  Ilerbertville, 
Que.,  have  purchased  property  at  St.  Alphonse  with  a  view  of  construct- 
ing an  electric  railway  there. 

The  Smith's  Falls,  Rideau  and  .Southern  Electric  Railway  Company 
applied  at  a  recent  meeting  of  the  Smith's  Falls  council  for  permission 
to  lay  rails  and  erect  pt)les  in    that  town. 

E.  F.  Hutchings,  of  Winnipeg,  and  others,  .isk  power  from  the  legis- 
lature to  construct  an  electric  or  steam  railway  from  Winnipeg  along  the 
east  side  of  Red  river  to  St.  Andrew's  rapids. 

At  the  annual  meeting  of  the  .Sandwich,  Windsor  and  Amherstburg 
Electric  Railway  Company,  the  statement  of  receipts  presented  showed  a 
marked  increase  over  those  of  the  previous  year. 

A  by-law  has  been  given  its  first  reading  in  the  .St.  Catharines  city 
council  authorizing  the  construction  of  an  electric  railway  between  that 
city  and  Port  Dalhousie.     Mr.  H.  C.  .Symmes  is  interested. 

The  projectors  of  the  Hamilton,  Cbedoke  and  .\ncaster  Electric  Rail- 
way Company  state  Ihnt  the  line  will  be  built  from  Hamilton  10  ISrant- 
ford,  providing  the  city  council  buys  the  Mountain  Drive  for   $12,000. 

H.  Abbott,  of  Vancouver,  William  Whyte,  of  Winnipeg,  and  others, 
have  petitioned  the  provincial  legislature  for  the  incor[)oration  of  the 
Mountain  Tramway  and  Electric  Company,  to  construct  an  electric 
railway. 

The  Halif.ix  Chronicle  says  that  the  electric  tramway  scheme  from 
Halifax  to  Bedford,  N.S.,  has  been  killed,  so  far  as  the  Halifax  and 
Bedford  company  is  cr>ncerned.  Their  charter  has  been  amended  so  as 
to  enable  them  to  build  a  tramway  <mly  from  Three  .Mile  House  to 
Bedford,  and  to  supply  electric  lighting  between  the  same  two  points. 

The  Council  of  Peterboro',  Ont.,  again  discussed  at  a  recent  meeting 
ihe  proposed  extension  of  the  electric  railw  ay  to  Chemong  and  Lakefield. 
The  promoter  of  this  road  is  Mr.  D.  A.  Starr,  of  Cornwall,  who  esti- 
mates the  cost  at  $350,000.  The  council  resolved  to  submit  a  by-law 
to  the  ratepayers  to  guarantee  interest  on  one-third  of  the  company's 
expenditure  for  10  years  at  5  percent.,  the  sum  guaranteed  not  to  ex- 
ceed $100,000. 

By  an  agreement  entered  into  upon  the  commencement  of  the  road, 
Mr.  J.  H.  Beemer  had  a  two  years'  option  for  the  purchase  of  the  Quebec 
Street  Railway.  It  is  now  said  to  be  his  intention  to  purchase  the  road, 
and  to  consolidate  it  with  the  Quebec,  Montmorency  and  Charlevoix 
Railway.  The  motive  power  of  the  latter  road  will  at  once  be  converted 
from  steam  to  electricity.  Later  on  the  extension  of  the  Quebec,  Mont- 
morency and  Charlevoix  will  be  made  to  Murray  Bay. 

Mr.  A.  II.  St.  (iermain  gives  some  particulars  of  the  proposed  auto- 
car service  to  be  established  ihis  summer  between  Toronto  and  Rich- 
mond Hill.  The  initial  car  will  be  a  passenger  and  parcel  van,  capable 
of  receiving  25  passengers.  It  will  be  fitted  with  electric  light  and 
buttons  for  use  of  conductor  and  passengers,  by  which  warning  may  be 
given  the  molorman  to  turn  to  the  right  or  left.  Mr.  Germain  claims 
that  the  car  will  develop  sufficient  power  to  ascend  the  heavy  grades  be- 
tween Toronto  and  Richmond  Hill,  at  a  speed  varying  froui  6  to  12 
miles  per  hour,  carrying  a  full  complement  of  passengers.  The  elec- 
trical equipment  is  the  invention  of  Mr.  W.  J.  Still,  mechanical  engineer. 
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ELECTRICAL   PLANT  OF  MACDONALD 
ENGINEERING  BUILDING,  McGILL 
UNIVERSITY,  MONTREAL. 
The  lighting   and    power    electric  station    of   McGill 
University,      Montreal,      has,     during     the     past    year, 
undergone  extensive  enlargement  and  up-to-date  altera- 
tions.     The  dynamo   room    is    located    in  the  basement 
floor  of  the   Workman    Technical    Building,    beside  the 
boiler  plant.      The    room    is    ;:;6  ft.  bv  .^4  ft.,  with  stone 


motor   generator    (Lundell)    is    used    as    a  booster  for 
charging  these  batteries. 

FOLND.\TIONS. 

The  foundations  for  engines  and  generators  are  sub- 
stantially constructed.  The  floor  rests  on  bed  rock, 
upon  which  is  placed  18  inches  of  concrete,  two 
ply  of  tar  paper  and  asphalt,  then  again  six 
inches  of  concrete,  and  one  inch  thick  of  Mosaique 
pa\ement.      The   foundations  for  the  75  k.w.    generator 
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walls,    covered    by    coats    of  cement.     The  floor   is  ot 
Mosaique,  presenting  a  well-finished  appearance. 

GENER.4TING    PL.ANT. 

The  equipment  of  the  generating  plant  comprises  a 
35  k.w.  Edison-Hopkinson  dynamo,  direct  coupled  to  a 
high  speed  Willans  engine;  a  35  k.w.  Siemens  dynamo, 
also  driven  by  a  Willans  engine,  and  a  75  k.w.  multi- 
polar General  Electric  generator,  driven  by  a  100  h.p. 
Goldie  &  McCulloch  horizontal  engine.  Space  is  re- 
served in  the  dynamo  room  for  doubling  the  present 
capacity  of  the  station.  Beside  this,  two  sets  of  storage 
batteries  of  55  cells  each,  of  the  Crompton-Howell  type, 
800  amperes-hour  capacity,  render  useful  service  in 
lighting  the  buildings  at  night  or  on  holidays.      A  5  k.w. 


are  carried  6  feet  below  the  floor  level  ;  the  rock 
was  picked  out  and  solid  concrete  masonry  put  in  place; 
ijz  in.  bolts  are  sunk  3  feet  deep  in  best  cement  con- 
crete. The  foundations  above  the  engine  room  floor 
are  made  of  enamelled  bricks  placed  on  edge,  with 
corners  of  dark  red  marble.  Those  for  the  Willans  en- 
gines and  generators  were  simply  laid  on  the  rock,  the 
facing  above  the  level  of  the  room  being  of  light  color 
enamelled  brick,  with  corners  of  marble. 

THE    SWITCHBO.\RD. 

The  switchboard,  as  shown  herewith,  is  16  ft.  long 
by  8  ft.  high,  and  supported  on  pedestals  18  ft.  above 
the  floor.  The  board  is  of  polished  black  enamelled 
slate  2  inches  thick,  made  up  in  four  panels,  viz.:  The 
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lightinj;^  generators    panel,    the   tlistrihution   panel,    the  anj  Mliiin^^  IniilJint,'',  ani.1  tlie  Ohser\  atory.       Ihe  lij^ht- 

power    panel,  and    the    storage  battery  panel.      As  this  ing  is  obtained  by  the  combination  of  arc  and  incandes- 

board  will  sometimes  be  left  to  the  care  of  inexperienced  cent  lamps.      The  large  laboratories  and  testing  rooms, 

people,  it  is  so  arranged   that    no    harm  can  be  done  to  together  with  the  foundry  and  the  forge,    are  lighted  by 

the  machines  or  apparatus  by  improper  handling.  General  Klectric  enclosed   arc    lamps    aiul  long-burning 

The  lighting  panels  are  so  arranged  that  the  buildings,  lamps  of  different  makes, 

containing  three  thousand  lights,  can  be  lighted  by  the  two  There  are  at  present  a  dozen  of  these  lamps  installed. 

•;5  k.  w.  dvnamos  in  series,  or,  if  theload  is  light,  by  oneof  The    total    number    of    incandescent    lamps  is  approxi- 
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them  running  on  the  two-wire  system,  orbyaccumulators.  mately  3,000.  The  feeders  for  lighting  and  for  power 
The  power  panel  is  fed  from  the  multipolar  General  are  entirely  separate  and  distinct.  The  motors,  with 
Electric  generator,  at  125  volts,  there  being  a  separate  the  exception  of  fan  motors,  are  not  allowed  to  be 
switch  for  each  distinct  power  service.  placed  on  the  lighting  mains,  while  the  general  arrange- 
The  storage  battery  panel  enables  the  two  sets  of  bat-  ment  of  the  feeder  system  for  light  and  power  is  such 
teries  to  be  charged  in  multiple  ;  there  is  an  automatic  that  each  building  has  entirely  separate  sets  of  conduc- 
circuit  breaker,  and  Aaron  wait  meters  to  measure  the  tors  from  the  switchboard.  The  going-out  feeders  are 
charges  and  dischargesfrom  the  batteries.  Each  machine  carried  through  a  vertical  recess,  built  over  the  switch- 
possesses  its  amperemeter  and  voltmeter,  and  Thomson  board,  leading  to  the  root  of  the  dynamo  room.      These, 
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recording  wattmeters  are    placed    behind   the   board  to      fourteen  in  number,  are  led  to  the  different  buildings  on 


measure  the  power  demanded  by  each  university  build- 
ing.     Carpenter  enamelled  rheostats  are  used 

THE    LIGHTING    SYSTEM. 

The  buildings  receiving  light  and  power  from  this 
plant  are  the  following  :  The  MacDonald  Engineering 
Building,  the  Workman    Technical    Building,   the  Mac- 


iron  brackets  and  steel  poles.  In  entering  the  buildings 
the  feeders  are  run  in  iron-armoured  conduit  to  main 
switches,  so  as  to  be  able  to  cut  out  the  buildings  en- 
tirely from  the  mains. 


THE     MOTOR    SYSTEM. 

The  motors  used    for    driving    the    various  cl. 


's  of 


Donald  Physics    Building,    the    MacDonald  Chemistry      machinery  in  the  different  buildings  vary  in  size  .rom  i 
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to  25  h.p.  In  the  Enf^ineering  building  electric  motors 
are  made  to  drive  pumps,  crushing  machines,  elevators, 
fans  and  shafting  of  all  kinds,  for  ordinary  work  and 
experimental  purposes. 

In  the  Mining  and  Chemistry  building  the  entire 
equipment  of  machinery  is  driven  by  electric  motors. 
In  the  Physics  building  a  battery  of  storage  cells,  for 
experimental  purposes,  is  charged  from  a  motor-genera- 
tor. Electric  motors  are  also  in  use  to  run  fans  and 
machines  of  different  kinds.  The  total  horse  power  in 
electric  motors  is  estimated  at  135  h.p. 

The  Engineering  building,  the  Workman  building 
and  Physics  building  are  wired  on  the  three-wire  system. 
The  Mining  building  is  of  the  ordinary  two-wire  system. 
When  the  load  is  light,  i.e.,  during  the  day,  the  multi- 
polar 75  k.w.  is  run  alone  to  supply  both  light  and 
power  to  the  buildings.  The  pressure  for  the  motors  is 
125  volts,  but  this  is  reduced  for  the  lights  to  105  volts 
through  a  dimmer.  When  the  load  for  light  exceeds 
50  amperes,  the  lighting  load  is  thrown  on  one  of  the 
Willans  engines  running  on  the  two-wire,  or  with  the 
two  Willans  running  on  the  three  wires. 

The  motors  are  all  stopped  at  five  o'clock,  the  multi- 
polar generator  being    then    available  for  lighting  pur- 


Mr.  L.  a.  H1.RUI,  E.E.,  Ma.E. 

poses.  If,  therefore,  the  load  has  exceeded  the  capa- 
city of  the  two  Willans  engines,  either  one  of  the  build- 
ings can  be  thrown  on  this  new  machine.  The  plant 
has  now  been  in  operation  one  year,  and  has  given  entire 
satisfaction. 

The  total  capacity  of  engine  is  200  h.p.;  of  generators, 
145  k.w.  The  rated  capacity  of  all  motors  installed  is 
135  h.p.,  and  there  are  3,000  incandescent  lamps  put  up 
and  a  dozen  arc  lamps.  During  this  time  the  load  at 
the  switchboard  has  been  approximately  50  h.p.  dur- 
ing day-time,  increasing  to  a  maximum  of  100  h.p.  from 
4.30  to  6.30  p.m.;  at  that  time  the  batteries  are  thrown 
in.  The  two  batteries  are  placed  in  parallel  when  the 
demand  exceeds  100  amperes.  If  the  load  is  very  light, 
one  battery  alone  is  placed  in  circuit,  but  an  electro- 
magnetic device  will  put  in  circuit  the  other  battery  if 
the  first  should  show  signs  of  being  discharged  or  of 
failing  to  do  the  work.  These  batteries,  situated  in  a 
well-ventilated  room  beside  the  dj'namo  room,  have 
been  in  operation  for  the  last  five  years,  and  though 
some  difficulty  was  experienced  with  them  at  the  start, 
the"  .are  now  working  very  satisfactorily.  Daily  records 
ol  ,iower  produced  are  taken  ;  this  is  recorded  by  watt- 
meters placed  in  circuit  both  on  the  machines  and  bat- 
teries.     It    is    impossible,    however,    to    determine  the 


actual  consumption  of  the  plant,  for  the  same  boilers 
provide  steam  for  other  purposes  than  that  of  the  light- 
ing plant.  A  large  amount  of  electric  power  is  also 
absorbed  by  experimental  work  done  in  the  electrical 
laboratories  and  experimental  dynamo  room. 

L.   .\.   HERDT,   E.E.,   MA.E. 

The  total  electrical  plant  was  designed  and  all  the 
details  of  the  engineering  drawn  up  by  L.  A.  Herdt, 
E.E.,  Ma.E.,  Lecturer  in  Electrical  Engineering,  McGill 
University,  and  under  his  supervision  the  equipment 
was  installed. 

Mr.  Herdt,  a  portrait  of  whom  we  present,  graduated 
in  the  mechanical  engineering  course,  with  honors,  in 
1893.  He  was  laboratory  assistant  in  the  Laboratoire 
Central  d'Electricite,  Paris,  and  then  took  a  course  in 
electrical  engineering  at  the  Electro-Technical  Institute, 
Montefiore,  Liege,  Belgium,  taking  the  degree  of  E.  E. 
with  highest  honors.  In  September,  1894,  he  was  ap- 
pointed assistant  chief  electrical  engineer  to  the  Thom- 
son-Houston International  Company,  and  one  year  later 
accepted  the  position  of  demonstrator  of  electrical  en- 
gineering at  McGill  University,  with  charge  of  the 
electric  light  plant.  In  the  succeeding  year  he  was  ap- 
pointed lecturer  in  electrical  engineering.  During  the 
summer  holidays  he  is  engaged  in  consulting  engineering 
work.  The  degree  of  Master  of  Engineering  was  con- 
ferred upon  him  at  the  last  McGill  University  convoca- 
tion. 


OTTAWA  ELECTRICAL  ASSOQATION. 

A  COUPLE  of  informal  meetings  have  been  held  by  a 
number  of  Ottawa  electricians  for  the  purpose  of  form- 
ing an  association  which  will  be  of  interest  technically 
and  socially  to  those  engaged  in  electrical  pursuits  in 
and  about  the  city  of  Ottawa.  A  committee,  with  Mr. 
B.  Nolan  as  chairman  and  Mr.  E.  O'Reilly  secretary, 
has  been  appointed  to  draft  a  constitution  and  by-laws 
and  report  to  another  general  meeting,  at  which 
officers  for  the  Ottawa  Electrical  Association  will  be 
elected.  It  is  the  intention  of  the  prime  movers  in  this 
matter  to  complete  all  preliminary  arrangements  during 
the  coming  summer  and  to  start  work  in  earnest  early- 
next  fall.  The  reading  of  papers,  lectures  by  prominent 
electricians,  and  discussions  on  current  topics,  inter- 
mingled with  social  features,  comprise  the  proposed 
programme  for  next  winter.  The  mutual  advancement 
of  members  will  not  be  lost  sight  of,  and  a  proposition 
to  incorporate  a  beneficiary  clause  in  the  constitution 
will  be  dealt  with  at  the  next  meeting. 


The  Laurentide  Pulp  Company,  of  Grand  Mere,  Que.,  have 
ordered  two  55  kilowatt  direct  connected  generators  from  the 
Canadian  General  Electric  Company. 

The  Brantford  city  council  has  invited  tenders  for  lighting^  the 
city  by  120  arc  lights  of  2,000  candle  power  and  80  incandescent 
lamps  of  32  candle  power,  and  also  for  furnishing  a  municipal  plant. 

The  Cataract  Power  Company  have  made  a  proposition  to  the 
city  of  Hamilton  to  pump  the  water  supply  by  electricity.  The 
city  engineer  has  reported  against  the  acceptance  of  the  offer, 
but  the  council  has  decided  to  engage  an  expert  to  report  on  the 
relative  cost  of  steam  and  electric  power  for  pumping  purposes. 

The  Electric  Reduction  Co.,  of  Buckingham,  Que.,  have 
ordered  from  the  Canadian  General  Electric  Company  a  1000  h.p. 
three-phase  revolving  field  generator.  This  machine  is  of  the 
same  general  type  as  those  supplied  for  Lachine  and  West  Koote- 
naj',  except  that  it  is  wound  for  the  very  low  potential  of  75  volts. 
It  will  be  direct  connected  to  the  jack  shaft,  nmning  at  165  revo- 
lutions per  minute,  and  will  be  by  far  the  largest  generator  now  in 
use  in  Canada  for  electrolytic  purposes. 
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THE  COMPARATIVE  ADVANTAGES  OF  STEAM 
AND  WATER  POWER. 

By  "  Economy. " 

Xow  tliat  the  allenlion  of  Ihe  public  is  being  closely  directed 
to  the  possible  utilization  of  the  many  valuable  water  powers 
which  we  have  in  Canada,  it  may  be  of  interest  and  advantage  to 
consider  their  value  in  comparison  with  the  best  known  aliernutive 
method  of  generating  energy,  viz.,  by  steam.  The  practical  side 
of  the  question  may  almost  be  neglected,  because  modern  science 
has  so  improved  hydraulic  machinery  that  the  best  classes  ol 
water  wheels  may  be  placed  about  on  a  par  with  steam  engines 
as  regards  regularity  of  service  and  general  satisfacloriness. 
The  main  interest  will  center  in  the  commercial  features  of  the 
comparison— and  might  take  the  form  of  Ihe  question,  "  Under 
what  circumstances  is  water  power  a  more  economical  prime 
mover  than  a  steam  engine?"  which  leads  to  the  next  question, 
"Can  there  be  conditions  which  will  cause  steam  power  to  be 
more  econonucal  than  water  power?"  Both  steam  and  water 
power,  in  what  may  be  called  their  "raw"  state,  must  be  rendered 
available  for  use  by  more  or  less  expansive  processes,  including 
in  many  cases  the  transmission  of  the  energy  from  the  point  of 
production  to  the  point  of  utilization  ;  and  it  will  be  evident  that 
there  may  be  many  conditions,  physical  and  commercial,  which 
may  have  considerable  effect  in  modifying  the  value  of  one  form 
of  energy  in  comparison  with  the  other. 

Our  rivers  and  steams  are  most  of  them  short,  and  ihe  country 
through  which  they  run  being  denuded  rapidly  of  forests.  Hence 
they  are  very  sensitive  to  the  precipitation  and  respond  very 
rapidly  to  it,  being  swollen  shortly  after  rains,  and  carrying  off 
large  volumes  of  water  in  a  short  space  of  time.  Similarly,  after 
a  period  of  dry  weather  they  shrink  to  sometimes  a  very  small 
proportion  of  their  maximum  flow.  Even  those  streams  which 
rise  in  marshy  localities  which  absorb  and  retain  moisture  belter, 
largely  depend  on  the  character  of  the  fall  weather.  Should 
there  be  a  considerable  snowfall  before  the  severe  cold  sets  in  to 
freeze  the  ground,  then  the  stream  will  keep  a  more  steady,  even 
flow  during  the  winter  than  it  will  if  the  hard  frost  sets  in  before 
the  snow.  And  if  the  somewhat  exceptional  condition  be  met 
with  of  a  dry  summer,  with  little  precipitation,  followed  by  an 
early  and  severe  frost  without  snow  until  late  in  the  fall,  then  it  is 
probable  that  many  streams  would  dry  up  almost  completely  for 
several  weeks,  if  not  months.  Water,  therefore,  as  a  source  of 
power,  can  not  be  considered  always  satisfactory  in  point  of 
reliability,  unless  some  means  can  be  taken  for  averaging  up  the 
flow  ;  storing  up  the  excess  in  times  of  flood,  and  letting  it  go  in 
times  of  low  water.  This  expedient  is  well  recognized  and 
frequently  adopted  ;  but  the  expense  of  the  storage  reservoirs  is 
likely  to  be  so  great  that  only  peculiar  commercial  conditions 
would  justify  it.  The  cost  of  development  of  a  water  power  also 
is  an  item  that  may  become  very  serious.  It  is  but  seldom  that 
the  favorable  condition  is  found  of  plenty  water  and  a  large  direct 
fall.  As  a  rule  the  large  streams,  particularly  in  Ontario,  have  a 
socnewhat  slow  current,  and  a  high  head  could  be  obtained  only 
by  carrying  the  water  in  a  long  canal,   which  would  cost  heavily. 

It  is  therefore  evident  that,  taking  everything  into  considera- 
tion, the  first  cost  of  a  water  power  plant  to  render  available  a 
certain  definite,  continuous  horse  power,  depends  on  the  cost  of 
machinery,  dams,  and  perhaps  storage  reservoirs.  If  the  power 
required  does  not  exceed  the  miniinum  flow,  then  the  reservoirs 
are  not  required  ;  but  they  will  be  if  the  average  flow  is  neces- 
sary. Hence  it  is  quite  possible  that  the  total  first  cost  of  a  water 
power  enterprise,  including  the  wheels,  may  be  even  largely  in 
excess  of  the  total  first  cost  of  a  steam  plant  of  the  same  horse 
power  capacity.  In  fact,  unless  the  circumstances  be  altogether 
exceptional,  it  is  not  likely  that  water  first  cost  will  compare  at 
all  favorably  with  steam  first  cost.  After  the  first  cost  of  the  two 
sj'stems  comes  in  a  very  important  consideration — purely  com- 
mercial in  its  character.  Manufacturing  establishments  using 
power  require  transporting  facilities  for  their  raw  material,  and 
for  their  finished  product ;  and  just  in  proportion  as  these  are 
bulky  or  heavy,  so  does  the  cost  of  their  transport  betome  a  more 
potent  factor  in  deciding  whether  cheap  power  or  low  freight  is 
of  greater  importance.  More  especially  is  this  so  in  establish- 
ments that  do  a  principally  foreign  trade,  and  hence  require  con- 
venient access  to  a  sea  or  lake  port.  It  is  a  somewhat  imfor- 
tunate  circumstance,  but  in  the  nature  of  things,  that  the  largest 
commercial  and  transporting  centers  are  far  from  any  consider- 
able and  swift  streams.  We  all  know  of  the  observant  traveller 
who  remarked  on  the  peculiar  coincidence  that  there  was  always 
a   navigable    stream    close   to   a   large  manufacturing   city,  and 


therein  lies  the  answn-  to  tlu-  inn-siion  \vh\'  cities  are  i\ol  near 
water  powers  ;  because  navig^ible  waters  are  very  generally  of 
greater  importance  than  very  inexpensive  power.  Hence  the 
value  of  a  water  power  largely  depentls  on  its  position  with  re- 
gard to  railways,  canals,  or  naxigable  stre.ims.  Here,  however, 
comes  the  very  important  fact  that  we  have  several  distinct 
means  of  transmitting  power  over  considerable  distances ;  so  that 
although  the  best  place  for  generating  hydraulic  power  may  be 
distant  from  tho  most  convenient  shipping  point,  the  intervening 
space  may  be  bridged.  Readers  of  the  Nkws  are,  of  course, 
more  especially  interested  in  Ihe  electrical  transmission  of  energy, 
so  only  that  method  will  be  considered. 

Power  laid  down  in  form  convenient  for  use  at  any  particular 
spot  costs  money  to  develop,  and  more  money  10  operate  ;  and 
whether  steam  or  water  power  is  the  better  for  any  particular 
case  can  only  be  arrived  at  after  careful  estimate  ol  their  respec- 
tive total  costs  per  year.  These  total  costs  may  be  divided  into 
fixed  and  variable  expenses.  Among  the  former  are  interest  on 
money  invested,  maintenance  and  depreciation,  insurance,  wages, 
and  the  like  ;  among  the  latter  are  fuel,  oil,  and  the  like.  Every 
enterprise  is  expected  to  pay  a  fair  rate  of  interest  on  the  invest- 
ment ;  most  have  some  bonded  indebtedness  which  is  a  first 
charge  on  income,  and  therefore  interest  on  investment  is  a  fair 
charge  in  making  the  comparison.  No  machinery,  building, 
construction,  or  apparatus  of  any  kind  can  be  expected  to  last 
forever,  so  that  estimating  its  life  at  whatever  length  may  be 
proper  in  the  light  of  e-xperience,  it  is  only  sound  business  10  lay 
by  evei'y  year  out  of  the  gross  income  a  sum  equal  to  the  yearly 
deterioration  in  value,  so  that  at  the  end  of  the  plant's  useful  life 
it  may  be  found  to  have  paid  back  the  money  invested  in  it. 
This  yearly  sum  may  be  expressed  in  terms  of  a  percentage  of 
the  total  cost,  the  actual  percentage  varying  with  the  class  of 
construction  or  apparatus.  .A  sum  must  always  be  allowed  for 
maintenance,  repairs,  &c.,  and  for  insurance,  and  the  wage 
account  is  always  a  very  considerable  proportion  of  the  expenses 
of  operation.  All  the  above  items  can  be  calculated  very  closely, 
and  placed  at  a  pretty  accurate  yearly  sum.  V'ariable  expenses 
can  also  be  estimated  sufliciently  close  for  purposes  of  estimate. 
This  is  an  expense  which  is  saved  in  water  power  enterprises  for 
the  most  part,  and  as  fuel  is  generally  one  of  the  larger  expenses, 
the  great  advantage  of  water  comes  in  here.  To  compare  Ihe  above 
item  by  item  :  Whether  steam  or  «aier  power  be  used,  Ihe  interest 
percentage  will  be  the  same,  so  Ihat  the  respective  charges  on 
this  account  depend  entirely  and  solely  on  the  respective  costs  of 
the  two  methods.  If  the  whole  hydraulic  construction  be  more 
expensive  than  the  equivalent  steam  plant,  then  the  hydraulic 
interest  charge  will  be  greater  than  steam  interest  charge,  and 
similarly.  This  requires  a  mere  comparison  of  estimates  of  in- 
vestment. In  the  depreciation  account  this  equality  is  not  pre- 
served. The  hydraulic  plant  will  probably  be  far  more  durable 
than  the  equivalent  steam  plant.  The  dams  w'ill  last  all  ihe  long- 
er as  they  are  more  solidly  built,  and  a  small  sum  spent  yearly 
in  inspection  and  repairs  will  cause  them  to  last  indefinitely. 
Besides  which  a  "second  hand"  dam  and  water  privilege  is  just 
as  valuable  as  one  brand  new,  if  it  has  been  properly  maintained, 
which  cannot  be  said  for  a  second  hand  steam  plant.  Probably  a 
fair  depreciation  on  the  whole  dam,  gates,  tail  race,  &c.,  can  be 
placed  at  2%.  Of  the  hydraulic  plant,  wheels,  regulators,  shaft- 
ing, &c.,  a  reasonable  life  of  25  j'ears  may  be  expected,  with  the 
consequent  depreciation  percentage  of  4%  ;  building  2%,  if  of 
solid  brick  or  masonry  construction.  The  insurance  charge  will 
be  considerably  less  in  a  hydraulic  than  in  a  sleani  plant,  and  will 
be  smaller  as  the  building  is  less  fireproof.  It  must  also  be  re- 
membered that  the  first  cost  of  the  hydraulic  building  will  very 
probably  be  quite  appreciably  less  than  Ihat  of  the  steam  building. 

The  same  items  in  a  steam  plant  may  be  reasonably  taken  at  : 
For  boilers,  a  life  of  10  to  15  years,  depreciation  percentage, 
10%  ;  engines,  shafting,  journals,  piping,  20  years,  percentage 
1;%  ;  insurance  probably  25  cents  per  $100  higher  than  with  water. 
As  to  the  wages  charge,  il  is  probable  that  a  hydraulic  plant  can 
be  operated  just  as  efficiently  as  a  steam  plant,  with  fewer  men, 
and  consequently  smaller  wages  expense.  The  larger  the  plants 
'he  better  for  the  hydraulic,  for  while  one  man  cannot  properly 
attend  to  more  than  so  many  boilers  and  keep  good  steam,  owing 
to  the  work  increasing  as  the  battery  is  large,  the  additional  size 
or  number  of  water  wheels  imposes  no  greater  work  on  the  opera- 
tors. It  may  be  fairly  pointed  out  that  there  are  labor-saving 
devices,  such  as  automatic  stokers,  which  increase  the  work  effi- 
ciency of  the  firemen  very  greatly,  enabling  one  man  to  keep 
good  steam  on  a  number  of  boilers,  but  at  the  same  time  it  is  wise 
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to  remember  that  ail  such  devices  increase  the  complexit)-  of"  a 
steam  plant,  raise  the  probability  of  accident,  and  render  advis- 
able the  employment  of  higher  class  engineers  at  greater  expense. 
In  plants  of  a  certain  capacity  it  is  necessary  to  employ  both 
engineer  and  fireman,  one  man  not  being  sufficient.  In  a  water 
power  one  man  would  be  quite  capable  of  looking  after  the  entire 
plant,  hence  the  other  man's  wages  are  saved  ;  and  one  superior 
mechanic  can  do  the  work  of  two  and  save  considerable.  The 
great  importance  of  this  item  will  be  evident  when  it  is  considered 
that  the  saving  of  Si  per  day  or  $300  per  year  (about  the  usual 
wages  of  a  fireman)  will  pay  the  interest  at  5%  on  $6,000.  This 
means  that  a  water  power  plant  may  cost  $6,000  more  than  a  steam 
plant  of  equal  size,  and  be  an  equally  good  investment,  if  thereb}* 
one  fireman's  wages  can  be  saved. 

The  most  important  item  among  the  variable  expenses  is  un- 
doubtedly the  fuel,  which  will  vary  very  greatly  according  to 
locality,  kind  of  business,  state  of  markets,  etc.  In  coal  mining 
localities  refuse  can  be  obtained  for  almost  nothing — for  the  ex- 
pense perhaps  of  carting  it  from  the  pile;  in  others  good  steam 
coal  costs  as  high  as  $6,  $7  or  $8  per  ton.  Wood  varies  accord- 
ing to  locality  from  75  cents  to  $2.50  a  cord.  Oil  or  gas  fuel  can  be 
obtained  in  certain  favored  localities.  It  is  of  course  obvious 
that  as  fuel — whether  coal,  wood,  oil  or  gas — is  less  expensive,  so 
does  the  value  of  a  water  power  become  less  in  comparison  with 
that  of  steam.  Another  verj'  important  commercial  consideration 
— coal  fields  are  always  well  supplied  with  railroad  facilities, 
sometimes  even  with  canals — so  that  the  two  most  important 
manufacturing  advantages  are  found  together:  easy  transport 
and  cheap  power.  Xature  herself  seems  to  place  obstacles  in  the 
w'ay  of  hydraulic  power,  for  just  as  a  large  stream  has  a  greater 
fall  along  its  course,  so  does  it  become  more  difficult  for  railways 
to  follow  it,  owing  to  the  grades.  Hence  it  is  generallv  necessary 
to  transmit  hydraulic  pow'er  for  some  considerable  distance  to  a 
convenient  shipping  pjint,  and  this  means  larger  fixed  charges 
to  offset  the  etitire  elimination  of  the  fuel  charge.  It  is  obvious 
that  assuming  a  sufficiently  low  cost  of  fuel  at  the  shipping  point, 
and  an  expensive  water  power  and  transmission  plant,  there  may 
easily  he  conditions  which  will  make  a  water  power  of  no  value 
whatever  in  comparison  with  steam.  For  instance,  in  a  recent 
case,  to  develop  and  render  available  a  certain  water  power  for 
use  12  hours  a  day  for  365  days  a  year,  required  the  damming  of 
some  storage  lakes,  and  the  transmission  electrically  of  about  150 
h.  p.,  in  all  about  820,000.  The  expenses  in  connection  with  this 
enterprise,  for  interest,  depreciation,  wages,  etc.,  were  estimated 
at  $2,700  per  )•  ear.  The  cost  of  a  steam  plant  to  do  the  same 
service  was  estimated  at  $8, 000.  Xow",  taking  the  above  percent- 
ages and  allowing  two  men  for  the  steam  at  $800  wages,  the 
same  expenses  without  fuel  would  come  to  about  $1,500.  Thus 
$1,200  are  allowable  for  fuel  in  order  that  steam  and  water  (elec- 
trically transmitted)  may  be  equally  good  investments.  This 
allows  SS  per  horse  pow-er  jear  for  fuel.  Or  allowing  4  lbs.  of 
coal  per  h.  p.  h.  (condensing)  comes  to  the  equivalent  of  1080  Ions  of 
coal  per  year.  Coal,  or  equivalent,  at  $1.1  r  per  ton  would  make 
either  plant  an  equally  good  investment  ;  at  $1.12  would  be  more 
expensive  than  water  power  ;  at  $1.10  would  be  more  economical 
than  water. 

Xow,  if  this  w'ater  power  had  been  situated  about  too  miles 
from  where  it  was,  and  placed  as  near  a  Xova  Scotian  coal  mine 
as  it  was  to  its  distributing  point,  then  cuhn  could  have  been  ob- 
tained at  25  cents  per  ton,  and  allowing  even  4  tons  of  culm  to 
give  as  good  effects  as  one  ton  of  good  steam  coal,  even  then  the 
steam  plant  would  have  been  the  better  investment.  At  the  dis- 
tance of  32  miles  from  the  above  coal  mine,  culm  cost  $1  laid  down, 
so  that  the  fuel  for  the  above  plant  would  have  greatly  exceeded 
the  $1,200  allowed.  Here  we  have  a  very  clear  illustration  of  the 
way  in  which  the  comparative  values  of  steam  and  water  power 
vary.  At  one  end  of  a  32  mile  line  the  water  power  was  worth 
nothing  at  all  ;  at  the  other  end  it  would  have  been  a  good  in- 
vestment for  $25,000. 

The  kind  of  business  to  be  done  will  also  largely  affect  the  com- 
parison. There  are  many  products  that  require  heat  in  the 
various  processes,  for  bleaching,  cleaning,  bending,  drying,  and 
what  not.  In  the  present  state  of  our  knowledge  of  electrical 
matters,  it  is  not  wise  to  predict  what  may  or  may  not  be  done  in 
the  next  few  \ears  in  the  way  of  electrical  heating,  but  we  do 
know  that  water  power  will  not  develop  heat  without  its  transfor- 
mation into  electrical  energy  ;  so  that  unless  this  transformation 
is  made,  a  water  power  plant  will  have  to  be  supplemented  by  a 
steam  heating  plant  in  all  cases  where  heat  is  required.  If  not  a 
steam  heating,  then  hot  air,  stoves,  &c.,  which  all  mean  fuel. 


Xow,  if  steam  is  to  be  used  at  all,  it  might  just  as  well  be  used 
as  economically  as  possible,  and  to  raise  steam  to  a  high  pres- 
sure costs  less  proportional I3'  than  it  does  to  generate  a  low 
pressure.  If,  therefore,  high  pressure  steam  be  used  in  steam 
engines,  and  their  exhaust  be  availed  of  for  drying  or  heating 
purjioses,  it  might  very  well  be  that  the  expense  incurred  would 
compare  very  favorably  with  the  total  interest  and  other  expenses 
of  a  combined  water  power  and  steam  heating  plant.  .And  the 
comparison  would  be  all  the  more  favorable  to  steam  as  steam 
became  necessary  in  larger  quantities  for  drying  and  less  com- 
paratively for  power.  There  are  other  industries  again  which 
necessarily  produce  combustible  refuse,  which  they  must  consume 
in  some  way,  such  as  tanneries,  planing  and  saw  mills,  and  other 
wood  working  industries.  Unless  they  have  some  local  demand 
for  such  refuse  it  becomes  very  necessary  to  burn  it  up  to  get  it 
out  of  the  waj'.  In  all  such  cases  it  is  questionable  whether  water 
power  would  have  any  value  at  all. 

In  appraising  the  comparative  values,  therefore,  of  a  water 
privilege  in  relation  to  steam  working,  it  becomes  necessary  to 
regard  the  whole  question  from  a  strictly  commercial  standpoint. 
The  total  first  cost  by  the  two  methods  must  be  reliably  estimated, 
with  their  probable  maintenance  and  operating  costs.  Due  con- 
sideration must  be  given  to  the  cost  of  extra  haulage  and  hand- 
ling, where  the  water  power  is  not  on  the  transport  line,  and  be 
debited  against  it.  The  heating  problem  is  a  factor,  and  the  cost 
of  fuel,  and  if  the  careful  discussion  of  the  matter  leads  to  the 
result  that  steam  is  the  more  economical,  then  no  arguments 
based  on  the  "sin  of  wasting  power  at  our  doors"  should  be 
allowed  to  influence  it.  It  is  obvious  that  no  particular  rules  can 
be  laid  down  by  the  application  of  which  the  value  of  water  power 
can  be  determined  from  tables  like  a  logarithm.  Every  case 
must  be  determined  on  its  merits,  and  the  above  illustration  show- 
ing how  the  merits  may  vary  widely  in  32  miles,  serves  to  em- 
phasize the  importance  of  careful  investigation  and  logical  calcu- 
lation. 


MOONLIGHT  SCHEDULE  FOR  JUNE. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

2.  .  .  . 

3.  .  .  . 
4.... 
5.  .  .  . 

A.M.  12.40 

Xo  Light. 
-Xo  Light. 
Xo  Light. 
Xo  Light. 

A.M.     3.40 
Xo  Light. 
.Xo  Light. 
Xo  Light. 
Xo  Light. 

3.00 

6 

P.M.    7.50 

P.M.  10.50 

3.00 

7.  .  . . 

"       7-5° 

„     11.30 

3-4° 

8.... 

"       7-5° 

A.M.   12.30 

4.40 

9      ■ 

"       7-5° 

"       '^-50 

5.00 

10. . . . 

"       7-5° 

rr            1. 00 

5.10 

II.... 

"       7-5° 

//            1 .  20 

5-3° 

12. . . . 

"       7-5° 

1.50 

6.00 

13.... 

.,       8.00 

«            2.20 

6.20 

14.... 

„       8.00 

2.50 

6.50 

15 •••• 

«       8.00 

"       3- 20 

7.20 

16.... 

w          8.00 

"       3-3° 

7-3° 

17.... 

8.0c 

"       3-30 

7-3° 

i8 

8.00 

"       3-3° 

7-3° 

19 

8. 00 

"       3-30 

7-30 

20 ... . 

,.       8.00 

"       330 

7-30 

21 ... . 

„       8.20 

"       3-3° 

7.10 

22.  .  . . 

„       8.40 

"       3-3° 

6.50 

23 

/.       9. 1 0 

"       3-30 

6.20 

24.... 

„       9.40 

"       3-30 

5-5° 

25... 

„     10.00 

"       3-30 

5-30 

26 

..      10.30 

"       3-30 

5.00 

27.... 

„     10.50 

"       3-30 

4.40 

28.... 

„     11.00 

"       3-30 

4-30 

29.... 

„     11.30 

„       3.40 

4.10 

30. . . . 

"      ■'•50 

"       3-4° 

3-5° 

Total I47-50 


Some  of  the  ratepayers  of  Springhill,  X.  S.,  favor  the  purchase 
by  the  town  of  the  electric  light  plant.  The  price  now  paid  isS20 
per  light  for  28  lights  for  a  part  night  service. 

The  Canadian  Motor  Syndicate  is  looking  for  a  site  for  a  fac- 
tory, the  purpose  being  to  manufacture  motor  vehicles.  This 
is  the  company  in  which  Mr.  A.  H.  St.  Germain  is  interested. 

The  Coaticook,  Que.,  Electric  Light  Company  has  elected  the 
following  directors  :  President  and  treasurer,  H.  Lovell  ;  secre- 
tarj',  \V.  L.  Shurtleff;  managing  director,  F.  E.  Lovell  ;  P.  T. 
Baldwin,  J.  H.  Morgan  and  \V.  L.  Shurtleff".  \  semi-annua) 
dividend  of  3  per  cent,  was  declared. 


So 
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TORONTO  TECHNICAL  SCHOOL   EXAM- 
INATIONS. 

The  Toronto  Technical  School  has  just  closed  a  very 
successful  term,  the  classes  being  largely  attended.  In 
the  "Electricity"  and  "Steam"  courses  {Mr.  Harris 
P.  Elliott,  B.  A.  Sc,  Lecturer)  the  following  students 
successfully  passed  their  examination  : 

Junior  Electricity  Class  \.  M.  Watts  and  1.  F. 
Jackson  (equal)  ;  A.  J.  Watkins  and  W.  A.  Ratcliflfe 
(equal)  ;  D.  T.  Brown,  H.  Hargreave  ;  R.  Veomans 
and  H.  J.  Lillie  (equal)  ;  G.  H.  Pargeter  and  \V.  K. 
Greenwood  (equal).  Class  11.^ A.  H.  McBride,  H.  B. 
Jewett,  A.  A.  Strathdee  ;  C.  W.  Moir  and  T.  C.  Mc- 
Aree  (equal)  ;  H.  Buck  and  T.  S.  Buck  (equal).  Class 
III. — R.  G.  Archer,  J.  Stevenson. 

Senior  Electricity  Class  I.  Alex.  Gerry,  T.  Brown; 
John  .A.  Whyte  and  J.  E.  B.  Hancock  (equal).  Class 
II. — G.  H.  Robinson.  Class  III.  — \V.  K.  Greenwood, 
S.  J.  Eva<on,  K.  A.  McKae. 

Steam  and  Steam  Engine  (junior).  — Class  I.  Alex. 
Gerry  and  J.  B.  Hancock  (equal).  Class  11. — D.  T. 
Brown,  John  A.  Whyte.  Class  III.— T.  Steels,  R. 
Quinn,  T.  C.  McAree,  G.  D.  Bly. 

Steam  and  Steam  Engine  (senior). — Alex.  Gerry,  T. 
C.  Mc.Aree. 

Below  will  be  found  a  copy  of  the  examination  papers 
in  the  above  subjects  : 

ELECTRICITY  AND  MAGNETISM. 

1.  Define  :  Magnet,  Consequent  Poles,  Magnetic  Induction, 
and  give  the  Laws  of  Magnetism. 

2.  What  is  the  nature  of  the  so-called  lines  of  force  ?  What  do 
they  represent  ?  How  would  you  determine  their  presence  and 
direction  ? 

3.  Two  bar  magnets  are  placed  on  a  table  with  their  north 
poles  pointing  towards  each  other  and  about  ij^"  apart.  A  sheet 
of  glass  is  placed  over  these  and  iron  filings  are  sprinkled  upon 
it.  Show  how  these  arrange  themselves,  and  explain  clearly  why 
they  do  so. 

4.  What  are  the  essential  parts  of  a  voltaic  cell  ?  What  is 
polarization  ?  Describe  any  single  fluid  and  any  double  fluid 
cells  which  do  not  polarize. 

5.  Give  several  methods  ot  showing  the  presence  of  a  current 
in  a  wire.      How  could  you  determine  its  direction  ? 

6.  Two  copper  plates  of  equal  weights  are  placed  in  a  solution 
of  copper  sulphate  and  a  current  of  5  amperes  is  passed  through 
from  one  end  to  the  other  for  10  hours.  What  is  then  the  difference 
in  weight  ?     Electro  chemical  equivalent  of  copper  0.0003261. 

7.  If  the  plates  in  the  previous  question  were  of  platinum,  des- 
cribe exactly  what  would  take  place  if  the  current  were  passed 
through  as  long  as  possible.      What  would  stop  it  ? 

8.  Describe  any  form  of  galvanometer.  What  points  in  its  con- 
struction make  it  sensitive? 

9.  What  is  meant  by  self-induction  ?  Show  how  it  affects  the 
action  of  the  induction  coil  and  how  this  effect  is  partly  got  rid  of 
by  the  use  of  a  condenser. 

10.  State  Ohms  law.      Explain  it  fully. 

11.  Twelve  incandescent  lamps,  each  having  a  resistance  of 
200  ohms,  are  put  in  series  across  the  terminals  of  a  500  volt  cir- 
cuit.    What  current  passes? 

12.  What  is  the  best  method  of  grouping  12  cells,  each  having 
a  resistance  of  3  ohms  and  an  E.M.F.  of  2  volts,  in  order  to  gel 
the  greatest  possible  current  through  a  lamp  whose  resistance  is 
4  ohms.      What  is  the  current  ? 

13.  Twenty  pounds  o(  copper  is  made  into  a  wire  1,000  feet 
long,  having  a  resistance  of  1.5  ohms.  If  it  had  been  made  into 
a  wire  2,000  feet  long,  what  would  have  been  its  resistance  ? 

14.  Three  wires  have  resistances  of  5,  10  and  15  ohms,  what  is 
the  combined  resistance  in  series  and  in  parallel  ? 

15.  Describe  any  method  of  measuring  resistance. 

16.  Describe  a  simple  telegraphic  circuit,  showing  the  instru- 
ments and  how  connected. 

17.  Give  a  diagram  showing  the  connections  on  an  induction 
coil. 

18.  Describe  any  form  of  telephone  transmitter  and  receiver. 


SENIOR  ELECTRICITY. 

1.  Name  various  methods  of  producing  Electricity.  Why  is  the 
method  of  induction  so  important  ? 

2.  Describe  briefly  how  to  demonstrate  the  laws  of  induced  cur- 
rents by  means  of  the  following  apparatus  :  A  galvanometer,  two 
coils  of  wire,  a  battery,  a  bar  magnet  and  a  bar  of  soft  iron. 

3.  In  all  cases  of  electro-magnetic  induction  the  induced  cur- 
rents have  such  a  direction  that  their  reaction  tends  to  stop  the 
motion  which  produces  them.  A  current  flowing  contra  clock- 
wise produces  a  north  pole,  and  the   lines  of  force  are  considered 


10  be  proceeding  from  a  north  polo.      From  the  above  facts  deduce 
a  rule  simil:ir  to  Fleming's. 

4.  I'pon  what  does  the  E.M.F.  of  a  dynamo  depend  ? 
Deiluce  the  rule 

N.C.n. 

E= r- 

10" 

5.  Explain  the  cause  of  sparking  at  the  brushes  of  a  dyn.inio. 
How  does  shifting  the  brushes  prevent  it  ?  When  is  ii  impossible 
to  prevent  it  by  this  means  ? 

0.  Why  does  a  shunt-wound  dynamo  not  give  a  constant 
voltage  ?     What  arrangenienl  is  u^ed  to  make  it  do  so  ? 

7.  Give  a  practical  method  of  determining  the  number  of  series 
turns  required  to  compound  a  given  dynamo. 

7.  Obtain  the  formula  for  the  efliciency  of  a  shunt  dynamo  in 
the  torm 

C  A 
Efficiency  =  (B  +  C)(A  +  B  +  C) 


B 
I 

"a" 


-Sluint  resistance. 


=  Armature  resistance. 


:Exlern.il  resistance. 


9.  Explain  :  Friction,  Hysteresis  and  Eddy  current  losses. 
What  point  in  construction  reduces  the  latter  to  a  minimum? 

10.  An  iron  ring  h,is  a  cross-section  10  square  C.  M.  and  a 
diameter  of  20  CM.  We  wish  to  send  around  it  120,000  lines  of 
force.     How  many  ampere  turns  must  be  provided  ? 

B 

rr  =  1 000 

1 1.  Give  any  method  of  measuring  resistances. 

12.  Sever.1l  of  the  wires  in  a  lead-covered  telephone  cable  are 
found  to  be  grounded.  How  will  you  determine  the  position  of 
the  fault  ? 

13.  Why  does  weakening  the  field  of  a  shunt  motor  cause  it  to 
run  faster?  How  is  it  that  .1  shunt  motor  supplied  with  current 
at  a  nearly  constant  voltage  can  be  made  to  run  at  a  nearly  con- 
stant speetl  ? 

14.  Describe  any  form  of  electric  meter,  mentioning  its  good 
points  and  also  its  defects. 

15.  What  is  the  external  characteristic  of  a  shunt-wound  dyna- 
mo ?  Make  a  diagram  showing  how  apparatus  could  be  arranged 
to  get  the  characteristic  of  a  small  Edison  machine  wound  for  1 10 
volts. 


STEAM  AND  STEAM  ENGINE  (SE.MOR.) 

1.  Define:  Supersaturated,  s.aturated,  and  super  heated  steam, 
total  heat,  heat  of  the  liquid  and  heat  of  vaporization. 

2.  A  boiler  was  found  to  evaporate  15,000  pounds  in  a  10  hours' 
run.  The  feed  water  was  raised  to  a  temperature  of  200°  F.  by 
means  of  the  exhaust.  The  average  g.iuge  pressure  was  85 
pounds.      Find  the  equivalent  evaporation  from  and  at  212". 

3.  What  is  meant  by  a  standard  boiler  horse  power?  In  the 
previous  question  \vh.it  standard  B.H.P.  was  developed  ? 

4.  How  does  the  production  o(  wet  steam  affect  the  efficiency 
of  a  boiler  ? 

5.  Describe  any  modern  type  of  water  tube  boiler,  and  name 
some  of  the  advantages  claimed  for  it. 

6.  Give  rough  sketches  of  various  water  tube  boilers  to  show 
the  arrangement  of  the  parts  ;  indicate  by  arrows  the  direction  of 
the  water  circulation  and  of  the  hot  gases.  Show  the  position  of 
the  feed  water  pipe. 

7.  A  marine  boiler  is  to  be  20'  in  diameter,  and  to  withstand  an 
internal  pressure  of  125  pounds  per  square  inch,  allowing  a  factor 
of  safety  of  4  and  a  tensile  strength  of  60,000.  What  material 
would  you  use  and  what  thickness,  assuming  that  the  ends  are 
stayed  and  made  as  strong  as  the  shell  ? 

8.  An  engine  is  to  cut  off  at  j(  stroke,  to  have  a  maximum  port 
opening  of  ^"  and  lead  of  Js"-  The  exhaust  is  to  open  at  90%  of 
the  stroke.  Show  how  to  find  the  inside  and  outside  lap  of  the 
slide  valve,  the  throw  and  the  advance  angle  of  the  eccentric. 

9.  How  would  you  set  the  slide  valve  in  the  above  engine  to 
give  it  an  equal  lead  at  both  ends  ?  How  would  you  set  it  to  get 
twice  the  lead  at  the  head  end  as  at  the  other  ? 

10.  Draw  a  card  such  as  might  be  taken  from  a  Corliss  engine, 
and  explain  how  to  determine  from  it  the  steam  used  per  I.H.P. 
per  hour. 

11.  Explain  fully  the  effect  of  condensation  by  the  cylinder 
walls  on  the  efficiency  of  an  engine.  What  methods  are  used  to 
reduce  this  effect  ? 

12.  Define  Work,  Power,  Horse  Power.  A  hoist  is  to  elevate 
one  ton  (2,000  lbs.)  of  coal  50  feet  high  in  3  minutes.  What 
horse  power  is  required  ? 

13.  If  you  know  the  dimensions,  speed,  valve  motion  and  work- 
ing steam  pressure  of  a  given  engine,  how  will  you  compute  its 
probable  I.H.P.? 

14.  Two  exactly  similar  locomotives  are  put  on  a  level  track 
and  made  to  pull  against  each  other.  They  stand  still  with  their 
wheels  revolving  at  the  rate  of  300  R.P.  M.  The  drivers  are  6'  in 
diameter  and  a  spring  w'hich  is  used  to  couple  the  engines  shows 
that  they  pull  against  each  other  with  a  force  of  1,500  pounds. 
Find  what  horse  power  is  being  developed  by  each. 


John  A.  Coryell,  C.E.,  Midway,  B.  C,  has  been  making  sur- 
veys for  the  proposed  utilization  of  the  water  power  of  the  Kettle 
river  at  Cascade  Falls.  Quite  lately  the  Cascade  Development 
Company  disposed  of  their  rights  in  the  water  power  to  an 
English  syndicate,  which  is  represented  by  C.  K.  Milbourne,  Nel- 
son, B.C.,  and  for  them  the  work  has  been  done.  A  large  power 
plant  is  projected. 
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THE  MARITIME  ELECTRICAL  ASSOCIATION. 

A  Maritime  Electrical  Association  was  duly  organized 
at  a  meeting-  held  at  the  Halifax  Hotel,  Halifax,  N.  S., 
on  the  12th  of  April.  There  was  a  good  attendance  and 
all  seemed  to  realize  the  need  of  such  an  association 
and  were  unanimous  in  their  support  of  what  had  been 
done.  A  constitution  was  adopted,  and  the  following 
officers  were  elected  : 

President,  F.  A.  Bowman,  New  Glasgow,  N.  S.; 
Vice-President,  H.  Colpitt,  citj'  electrician,  Halifax,  N. 
S. ;  Secretary-Treasurer,  J.  H.  Winfield,  local  manager 
Nova  Scotia  Telephone  Co.,  Ltd.,  New  Glasgow,  N.S., 
also  a  representative  executive  committee  from  the  three 
provinces. 

It  was  decided  to  hold  the  first  regular  convention 
in  Halifax  some  time  in  September. 

We  have  the  privilege  to  present  to  readers  of  the 
Electrical  News  brief  personal  sketches  and  portraits 
of  the  executive  officers,  under  whose  experienced  guid- 
ance the  new  organization  may  be  expected  to  prosper, 
and  prove  of  much  advantage  in  advancing  the  welfare 
of  the  electrical  industry  in  the  provinces  by  the  sea. 

MR.    FRED.   A.   BOWMAM,    M.A.,   B.E., 

President  ot  the  new  association,   is  a  native  of  Nova 
Scotia,   having  been   born   at   Windsor,  and   has  had   a 


Mr.  Fred.  A.   BoWiMan,  M..A..,  B.E., 
President  Maritime  Electrical  .Association. 

varied  and  valuable  experience  in  engineering  and  elec- 
trical work.  He  is  a  graduate  in  arts  and  mining  engi- 
neering at  King's  College,  in  his  native  town,  and 
worked  a  couple  of  years  at  mining  and  kindred  work. 
He  was  afterwards  employed  in  the  locomotive  shops  of 
the  L  C.  R.  and  in  the  office  of  E.  Vassnack,  M.  E., 
Halifax.  He  subsequently  took  the  expert  course  at 
the  Thomson-Houston  Works  at  Lynn,  Mass.,  and 
also  held  a  position  with  the  New  York  office  of  the 
same  company.  Mr.  Bowman  spent  a  year  in  the  em- 
ploy of  the  Royal  Electric  Company  of  Montreal. 
Since  1892  he  has  occupied  the  position  of  superintend- 
ent of  the  New  Glasgow  Electric  Light  Co.,  Limited, 
of  New  Glasgow,  N.  S.  Mr.  Bowman  is  an  associate 
member  of  the  Canadian  Society  of  Civil  Engineers,  and 
a  member  of  the  American  Institute  of  Electrical  Engi- 
neers. 

MR.    H.    COLPITT, 

Vice-President,  was  born  at  Forest  Glen,  New  Bruns- 
wick, in  1861.  Immediately  after  leaving  school  a  few 
years  were  spent  on  the  road  as  a  commercial  traveller. 
He  entered   the    employ  of  the   Halifax   Electric    Light 


Company  shortly  after  the  inception  of  electric  lighting 
in  the  maritime  provinces.  When  the  company  was 
sold  out  to  the  gas  company  Mr.  Colpitt's  services  were 
retained,  and  after  two  years  he  was  appointed  superin- 
tendent ot  the  electric  lighting  plant.  This  position  he 
held  until  1897,  when  he  received  the  appointment  of 
city  electrician  for  Halifax.      Mr.  Colpitt,  although  quite 


Mr.  H.  Colpitt, 

Vice-President  Maritime  Electrical  .Association. 

a  joung  mail,  is  entitled  to  be  regarded  as  one  of  the 
veterans  of  the  electric  light  business,  having  had  an 
experience  therein  extending  over  thirteen  years. 

MR.   J.    H.    WINFIELD, 

Secretary-Treasurer,  is  a  native  of  Derby,  England,  and 
was  educated  in  London.  He  took  the  electrical  engi- 
neering course  at  Peoples'  Palace,  and  received  a  good 
mechanical  training  in  the  shops  of  Hammersley  Bros., 
scienlific  instrtiment  makers,  Barnsbury,  London.  In 
the  fall  of  iSgi  he  came  to  Nova  Scotia  and  accepted  a 
position  in  the  Halifax  office  of  the  Nova  Scotia  Tele- 
phone Co.,  Ltd.  In  March,  1893,  he  was  transferred 
to  New  Glasgow,  to  take  charge  of  the  company's  ex- 
change there.      In  October  he  was  made  superintendent 


Mr.    J.     H.    Wl.NFIELD, 
Secretary-Treasurer  Maritime  Electrical  .Association. 

of   their    eastern    division,    with    headquarters  at   New 
Glasgow,  which  position  he  still  retains. 


Sixteen  thousand  dollars  is  said  to  be  the  record  price 
paid  for  a  cablegram,  that  price  having  been  paid  for  a 
message  sent  by  Heniker  Heaton  to  Australia  in  behalf 
of  the  British  Parliament. 
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It   occasionally    happens  that  a  slight 

Employment  of  Com-  jr.-  .         r  i      .   •       i 

.    ',    .  detect    in    some    part    ot    an   electrical 

petent  Electricians.  ^ 

plant,  which  could  probably  be 
remedied  in  the  simplest  possible  manner,  results  in  the 
condemnation  of  the  entire  machinery,  owing  to  lack 
of  knowledge  on  the  part  of  the  person  in  charge  of  the 
plant.  It  is  not  unusual  to  hear  ot  the  manufacturers 
being  called  in  to  adjust  some  difficulty,  only  to  find 
that  the  trouble  was  of  the  most  trifling  nature,  and 
such  as  should  have  been  readily  ascertained  and  put 
right  by  the  electrician.  The  cause  of  such  a  condition 
of  affairs  is  frequently  to  be  found  in  the  low  salaries 
paid  to  superintendents  and  operatives.  These  salaries 
offer  no  inducement  to  competent  men,  possessing  the 
knowledge  requisite  for  the  efficient  operation  of  an 
electric  light  plant,  and  hence  the  engineer  with  a 
smattering  of  electrical  education  is  employed  to  do  the 
work.  It  is  not  to  be  wondered  at  that  so  many  so- 
called  breakdowns  occur.  It  is  false  economy  to  buy 
an  up-to-date  plant  and  place  an  inexperienced  person 
in  charge.  This  fact  is  rapidly  becoming  recognized, 
and  the  result  will  be  a  greater  demand  for  properly 
qualified  electricians. 


As  the  date  for   the  annual  convention 
Canadian  Electrical  ^^  ^^^    ^^^^^^  Association    at   Montreal 

Association. 

draws    near,  interest    in    the    event    is 

deepening.  At  the  last  meeting  of  the  Executive  a  con- 
siderable number  of  new  members  were  elected.  Other 
applications  are  constantly  coming  in  to  the  secretary. 
Each  individual  member  of  the  Association  should  en- 
deavor to  add  new  members  to  the  roll  and  assist  in 
swelling  the  attendance,  so  that  the  coming  convention 
shall  be  an  unqualified  success.  Montreal,  aside  from 
its  many  other  attractions  as  the  chief  city  of  Canada, 
is  the  point  of  greatest  interest  to  persons  connected 
with  the  electrical  industries.  The  headquarters  of  the 
Bell  Telephone  Company's  extensive  system,  the  large 
manufactory    and    up-to-date    lighting    stations    of  the 
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Royal  Electric  Co.,  the  electric  transmission  plants  at 
Chambly  and  Lachine,  McGill  University,  with  its 
elaborate  electrical  and  enj^ineering-  departments,  will 
all  be  thrown  open  to  the  inspection  of  the  members  of 
the  Association  who  may  attend  this  convention,  and 
will  in  themselves  be  found  well  worth  the  time  and 
expense  incidental  to  the  visit.  All  the  arrangements 
for  the  meetings  are  making  satisfactory  progress. 
The  Executive  will  meet  towards  the  close  of  the  present 
month  to  receive  the  reports  of  the  various  committees, 
complete  all  arrangements,  and  arrange  for  the  im- 
mediate publication  of  the  programme. 


Ix  the  Dominion  of  Canada  cable  tram- 
Cable  vs.  Electric  ..•      11  1  ^    ^    ■ 
Tramways          ^vays  are   practically  unknown,   but  in 

Great  Britain  this  method  of  propulsion 
has  been  adopted  by  some  of  the  largest  cities.  The 
Edinburgh  cable  tramways  were  supposed  to  have  been 
eminently  successful,  and  are  frequently  referred  to  as  a 
model  system.  It  would  seem,  however,  that  they  have 
not  been  the  success  which  is  generally  supposed,  as 
when  the  question  of  an  extension  was  under  considera- 
tion recently,  several  members  of  the  city  council  advo- 
cated the  adoption  of  electric  traction,  and  the  question 
was  referred  to  Professor  Kennedy,  F.  R.  S.,  for  a  re- 
port. With  the  improvements  being  made  in  electrical 
apparatus,  and  its  greater  application  for  special  pur- 
poses, electric  traction  promises  soon  to  supersede  all 
other  systems. 


A  Woodstock,  Ont.,  paper  reports  the 
Ace^Tene*  blowing  to  pieces  of   an    acetylene  gas 

generator  in  that  city  recently.  Th*^ 
generator  had  been  on  exhibition  in  the  rear  ot  a  cigar 
store.  Owing  to  the  fact  that  there  was  very  little  gas 
in  the  machine  at  the  time  of  the  accident,  no  serious 
damage  was  done  except  to  the  generator  itself,  but 
the  tenants  of  the  adjoining  buildings  got  a  bad  scare. 
Over  the  back  door  of  the  room  in  which  the  generator 
was  placed  an  overflow  pipe  extended  out  from  the 
building.  A  young  man  who  was  standing  in  the  door- 
way, in  raising  his  hand  to  throw  down  a  match,  ignited 
the  overflow  gas.  The  flame  travelled  quickly  along 
the  gas  pipe  and  entered  the  generator,  causing  the  ex- 
plosion. But  for  the  fact  that  the  machine  was  being 
prepared  for  removal  and  contained  little  gas,  the  con- 
sequences might  have  been  serious. 


It  is  supposed  that  incandescent  lamps, 
Efficiency  of  Lamps,  when  old,  take  more   power  than  when 

new.  A  lamp  when  new  may  give  one- 
third  candle  per  watt,  and  after  this  same  lamp  has  been 
burning  for  about  400  hours  it  may  give  one-sixth  candle 
per  watt.  Lamps,  as  a  rule,  will  take  less  energy  after 
burning  awhile  than  when  new,  but  owing  to  the  fact 
that  the  candle  decreases  with  the  life,  the  power  per 
candle  is  greatly  increased.  Therefore  it  is  more  cor- 
rect to  say  that  more  power  is  required  for  a  given 
quantity  of  light,  and  as  it  is  light  that  is  sold,  not 
power,  it  stands  to  reason  that  when  maximum  candle 
power  for  minimum  expenditure  of  power  is  required 
that  lamps  must  be  renewed  about  once  every  350  hours. 
In  a  test  recently  made  with  several  makes  of  lamps, 
where  each  of  the  various  lamps  started  with  an  illumi- 
nating power  of  about  one-third  candle  per  watt,  at  the 
end  of  300  hours  some  of  them  were  only  giving  one- 
ninth  candle  for  the  same  expenditure  of  power.      Truly, 


there  is  room  for  improvement    still  in  the  incandescent 
lamp. 


The  lighting  of  railway  cars  is  a  subject 
Car  Lighting.  which  has  received  much  attention  of 
late  from  both  railway  companies  and 
manufacturers  of  electrical  machinery.  Many  systems 
have  been  devised,  but  so  far  none  have  given  entire 
satisfaction.  The  equipment  which  has  recently  been 
placed  on  the  sleeping  car  Winchester  by  the  Canadian 
Pacific  Railway  Company  probably  comes  nearer  a  solu- 
tion of  the  problem  than  any  other,  the  results  produced 
giving  promise  of  ultimate  success.  The  current  is 
generated  from  the  axle  by  the  motion  of  the  train,  and 
the  surplus  current  is  stored  in  a  battery,  which  main- 
tains regular  current  and  provides  also  for  stoppages. 
It  is  said  that  there  is  little  flickering  or  irregularity  in 
the  light,  although  in  some  respects  the  system  is  not 
all  that  could  be  desired.  That  electricity  will  furnish 
the  future  light  for  railway  cars  is  now  almost  certain. 


As  regards  the  advantages  derived  from 
Municipal  Control,    municipal  Ownership    and   operation   of 

public  services,  the  New  York  Post, 
one  of  the  ablest  public  journals  of  the  United  States, 
says  :  "  Municipal  ownership  is  one  of  those  phrases 
which,  in  a  certain  order  of  mind,  take  the  place  of 
reasoning,  investigation,  common  sense.  It  is  invested 
with  a  magic,  a  miracle-working,  power  which  makes 
anything  claimed  for  it  credible.  The  city  gas  works  in 
Philadelphia  were  long  the  substitute  for  argument  in 
the  mouths  of  advocates  of  municipal  ownership.  But 
their  recent  abandonment,  after  confessed  losses  and 
scandals,  has  led  the  champions  of  municipal  operation 
of  the  public  lighting  and  transit  services  to  look  more 
and  more  abroad  for  comfort,  and  Glasgow  is  the  city 
whence  they  have  derived  most  of  it.  So  wild  have 
been  the  romances  set  afloat  about  the  immense  profits 
derived  by  Glasgow  from  its  control  of  public  franchises 
that  the  Lord  Provost  has  been  compelled  to  issue  the 
following  circular  letter  : 

"  The  Lord  Provost  of  Glasgow  has  received  communications  from  all  parts  of 
.America  desiring  confirmation  of  a  statement  to  the  effect  that  the  citizens  cf  Glasgow 
would  be  free  from  all  taxes  or  rates  in  conseqr.ence  of  the  profits  derivable  from  their 
gas,  water,  electric  lighting,  and  other  undertakings  of  the  government.  I  have  ac- 
cordingly been  requested  by  the  Lord  Provost  to  inform  you  that  this  statement  has 
no  fjiindation  in  fact.  There  is  no  probability  of  this  city  being  exempt  from  taxa- 
tion. 

"JoH.v  S.  Samuel,  City  Chambers." 

Thus  is  the  socialistic  millennium  adjourned  again. 
Taxes  are  not  yet  abolished,  even  by  municipal  owner- 
ship. Vet  there  is  little  doubt  that  if  municipal  owner- 
ship were  given  free  course,  it  would  ultimately  make 
an  end  of  taxes,  for  it  would  make  an  end  of  property 
to  be  taxed." 


It  is  reported  that  the  valuable  water 
^M    "  ^  '"       powers      which      abound      throughout 

Mexico  are  rapidly  being  taken  posses- 
sion of  with  a  view  to  their  profitable  utilization.  The 
cataract  at  Juanacattan  is  said  to  be  second  on  this 
continent  to  that  of  Niagara.  There  has  recently  been 
installed  an  extensive  plant  costing  $700,000  to  convey 
electricity  for  power  purposes  from  the  Cascade  of  Regea 
to  several  mines  and  factories  fifteen  miles  distant. 
The  hydraulic  force  is  utilized  by  means  of  Pelton  water- 
wheels,  driving  five  tri-phase  dynamos,  each  of  400  h. p., 
one  of  which  is  kept  as  a  reserve,  and  two  exciters. 
The  tension  of  the  current,  as  received  from  the  dynamo, 
is  700  volts,  which  by  means  of  step-up  transformers    is 
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increased  to  io,cxx)  volts  for  transmission.  Three  bare 
conducting'  copper  wires  about  one-third  of  an  inch  in 
diameter,  carry  the  current.  The  loss  in  transmission 
is  stated  to  be  only  ten  per  cent.  In  view  of  the  activity 
in  enfjineering  work  of  this  character,  Canadian  manu- 
facturers of  electrical  apparatus  might  profitably  enquire 
into  the  possibilities  of  the  Mexican  market. 


In  a  test  made  in  a  large  institution 
Coal  Consumption,  recently,  it  was  shown  conclusively  that 
it  took  12' j  lbs.  coal  per  indicator 
horse  power  per  hour.  This  engine  was  used  for  driv- 
ing dynamos  for  lighting  the  institution.  The  method 
of  driving  was  from  engine  to  jack  shaft  and  then  from 
jack  shaft  to  dynamos.  Taking  the  readings  with  re- 
liable volt  and  ampere  meters,  there  was  a  loss  of  40  lbs. 
between  the  engine  and  switchboard,  showing  that  there 
was  a  coal  consumption  of  20  lbs.  coal  per  E.H.P.  at  the 
b.us.  The  question  now  arises  how  many  more  plants  are 
there  in  the  country  taking  the  same  coal  consumption. 
One  thing  certain,  this  is  not  the  only  one.  .\  plant  of 
this  kind  is  dear  at  any  price,  in  fact  it  would  not  pay 
one  to  accept  it  for  nothing.  Let  buyers  of  certain  elec- 
tric plants  have  certain  guarantees  as  to  the  efficiency  of 
same,  and  let  them  engage  good  reliable  engineers  to 
make  the  test  to  see  if  they  have  fulfilled  the  guaran- 
tees, and  when  we  come  to  this  method  of  doing  busi- 
ness better  results  will  be  obtained  all  around. 


Reu.able  reports  from  British  Columbia 
Electrical  Apparatus  ^^^^^  ^^^^  ^^^  development  of  the  gold 

for  Mining.  '^  " 

mines  in  that  province  is  being  steadily 
proceeded  with,  and  that  there  is  more  machinery  being 
purchased  than  ever  before.  There  is  being  employed 
a  large  quantity  of  electrical  apparatus  for  the  operation 
of  hoists,  drills,  etc.,  and  light  and  power  companies 
now  installing  plants  report  the  outlook  for  business  as 
very  promising,  one  favorable  feature  being  that  the 
demand  is  chiefly  for  large  units,  usually  above  fifty 
horse  power.  One  of  the  largest  contracts  has  just 
been  closed  with  the  proprietors  of  the  War  Eagle  mine. 
An  air  compressor  with  a  capacity  of  forty  drills  will  be 
driven  by  a  300  kilowatt  motor  and  an  electric  hoist  by 
a  300  h.  p.  induction  motor,  the  average  working  load 
of  the  hoist  being  eight  tons.  This  plant  is  said  to  be 
the  first  of  its  kind  to  be  used  in  Canada,  but  it  will 
undoubtedly  prove  to  be  only  the  forerunner  of  many 
others,  as  mining  development  in  British  Columbia  now 
seems  to  have  reached  a  solid  basis.  There  exists,  we 
believe,  the  misapprehension  that  machinery  of  .American 
manufacture  is  largely  used  in  mining  work.  Instead  of 
this  being  the  case,  we  are  informed  that  Canadian 
machinery  is  almost  exclusively  employed,  and  this  not- 
withstanding that  many  of  the  mines  are  owned  and  being 
developed  by  Americans. 


The  work  of  constructing  the  C.P.R.  telegraph  line  between 
Montreal  and  Vancouver  was  commenced  on  April  14th  last. 

The  British  Columbia  Bullion  Extracting  Company,  of  Ross- 
land,  B.  C,  have  ordered  from  the  Canadian  General  Electric 
Company  a  100  h.p.  three  phase  synchronous  motor  and  a  50  h.p. 
three  phase  induction  motor  to  operate  their  works. 

The  Bell  Telephone  Company  have  commenced  work  on  their 
new  exchange  in  Quebec.  The  structure  will  be  30  x  88  feet,  and 
will  be  built  of  granite,  surmounted  by  a  corniceing  of  red  copper, 
and  will  cost  over  $17,000.  The  switchboard,  which  is  now 
being  made  in  Montreal,  will  accommodate  3,000  subscribers. 
It  is  expected  that  the  new  building  will  be  ready  for  occupation 
by  the  month  of  July. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

NoTK. — Secrelarics  of  As^otiulions  are   rctiicsied  lo  forward  matter  for  publi. 
cation  in  this  Depanmtnt  not  later  than  the  2Sth  of  each  month. 

AXNfAL  DIXXER  OF  HAMILTON  NO.    2. 

The  eleventh  annual  dinner  of  Hamilton  No.  2  was 
held  in  the  Commercial  Hotel  on  TliursLlay,  April  71I1. 
The  attendance  was  as  large  as  usual,  and  included 
Messrs.  Wickens,  Mooring,  Moseley,  Fox,  Kversfield, 
Hlackgrove  and  Bain  from  Toronto  No.  i,  and  Messrs. 
Dixon,  Richardson,  tiraham  and  Hughes  from  Toronto 
No.  2.  R.  Mackie  presided.  The  menu  was  excellent 
and  received  due  attention,  after  which  came  the  follow- 
ing toast  list  :  "  The  Otieen,"  responded  to  by  the  com- 
pany ;  "Canada,  Our  Home,"  by  A.  I  lartwell  ;  "  .Major 
and  Corporation,"  by  .\ld.  l'"ernside  and  Pettigrew  ; 
"  Manufacturers,"  by  J.  McLaughlin,  Toronto  ;  "  Edu- 
cational Interests,"  by  J.  S.  Williams  ;  "  Executive 
Head,"  by  E.J.  Philip  and  A.  M.  Wickens;  "Sister 
.Associations,"  by  G.  C.  Mooring  and  J.  Dixon  ;  "Ham- 
ilton No.  2,"  by  R.  Mackie;  "The  Ladies,"  by  O.  P. 
St.  John  ;   "  Host  and  Hostess,"  by  Mr.  Maxey. 

During  the  evening  music  was  rendered  by  the  Eolean 
Club,  and  Messrs.  Dixon,  Stanley,  Hastings,  Childs, 
Blackgrove,  Mitchell  and  Maranett,  Mr.  J.  Bain  acting 
as  accompanist.  .A  pleasant  feature  of  the  evening  was 
several  selections  on  the  gramophone,  operated  by  Mr. 
Morrice.  The  banqueting  committee  consisted  of  R. 
Mackie,  chairman;  J.  Ironside,  secretary;  P.  Stott,  W. 
K.  Cornish,  W.  Stevens,  R.  C.  Pettigrew  and  R.  K. 
Chilltnan. 

LONDON  NO.    5. 

.A  member  of  the  Forest  City  Association,  referring  to 
the  competition  inaugur,ated  by  .Mr.  G.  B.  Risler,  a  past 
president,  writes  as  follows  :  "  Mr.  D.  G.  Campbell, 
Pottersburg,  president  of  London  branch,  has  received 
the  first  prize  of  $8,  and  Duncan  McKinley  the  second 
prize  of  S5.  Both  men  are  active  members  of  the  associa- 
tion, and  their  efforts  are  to  be  commended.  They  have 
not  been  awarded  cash  prizes,  but  the  amounts  are  placed 
to  their  credit  with  the  International  Correspondence 
School  of  Scranton,  and  is  to  be  taken  out  in  tuition. 
The  question  papers  have  had  the  desired  effect— the 
competitors  were  compelled  to  make  themselves  ac- 
quainted with  arithmetic,  and  to  reason  and  study  —  and 
they  frankly  admit  that  it  was  hard  work  ;  but  on  the 
other  hand  they  claim  it  was  beneficial  to  them,  and  the 
prizes  were  received  with  the  greatest  of  pleasure.  The 
examining  board  consisted  of  Messrs.  Risler,  Bright, 
Goldart  and  McLean.  Mr.  Norris,  president  of  Hamil- 
ton branch,  is  now  with  London  No.  5,  having  accepted 
a  position  as  engineer  with  the  London  Street  Railway 
Company,  of  which  Mr.  Potter  is  chief  engineer  and 
superintendent.  Mr.  Norris  has  already  made  himself 
esteemed  by  the  members,  having  given  some  good  lec- 
tures on  steam  engines,  boilers  and  electricity.  He  re- 
ceived a  letter  of  regret  from  Hamilton  branch,  at  the 
same  time  congratulating  him  on  his  success.  London 
No.  5  is  doing  well,  reorganized  Nov.  19th,  1896,  with 
6  members,  and  now  we  are  27  members  strong.  Our 
meetings  are  held  on  the  first  and  third  Saturday  of  each 
month,  at  7.30  p.m.,  in  Sherwood  Hall." 


The  Philadelphia  Electrical  Exposition  Company  propose  hold- 
ing an  electrical  exhibition  in  Philadelphia,  commencing  June  6, 
1898,  and  continuing  for  one  month.  It  is  expected  that  a  num- 
ber of  the  exhibitors  at  the  Xew  York  exhibition  will  remove 
their  goods  to  this  exhibition. 
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FENELON  FALLS  ELECTRIC  TRANSMISSION 
SCHEME. 

A  COMPANY  is  in  process  of  formation  for  the  develop- 
ment of  the  energy  of  Fenelon  I'alls,  Ont.,  and  the 
transmission  to  Lindsay  of  ail  the  power  that  can  be 
used  in  that  town.  The  Fenelon  river  connects  Cameron 
lake  and  Sturgeon  lake,  and  gives  a  head  of  24  feet  at 
the  Fenelon  village,  with  sufficient  water  to  render  avail- 
able well  over  2,000  horse  power  in  the  dryest  season 
of  the  year.  The  distance  to  Lindsay  is  nearly  16  miles, 
and  the  promoters  claim  that  nearly  1,000  h.  p.  can  be 
counted  on  there — not  taking  into  account  any  new 
enterprizes  that  may  be  attracted  by  the  cheaper  power. 
The  representatives  of  the  company  are  reported  to  have 
acquired  the  entire  control  of  the  water  power  from  the 
Smith  Estate,  and  from  Messrs.  Macdougall  &  Brandon 
(who  operate  the  Fenelon  electric  light  plant),  and  have 
also  made  some  important  contracts  in  Lindsay  for  the 
supply  of  power,  including  the  contract  for  the  street 
lighting.  It  is  also  contemplated  to  energetically  push 
the  lighting  business  in  Lindsay.  The  complete  plans 
have  not  yet  been  formulated,  but  reports  say  that  all 
machinery  and  apparatus  will  be  of  the  highest  class, 
and  some  interesting  engineering  features   will  be  intro- 


handled  by  a  regulator  similar  in  style  to  the  street 
railway  controller.  By  use  of  a  large  external  resist- 
ance any  desired  variation  in  speed  may  be  obtained  up 
to  synchronism.  The  operation  of  an  alternating  hoist- 
ing motor  of  this  capacity  is  a  very  nice  engineering 
problem. 

Power  to  operate  this  machinery  will  be  obtained 
from  the  three  phase  circuit  of  the  West  Kootenay 
Power  Company.  In  connection  with  the  latter,  it  may 
be  mentioned  that  the  two  large  1,000  h.  p.  revolving 
field  generators  supplied  by  the  Canadian  Cieneral  Elec- 
tric Company  are  now  in  position.  The  line,  with  step- 
up  and  step-down  transformers,  is  completed,  and  the 
plant  is  expected  to  commence  operation  within  the 
next  two  or  three  weeks. 


View  of  Fenelon  F.alls. 

duced.  The  engineering  is  in  the  hands  of  Mr.  George 
White-Fraser,  of  Toronto,  and  the  secretary  pro  tern  is 
Mr.  J.  Alex.  Culverwell. 


ELECTRICAL  APPARATUS  FOR  THE  WAR 
EAGLE  MINE. 

The  War  Eagle  Mining  and  Development  Company, 
of  Rossland,  B.  C,  have  closed  a  contract  for  electrical 
machinery  to  operate  the  new  plant  which  they  are  in- 
stalling at  their  mine.  The  plant  in  question  will  con- 
sist of  a  40  drill  Ingersoll-Sergent  air  compressor  and  a 
double  drum  mining  hoist,  both  to  be  supplied  by  the 
James  Cooper  Mfg.  Co.,  of  Montreal.  The  shaft  will 
be  double  compartment,  and  the  hoist  will  have  a  capa- 
city sufficient  to  handle  two  loaded  skips,  to  be  raised 
from  a  depth  of  ultimately  2,700  feet,  at  the  rate  of 
1,000  feet  per  minute  ;  this  will  be  the  severest  duty  so 
far  undertaken  by  any  electrical  mining  hoist  in  the 
world. 

The  electrical  machinery  is  to  be  supplied  entirely  by 
the  Canadian  General  Electric  Co.  The  compressor 
motor  will  consist  ot  a  300  kilowatt  three  phase  syn- 
chronous motor,  operating  at  200  revolutions  per  minute, 
and  operating  the  compressor  fly  wheel  directly  by  a 
rope  drive  without  intermediate  shafting. 

The  hoist  will  be  operated  by  a  300  h.  p.  induction 
motor,  capable  of  operating  up  to  600  h.  p.,  operating 
in    synchronism    at    300    revolutions    per    minute,    and 


CORROSIVE  AND  SCALE-FORMING  AGENTS  IN 
BOILER  FEED  WATERS. 

Bv  Wm.  Thompson. 
[Article  5]. 
Having  determined  the  nature  of  impurities  contained  in  the 
feed  water,  it  ne.\t  L)ecomes  an  iinportant  consideration  as  to  what 
will  be  the  nature  of  scale  formed  when  impurities  are  precipitated, 
or  what  effect  the  water  will  have  on  boiler  parts  provided  no 
scale-forming  material  is  present. 

It  is  quite  obvious  that  a  water    containing"    such    impurities    as 
those  in  sample  No.  i  described  in  last  month's  issue 
cannot  form  scale  except  at  very  high  degrees  of  con- 
centration, or  when  water  within  the  boiler  has  be- 
come completely  saturated  ;  then,  of  course,  crystal- 
lization   will    begin,  but  crystals  will   again    dissolve 
when    unsaturated    molecules  of  water  are  brought 
into  contact  with  the  crystals.      This    form    of  scale 
will  never  be  met  with    except  in    cases    of  extreme 
ignorance  or  carelessness,  and  need  not  be  discussed 
at  any  length.     As    will    be   observed,  however,  the 
whole  of  the  impurities  in  this  v^-aler  are  non-volatile 
in    the  presence  of  heat  at  temperatures  met  W'ith  in 
ordinary  boiler  practice,  and  consequently   as   water 
evaporates  into  steam  impurities  are  left  behind,  and 
a  gradual  increase  in   density  takes  place.      The  im- 
purities, being  soluble  in    water,  remain    in    solution, 
and    water    in    boiler  becomes  more  and  more  satur- 
ated.    IiTipurities  being  alkaline  in    reaction,  a    very 
high  degree  of  alkalinity  is  in  course  of  time  reached.      While  the 
alkalies  do   not,  as  a  rule,  attack  iron  very    readily,  Ihey  attack 
brass  alloys  vigorously,  reducing  the  metallic  elements  and    caus- 
ing a  great  deal  of  trouble,  and  in  many  cases  serious  damage  has 
resulted. 

Another  very  important  reaction  that  sets  in  in  waters  of  this 
kind  is  the  formation  of  magnesium  chloride,  as  mentioned  in 
earlier  artic'es,  and  as  a  consequence,  free  hydrochloric  acid  is 
liberated,  which,  being  very  corrosive  even  when  diluted,  no  part 
of  the  system  from  boiler  to  exhaust  on  engine  is  quite  free  from 
danger  of  corrosion  from  this  source. 

The  conditions  under  which  a  boiler  feed  water  is  to  be  used 
plays  a  very  important  part  in  the  treatment  required  and  the 
effect  a  water  will  have  on  the  boiler  parts.  For  instance,  where 
good  water  is  scarce,  or  in  plants  where  economy  has  been  care- 
fully studied,  it  has  become  a  common  practice  to  use  surface  con- 
densers, draining  condensed  water  to  a  hot  well  and  returning 
therefrom  to  boiler,  using  over  and  over  again.  In  thoroughly 
equipped  plants  loss  by  evaporation  is  very  small  and  quantity  of 
fresh  water  used  small,  consequently  the  water  may  be  returned 
to  boilers  manj'  times  daily.  Waters  that  are  low  in  dissolved 
solids  in  the  first  instance  deposit  very  little  scale-forming  ma- 
terial. Condensed  water  from  hot  well  being  practically  a  distil- 
late from  original  water,  contains  no  scale-forming  agents,  and  is, 
in  the  absence  of  oil,  practically  pure.  This  may,  at  first  glance, 
be  considered  a  very  happy  condition  of  things  ;  unfortunately, 
practice  has  show^n  it  to  be  in  many  cases  the  reverse.  Instead  of 
scale  forming,  the  boiler  parts  are  very  often  found  to  have  suf- 
fered from  pitting  and  corrosion.  Explanation  of  this  condition 
appears  difficult,  and  corrosion  of  boilers  has  often  been  charged 
to  presence  of  organic  acids,  when,  as  a  matter  of  fact,  the  purity 
of  the  water  itself  may  be  said  to  be  responsible.  When  water  is 
sent  to  hot  well  it  is  brought  into  contact  with  atmospheric  air, 
and,  being    pure,  readily    absorbs    or  takes   into  solution  some  of 
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the  ^aseou^  eleineiit.s  coiitainoJ  therein.  Ket'ereiice  to  my  tirst 
article  on  this  subject  will  readily  explain  the  cause  of  pitting  or 
corrosion  due  to  the  presence  of  free  oxygen  in  the  water. 

We  have  already  seen  that  the  most  troublesome  scale-forming 
impurities  held  in  chemical  solution  are  the  salts  of  lime  and  mag- 
nesia as  usually  met  with  in  feed  waters. 

.■\s  conditions  of  use  vary,  so  will  n.tture  of  scale  formed  vary. 
Particularly  is  this  the  case  with  scale  formed  from  the  sails  of 
magnesia.  These  salts  in  many  cases  are  peculiarly  unstable, 
and  this  fact  is  not  sufficiently  taken  into  .iccount  either  by 
chemists  or  engineers.  The  carbonates  of  lime  are,  except  in  very 
exceptional  cases,  always  accompanied  by  a  certain  proportion  of 
the  carbonates  of  magnesia.  Personally,  in  my  experience  I  have 
never  found  carbonate  of  magnesia  entirely  absent  from  a  natural 
water  when  carbonate  of  lime  was  present.  I  have,  as  would 
naturally  be  expected,  found  carbonate  of  magnesia  present  when 
the  entire  lime  was  present  as  sulphfite. 

In  examination  of  <-i  boiler  scale,  it  occasionally  happens  that 
the  general  appearance  of  a  scale  is  such  as  would  lead  the  en- 
gineer to  suspect  the  presence  of  a  strong  bonding  iigent,  such  as 
sulphate  of  lime,  while  complete  analysis  shows  the  scale  to  be 
practically  free  from  sulphates.  While  the  carbonates  of  lime  and 
magnesia  form  in  presence  of  organic  matter,  and  especially  in 
high  pressure  boilers,  hard  compact  scale  in  many  cases,  analysis 
of  scale  will  show  that  the  whole  of  the  bases  of  these  metals  can- 
not be  combined  with  carbonic  anhydride.  The  reason  for  this  is 
evidently  the  reducing  of  part  of  one  of  the  compounds  to  an 
hydro-oxide.  Since  magnesia  is  the  least  stable  of  the  two  bases, 
it  is  the  writer's  opinion  that  the  magnesium  carbonate  immediately 
in  contact  with  the  boiler  plate  is  reduced  from  a  carbonate  to  an 
hydrate,  and  carbonic  acid  gas  liberated.  When  this  occurs  in 
presence  of  sulphate  of  lime  a  particularly  obnoxious  scale  is 
formed. 

A  sample  of  scale  sent  to  my  laboratory  of  a  very  trouble- 
some nature,  being  very  hard  and  tenacious,  and  having  very  high 
power  as  a  non-conductor  of  heat.  While  it  was,  according  to 
sample,  less  than  )^  inch  thick,  still  its  construction  made  it  ex- 
tremely dangerous.  Subsequent  analysis  proved  it  lo  have  the 
following  composition  : 

Silica 9.66% 

,\Umiina  and  peroxide  of  iron 3-44% 

Suli>hate  of  lime 57-37% 

Carbonate  of  magnesia 27. 12% 

Magnesium  hydro-oxide 2.07% 

99.66% 

In  this  case  a  portion  of  the  magnesium  carbonate  through  the 
action  of  heat  had  been  reduced  according  to  following  equation  : 

Mg  CO   +heat  =  Mg  O  +  Coo, 

the  oxide  of  magnesia    thus    formed  then  combining   with   water 

to  form  the  hydro-oxide,  which  is  only  partially   soluble  in  water. 

MgO  +  HjO  =  Mg(OH),. 

The  hydro-oxide  is  extremely  fine,  and  under  conditions  exist- 
i  ng  within  the  boiler  forms  a  ready  bonding  material,  and  espec- 
ially so  in  presence  of  sulphate  of  lime. 

The  carbonates  of  lime  and  magnesia  when  precipitated  at  such 
at  low  temperature,  form  porous,  easily-removed  scale,  having  very 
low  specific  heat,  consequently  cannot  be  classed  as  equally- 
dangerous  with  those  scales  of  more  compact  construction. 
Some  idea  of  nature  of  scale  formed  can  be  arrived  at  from  a 
study  of  the  physical  and  chemical  properties  of  the  following 
samples  of  scale  analyzed  in  my  laboratory. 

The  first  is  a  sample  of  scale  formed  from  water  containing  salts 
of  both  lime  and  magnesia,  and  both  hard  and  tenacious,  contain- 
ing the  following  parts  in  100  : 

No.  I.     Supplied  from  Montreal,  Que  : 

Silica 1.56 

Alumina  and  peroxide  of  iron 4-30 

Carbonate  of  lime    26.95 

Sulphate  of  lime 52-65 

Carbonate  of  magnesia 14.20 

No.  2.  Sample  of  scale  from  New  Toronto,  Ont. — Shows  a 
rather  uncommon  condition  of  scale  forming.  As  seen  by  compo- 
sition of  scale,  a  large  quantity  of  mud  (greatest  portion  of  which 
must  have  been  held  in  mechanical  suspension)  was  present  ;  this, 
combined  with  sulphate  of  lime,  formed  a  particularly  troublesome 
scale.  The  composition  of  impurities  in  the  water  from  which 
this  scale  was  formed  is  illustrated  in  sample  No.  6,  last  month's 
issue,  and  is  worthy  of  remark  for  two  important  reasons  :  First, 
analysis  of  water  shows  very  little  alumina  present,  consequently 
very  little  mud  was  held  in  suspension,  while  scale  shows 
a    large    quantity    of    alumina.     This   difference    is    accounted 


tor  by  the  fact  that  weather  conditions  had  much  to  do 
with  the  presence  of  mud,  and  sample  sent  for  analysis 
showed  water  under  best  possible  conditions  ;  secondly,  it  will  be 
observed  that  water  contains  both  carbonates  of  lime  and  mag- 
nesia, while  carbonate  of  lime  is  entirely  absent  from  scale.  This 
circumstance  at  first  somewhat  puzzled  the  writer,  until  he  ascer- 
tained that  the  engineer  in  charge  was  using  refined  coal  oi!  to 
remove  scale.  .-Vs  is  very  often  the  case,  oil  contains  excess  of 
free  sulphuric  acid  acquired  during  process  of  refining  in  sufficient 
quantity  to  reduce  the  whole  of  the  carbonate  of  lime  to  sulphate 
and  also  a  portion  of  the  carbonate  of  magnesia  lo  sulphate  of 
magnesia,  which  latter,  being  soluble  in  water,  does  not  appear 
in  the  scale. 

This  sample  of  scale  contains  the  following  p.irls  in  100  : 

Silica 3.98 

.Alumina,  with  traces  of  peroxide  of  iron 33-^0 

Sulphate  of  lime 53-52 

Carbonate  of  magnesia 8.78 

No.  3.  Sample  of  scale  from  Walkerton,  Ont.  -Light,  porous 
and  easily  broken  or  removed,  a  typical  type  of  carbonate  scale 
formed  at  low  temperatures.     Composition  : 

Acid  insoluble 38 

Alumina  and  peroxide  of  iron i.io 

Carbonate  of  lime 92.08 

Carbonate  of  magnesia ^.60 

Carbonate  in  presence  of  organic  matter  form  in  many  instances 
very  hard  scales,  degrees  of  hardness  varying  with  nature  of  or- 
ganic matter  present. 

No.  4. — Sample  No.  4,  received  from  London,  Ont.,  is  an  ex- 
cellent type  of  scale  of  this  kind,  being  very  hard  and  tenacious. 
The  organic  matter  present  in  this  case  was  largely  composetl  of 
oil,  which  by  action  of  heat  has  become  carbonized,  and  although 
scale  was  not  more  than  ^(  inch  thick,  it  was  of  a  very  dangerous 
type.     Composition  : 

.Vcitl  insoluble 70 

Aluminum  and  peroxide  of  iron 75 

Sulphate  of  lime 2.33 

Carbonate  of  lime 80.07 

Carbonate  of  magnesia 9.91 

Organic  matter 6.04 


99.  So 


.Another  sample  of  scale  with  nearly  the  same  composition, 
thicker,  but  much  coarser  in  granular  construction,  due  to  differ- 
ence in  nature  of  organic  inatter,  yielded  on  analysis  : 

Acitl  insoluble 30 

Alumina  and  peroxide  of  iron 70 

Sulphate  of  lime 3.32 

Carbonate  of  lime 83.75 

Carbonate  of  magnesia 6.20 

Organic  matter 6.01 


100.28 
The  loss  occasioned  by  allowing  such  formations  .is  above  to 
remain  on  the  sheets  and  tubes  of  a  boiler  is  so  imporl.'int  a  factor 
in  economy  that  it  is  almost  impossible  to  estimate  it.  It  has  been 
stated  on  good  authority  that  the  lormation  of  an  incrustation  ,',,  of 
an  inch  in  thickness  will  increase  the  fuel  consumption  12%  over  a 
boiler  working  under  similar  conditions  with  clean  shell  and  tubes. 
This  statement  is,  however,  obviously  in  error,  since  scale  of 
different  composition  has  different  heat  conducting  powers,  and 
loss  must  vary  in  accordance  with  composition  of  scale,  as  well  as 
with  variation  in  thickness.  The  fact  remains  that  the  incrusta- 
tion formed  within  a  boiler  has  a  very  much  lower  conductivity 
than  has  the  plate  of  the  boiler  itself,  even  under  most  favor.ible 
conditions,  so  that  loss  is  bound  lo  occur  if  incrustation  is  allowed 
to  accumulate  ;  and  loss  is  not  only  loss  of  heat  and  consequently 
loss  of  fuel,  but  serious  damage  to  boiler  may  occur.  Such  is  the 
non-conducting  power  of  many  even  very  thin  scales  that  plates 
are  liable  to  become  over-heated,  while  scale  has  a  high  non-con- 
ductivity, when  interposed  between  boiler  shell  and  water  it  has 
very  low  tensile  strength  ;  consequently,  when  plates  become 
overheated,  internal  pressure  forces  the  affected  part  outward, 
and  boiler  is  badly  damaged,  even  if  serious  explosion    does    not 

occur. 

(To  be  Continued.) 


The  question  of  a  franchise  for  electric  lighting  in  Ottawa  is 
still  unsettled.  It  appeared  that  the  offer  of  the  Ottawa  Electric 
Company  would  be  accepted,  but  it  is  now  proposed  to  refer  the 
matter  back  with  a  view  to  ascertaining  on  what  terms  and  con- 
ditions the  plant  and  property  of  the  Ottawa  Electric  Light  Com- 
pany can  be  acquired  by  the  corporation. 


May,  1898 
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MUMFORD'S  IMPROVED  BOILER. 


FIFTY  THOUSAND  VOLT  TRANSMISSION. 


On  this  page    we  illustrate  a   new   boiler  intended   to  It  is  a  fact  not  generally   known,  says    the   Electrical 

meet  the  demand  for  greater  economy  and  efficiency  Engineer,  that  a  transmission  of  50,000  volts  was  some 
than  are  obtained  from  the  ordinary  brick  set  boiler,  time  ago  tried  for  a  period  of  two  weeks  from  the  water 
The  water  circulation  is  similar  to  that  of  a  water  tube  power  plant  at  Telluride,  Col.,  to  the  Gold  King  stamp- 
boiler,  and  for  very  high  pressure  it  is  built  with  a  corru-  ing  mills  there.  The  Telluride  transmission  is  well 
gated  furnace.  It  was  designed  by  Mr.  J.  A.  Mumford,  known  as  one  of  the  earliest  in  this  country.  The  first 
and  is  manufactured  in  Canada  by  the  Robb  Engineer-  plant  consisted  of  a  single-phase  3,000-volt  alternator 
ing  Co.,  of  Amherst,  N.  S.,  and  in  the  United  States  by  with  direct  transmission  to  a  synchronous  motor  three 
a  large  concern  in  Erie,  Pa.  miles  away.     This   has   since  been  replaced  by  a  three- 

The  furnace  has  ample  room  for  mixing  the  gases  phase  transmission,  with  step-up  and  step-down  trans- 
formers. It  was  about  the  time  that  the  change  was 
made  that  the  experiment  was  tried  of  transmitting  at 
50,000  volts  three-phase  alternating  current.  The  trans- 
formers used  were  those  now  employed  on  the  three- 
phase  transmission  there,  said  transformers  being 
arranged  to  give  a  number  of  different  voltages  from 
50,000  down  according  to  the  way  they  were  con- 
nected. 

As  said  before,  this  transmission  at  50,000  volts  three- 
phase  current  was  kept  in  service  for  about  two  weeks, 
and  no  accidents  occurred  during  the  time.  The  line 
consisted  of  galvanized  iron  telegraph  wires  supported 
on  glass  insulators.  It  was  found  that  the  self-induction 
afforded  by  the  iron  wire  had  a  beneficial  effect  in  count- 
eracting the  capacity  of  the  line.  The  experiment  was 
not  continued  for  a  longer  tiine  because  a  rainy  season 
came  on  and  proper  provisions  against  lightning  were 
not  at  hand.  The  transmission  line  is  three  miles  long, 
and  runs  up  a  steep  mountain-side  and  over  a  very  wild 
country. 


Front  View  ok  Mlmfords 
Improved  Boiler. 


m-:r;.jf.vi  1  i^-t-t-^ 


End  Elevation  ok  Mumford's 
I.mproved  Boiler. 


and    is    surrounded    by    water,  so  that  the    direct    and 

radiant  heat  of  the  fire  is  readily  absorbed.      The  heated 

gases  pass  directly  through  well  proportioned  tubes  and 

return  around  the  shell  of  the  boiler  and  underneath  the 

drum,  making  every  square  foot    of  the  boiler    effective 

as    heating  surface,    and    enter    the    smoke  stack    with  PURE  WATER  AND  NEW  BOILERS. 

sufficient  temperature  remaining  to  produce  good  natural  The  corrosive  powers  of   pure   water  on  new   or   un- 

draft.      B\'    covering    the    case    and  drum    with   a   non-      scaled    boilers   was   illustrated   in   the    city   of    Glasgow 

conducting  material    the  loss   of    heat   usually   found   in      when  a   new  water  supply   was   introduced   from    Loch 

the  setting  of  boilers  may  be  reduced  to  a  minimum.  Katrine,  one  of  the   purest   waters   in   the   world   which 

The  water  circulates  continuously  from  the  front  to  are  available  for  city  consumption.  The  former  supply 
the  back  of  the  boiler,  up  the  back  connection  to  the  had  been  poor  and  calcareous,  and  old  boilers  were 
drum,  where  the  steam  freelj'  separates 
from    the    water,    and    down   the  front  Ji^ 

connection  to  a  point  below  the  fire. 
This  positive  circulation  admits  of  using 
forced  draft,  increasing  the  horse  power 
of  the  boiler  without  foaming  or  prim- 
ing, the  increased  temperature  increas- 
ing the  speed  of  the  water  circulation 
without  any  evil  effects. 

Special  arrangements  are  made  to 
avoid  trouble  with  bad  water.  The 
feed  pipe  enters  the  drum  near  the  back 
end,  and  part  of  the  sediment  is  de- 
posited in  a  settling  chamber  at  the 
front  end  of  drum  and  may  be  blown 
out.  Additional  impurities  that  are 
carried  down  the  front  connection  are  deposited  in  an-  much  coated  with  lime  scale.  To  the  dismay  of  the 
other  settling  chamber  below  the  furnace.  This  leaves-  users  those  who  had  put  in  new  boilers  or  new  tubes 
very  little,  if  any,  impurity  to  form  scale  on  the  furnace  found  them  rapidly  corroding,  while  the  old  scaled  and 
and  tubes,  and  it  may  be  removed  by  a  scraper  inserted  coated  boilers  remained  as  before.  Those,  too,  who 
through  hand  holes  in  the  shell,  the  tubes  being  spaced  had  removed  every  possible  trace  of  old  incrustation 
so  that  all  can  be  cleaned.  Doors  are  placed  in  the  from  their  old  boilers  by  mechanical  means,  intending 
casing  opposite  these  hand  holes,  which  also  give  facili-  thus  to  get,  as  they  expected,  the  full  benefit  of  pure 
ties  for  cleaning  the  outside  of  the  shell.  water,    were  also  badly  troubled  by  corrosion,   and  even 

The  Robb  Engineering  Company  inform  us  that  they  the  old  boilers,  as  the  scale  was  gradually  removed  by 
have  already  installed  two  of  these  boilers  in  Montreal  the  unvarying  soft  and  pure  water  from  the  lake,  were 
and  others  in  Lethbridge,  Fort  William,  Ont.,  Parrs-  more  or  less  corroded  when  no  means  were  taken  to 
boro,  N.  S. ,  while  a  number  more  are  ordered.  prevent  it. 


Sectional  View  of  Mimfords  I.mfroved  Boiler. 
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THE  NORTHEY  GAS  ENGINE. 

Of  late  years  the  gas  engine  has  attracted  consider- 
able attention  as  a  motive  power,  and  although  we  do 
not  predict  that  the  day  of  steam  engines  is  passing 
away,  the  fact  cannot  be  disputed  that  for  certain  work 
the  gas  engine  has  some  points  in  its  favor.  As  to  the 
efficiency  of  the  gas  engine  in  comparison  with  steam, 
we  are  not  prepared  to  talk  up  the  cudgels  in  favor  of 
the  former,  but  it  can  sately  be  said  that  it  occupies 
small  space,  removes  the  necessity  of  handling  bulky 
fuel,  produces  no  ashes,  dirt  or  refuse,  and  requires  but 
a  very  little  water  supply. 

The  Northey  Manufacturing  Company,  of  Toronto, 
have  for  some  time  been  manufacturing  a  gas  and 
gasoline  engine,  for  which  they  report  a  growing  de- 
mand, chiefly  for  engines  of  from  4  to  6  horse  power. 
The  accompanying  illustration  shows  a  gasoline  engine 
belted  to  a  dynamo.  The  details  of  construction  o(  the 
engine,  as  given  by  the  manufacturers,  are  as  follows  : 
It  consists,  broadly  speaking,  of  a  base,  cylinder,  piston, 
connecting  rod,  crank  shaft,  fly  wheels  and  valve  gear. 
The  base  and  cylinder  are  substantial  castings  of  proper 


engine  is  running  liglil  the  charge  is  cut  o(l  to  what  is 
necessary  only  to  keep  engine  up  to  speed,  and  if  engine 
reaches  a  few  revolutions  over  the  regular  speed,  the 
charge  is  cut  off  altogether,  and  thus  there  is  no  possi- 
bility of  engine  running  away. 

The  arrangements  for  keeping  the  engine  from  be- 
coming overheated  are  very  complete  ;  a  heavy  galvan- 
ized iron  tank  is  supplied  with  each  engine,  to  hold 
water  sufficient  to  keep  engine  at  proper  temperature. 
The  water  is  circulated  through  this  tank  by  the  heat  of 
the  engine  cylinder,  the  warmer  water  going  to  top  of 
tank,  and  the  cooler  portion  coming  from  bottom. 

.-Ml  engines  are  fitted  with  electric  or  incandescent  tube 
igniter.  The  electric  igniter  has  a  positive  motion, 
giving  a  wiping  contact  above  and  below  a  small  wire 
electrode,  which  can  be  replaced  from  outside  of  engine 
in  the  simplest  manner.  .\  battery  of  eight  cells  fur- 
nishes the  small  amount  of  current  needed,  and  is  main- 
tained at  a  very  low  cost. 

The  gasoline  supply  is  stored  in  a  heavy  galvanized 
iron  tank,  which  is  placed  outside  the  building,  and 
connection  made  direct  from  tank  to  engine  by  y^  or  J  a 


'XoRTHEY  Gas  Engine  Drivim;   Dynamo. 


weight  to  insure  durability  and  freedom  from  vibration, 
and  are  made  of  high-grade  cast  iron.  The  piston  is 
very  long  to  give  large  wearing  surface,  and  is  made  of 
special  iron,  fitted  with  spring  rings.  The  connecting 
rod  is  fitted  with  a  phosphor  bronze  bearing  at  upper  or 
wrist  pin  end,  so  arranged  as  to  take  up  wear  easily. 
The  other  end  is  fitted  with  babbitted  boxes  of  the 
marine  type.  The  crank  shaft  is  of  steel,  finished  to 
gauge.  The  valves  are  of  the  poppett  type,  and  lift 
squarely  off  their  seats  without  friction.  The  valve  gear 
is  enclosed  in  an  iron  housing  absolutely  dust  and  grit 
proof,  and  runs  constantly  in  oil,  thus  insuring  perfect 
lubrication  and  great  durability. 

The  engine  is  fitted  with  two  fly-wheels, which  is  claimed 
to  be  the  only  method  which  puts  equal  wear  on  both 
bearings.  If  only  one  fly-wheel  is  used  the  bearings  must 
wear  unevenly,  as  the  box  on  the  flj'-wheel  side  wears 
downward,  and  the  box  on  the  opposite  side  upward. 
The  irregular  speed,  such  as  is  met  with  in  most 
governors,  is  overcome  hy  a  graduated  charge  governor, 
which  controls  the  amount  of  the  charge  admitted  to  the 
cylinder  in  proportion  to  the  work  being  done,  and  al- 
lows the  engine  to  use  only  what  is  actually  needed.      If 


inch  pipe.  A  small  and  very  simple  pump  on  base  ot 
engine  draws  the  gasoline  from  tank  and  delivers  it  to 
engine  cylinder,  so  that  at  no  time  is  the  gasoline  ex- 
posed to  the  action  of  the  outer  air. 

The  gas  engine  is  claimed  to  be  specially  adapted  for 
electric  lighting,  the  graduated  charge  governor  en- 
suring the  even,  steady  speed  indispensable  for  such 
work.  Small  plants  installed  in  opera  houses,  build- 
ings, mines,  etc.,  are  said  to  show  a  great  economy  over 
the  use  of  gas  for  illuminating  purposes,  as  if  the  gas 
is  used  in  the  engine  for  motive  power,  it  will  produce 
twice  the  light  in  incandescent  lamps,  and  if  arc  lights 
are  used  the  difference  is  still  greater  in  favor  of  the 
gas  engine. 

As  to  the  cost  of  operation,  it  is  guaranteed  that  the 
consumption  of  gas  will  not  exceed  from  18  to  22  feet, 
or  one-tenth  of  a  gallon  of  74  degrees  gasoline,  for  each 
horse  power  produced  per  hour.  With  gas  at  90  cents 
per  1,000  feet,  the  cost  would  be  about  18  cents  per 
horse  power  for  ten  hours  work. 

The  Northey  Manufacturing  Company  will  gladly 
furnish  any  further  particulars  desired  by  interested 
persons. 


May,    1898 
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RECENT  CANADIAN  PATENTS. 

A  PATENT  has  been  granted  to  ^Ir.  John  Sharp,  of  Gravenhiirst, 
Ont. ,  for  a  waler  wheel,  as  shown  by  the  accompanying  cut.  The 
claim  is  for  a  wheel  secured  to  a  vertically  journalled  shaft,  and  a 
series  ot  radial  buckets  inclined  from  the  vertical  at  substantially 
an  angle  of  forty-five  degrees,  and  secured  10  the  rim,  in  com- 
bination with  a  frame  surrounding  the  buckets,  a  cover  therefor 
provided  with  a  series  of  openings,  each  extending  over  two  or 
more  buckets,  and  a  curved  conductor  cnnnected  with  each  of  the 
said  openings  and  with  a  source  of  waler  supply,  the  arms  in  the 
conductors  being  such  as  to  discharge  the  water  at  substantially 
a  right  angle  to  the  surfaces  of  the  buckets  ;  a  curved  conductor 
connected  with  each  of  above    said   openings,   a   tank  with  which 


TfRBiNE  Water  Wheel. 

the  said  conductors  are  connected,  a  flume  connected  with  the 
tank,  a  cut-off  valve  in  the  said  flume,  and  a  cut-off  valve  for  each 
conductor,  substantially  as  set  forth. 

Mr.  Henry  C.  Mitchell,  Toronto,  has  obtained  a  Canadian  patent, 
No.  58,78s,  for  a  pipe  and  boiler  covering,  as  herewith  illustrated. 
It  is  claimed  to  be  a  non-conducting  covering,  comprising  centric- 
ally  arranged  flakes  or  laminae  of  mica,  forming  multitudinous 
hollow  non-communicating  interspaces  and  a  suitable  binding 
medium  permeating  the  outer  portion  of  the  laj-ers  and  forming  at 
the  inner  an  irregularly  formed  surface,  whereby  the  covering  is 
held  in  shape  and  position,  etc.  A  method  of  forming  a  non-con- 
ducting covering  for  boilers  and  the  like,  consisting  in  spreading 
upon  suitable  backings  for  the  outer  and  inner  portions  of  the 
covering,  a  composition  comprising  a  damp  or  wet  binding 
medium,  intermixed  with  mica  particles,    superimposing  upon  the 


Pipe  and  Boiler  Covering. 

outer  portion  the  concentric  flakes  or  laminae  of  mica,  placing  the 
inner  and  outer  portions  together  to  enclose  the  central  laminae, 
and  finally  subjecting  the  whole  to  a  suitable  drying  process 
whereby  the  binding  medium  is  hardened  and  permeates  into  the 
mass,  as  and  for  the  purpose  specified. 


NEW  CABLE  ACROSS  THE  GULF  OF  GEORGIA. 

The  C.  p.  R.  recently  completed  the  laying  of  a  new  cable 
across  the  Straits  of  Georgia,  from  \'ancouver,  B.  C,  to  Depar- 
ture Bay,  on  \'ancouver  Island,  The  distance,  as  the  crow  flies, 
is  about  32  miles,  but  it  was  found  that  the  bed  of  the  gulf  was 
broken  up  by  innumerable  hills,  mountains  and  gulleys,  nearly  8 
miles  of  wire  being  used  in  covering  this  irregular  space,  making 
the  cable  40  miles  in  length. 

The  cable  was  made  by  the  Telegraph  Construction  and  Main- 
tenance Company,  of  London,  Eng.  It  weighs  about  320  tons, 
and  its  total  length  when  it  left  the  manufacturers  was  45  miles. 
Some  idea  of  the  difficulty  experienced  in  handling  it  may  be  had 
from  the  fact  that  it  took  the  crew-  of  the  Tartar  two  days  and  a 
half  to  get  it  on  board  at  Southampton.  The  duty  on  the  cable  was 
$10,000,  and  by  the  time  the  company  received  it  in  \'ancouver  it 
cost  them  considerably  over  850,000.  In  diameter  the  cable  is 
slightly  more  than  an  inch  and  a  half,  and  it  contains  three  wires 
or  cores,  which  provide  three  distinct  services  or  connections. 
Each  of  these  cores  is  about  the  size  of  a  lead  pencil,  and  each 
contains  fine  copper  wires  packed  in  jute  and  insulating  material. 
Inside  of  this  they  are   armored    with    14  galvanized  steel  wires. 


wound  spirally.  Inside  of  this  again  is  the  final  covering  of  tarred 
jute  canvas. 

The  old  cable  which  it  replaced  was  a  single  core,  or  single 
wire,  and  was  laid  in  .March,  1881.  Since  that  time  it  has  been 
broken  several  times,  and  has  given  much  trouble. 

From  shore  to  shore  the  cable  was  laid  almost  without  a  hitch, 
the  steamship  Tartar  being  employed.  The  receptacle  for  the 
cable  was  a  steel  tank  about  35  feet  in  diameter  and  12  feet  high. 
In  the  centre  was  a  circular  spool-like'  frame,  around  which  the 
cable  was  coiled.  The  work  was  carried  out  under  the  super- 
vision of  Mr.  V.  B.  Gerrard,  assistant  superintendent  of  the  Com- 
mercial Cable  Co.,  of  Canso,  .N.S.,  and  .Mr.  J.  W.  Wilson,  super- 
intendent of  C.P.  R.  telegraphs  in  X'ancouver. 


PERSONAL. 
The  death  is  announced  on  the  22nd  ultimo,  at   his  residence  in 
Toronto,  of  Mr.  Benjamin  W.  Stokes,  late  engineer  and  electrician 
at  Centre  Island,  in  his  43rd  year. 

Mr.  J.  A.  Kammerer,  of  the  Royal  Electric  Company,  has 
returned  from  .Atlantic  City,  so  far  improved  in  health  as  to  be 
able  to  put  in  part  time  at  his  office.  He  is  steadily  gaining 
strength,  and,  assisted  by  the  returning  warm  weather,  will  no 
doubt  soon  be  entirely  himself  again. 

Mr.  P.  .\.  Dickson  died  at  Brantford,  Ont.,  on  April  .'5th,  at 
the  age  of  40  years.  Deceased  was  for  a  number  of  years 
electrician  for  the  Brantford  Electric  Power  Company,  leaving 
there  last  summer  for  British  Columbia,  where  he  contracted  a 
severe  cold,  which  resulted  in  his  death. 

Much  regret  is  felt  at  the  removal  to  England  of  Prof.  Carus- 
Wilson,  of  the  Engineering  Department  of  McGill  University. 
Prof.  Wilson  sailed  with  his  family  froin  .\ew  York  on  the  Cam- 
pania on  .April  23rd,  and  on  arrival  in  England  will  reside  at 
Hanover  Lodge,  Kensington  Park,  London,  W. 

Professor  H.  L.  Callendar,  of  the  Physics  Faculty  of  McGill 
University,  has  received  the  appointment  to  Ihe  chair  of  Physics 
at  University  College,  London,  England.  Prof.  Callendars  work 
at  McGill  has  been  greatly  appreciated,  and  general  regret  is  ex- 
pressed at  his  forthcoming  departure.  The  results  of  some  in- 
teresting experiments  on  the  condensation  of  steam  conducted  by 
him  appeared  in  our  April  issue. 

Mr.  W.  J.  Creen,  who  for  many  years  has  occupied  the  position 
of  local  agent  for  the  Canadian  Express  Co.,  Bell  Telephone  Co., 
and  Grand  Trunk  Railway  Co.,  at  Walkerton,  Ont.,  has  recently 
removed  to  Berlin,  where  he  will  fill  the  position  of  local  manager 
for  the  Bell  Telephone  Co.  Before  leaving  Walkerton  .Mr. 
Green  was  presented  by  the  Mayor,  on  behalf  of  the  citizens,  with 
a  handsome  gold  watch,  and  Mrs.  Green  with  a  beautiful  chair, 
accompanied  by  an  address  expressive  of  the  good  wishes  of  the 
community.  Mr.  Green  was  also  presented  on  behalf  of  the 
Masonic  fraternity  with  a  past  master's  jewel.  The  people  of 
Berlin  will  require  from  Mr.  Green  no  better  recommendation 
than  the  spontaneous  expressions  of  esteem  bestowed  upon  him 
bj-  those  who  best  know  his  worth. 

Mr.  L.  .A.  Campbell  has  been  appointed  manager  of  the  West 
Kootenay  Pow-er  &  Light  Company,  and  has  left  for  British  Co- 
lumbia to  take  up  his  new  duties.  Mr.  Camiibell  has  had  an  ex- 
tensive experience  in  electrical  work,  having  been  connected  with 
the  Fort  Wayne  and  Edison  General  Electric  Companies  in  the 
early  days  of  the  industry  in  Canada.  Since  the  formation  of  the 
Canadian  General  Electric  Company  he  has  been  emplo}ed  on  the 
construction  and  engineering  staff  of  that  company,  and,  on  the 
departure  of  Mr.  W.  Rutherford,  chief  engineer  of  the  company, 
for  England,  eighteen  months  ago,  succeeded  him  in  that  position. 
The  installation  of  the  West  Koolenay  Power  Company's  plant  has 
been  carried  on  under  Mr.  Campbell's  personal  supervision  ;  he  is 
therefore  thoroughly  acquainted  with  the  conditions  under  which  it 
can  be  most  favorably  operated,  and  his  selection  to  fill  the  position 
of  manager  is  a  very  fortunate  one  for  the  company.  His  many- 
friends  in  the  electrical  business  in  the  east  will  join  in  wishing 
him  the  best  possible  success  in  his  new  field  of  labor. 


TRADE  NOTES. 

James  Pender  &  Co.,  St.  John,  X.B.,  have  put  in  a  new  15  h.p. 
Goldie  &  McCulloch  engine. 

A.  Bobson,  Esq.,  Beaverton,  has  purchased  a  400  light  incan- 
descent dynamo  from  the  Canadian  General  Electric  Company. 

Mr.  T.  E.  McLellan,  manager  of  the  Berlin  and  Waterloo  Street 
Railway,  has  resigned  his  position  to  go  to  the  Klondyke,  and 
will  be  succeeded  by  Mr.  H.  Hilborn,  of  Montreal. 

The  British  Columbia  Iron  Works  Co.  have  ordered  a  6  kilo- 
watt incandescent  dynamo  from  the  Canadian  General  Electric 
Co.  for  a  steamer  which  they  are  building  for  the  Klondyke  trade. 

The  Jones  &  Moore  Electric  Company,  of  Toronto,  have  just 
installed  a  lighting  plant  on  the  steamer  "Xorthern  Belle,"  com- 
prising So  16  c.p.  lights,  and  fitted  with  marble  switchboard 
and  first  class  instruments.  The  work  was  done  at  Collingwood, 
the  installing  expert  being  Mr.  J.  H.   Ward. 

The  Hudson  Bay  Company  have  placed  a  contract  with  the 
Canadian  General  Electric  Co.  for  two  100  light  incandescent 
equipments,  to  go  on  their  new  steamers,  running  from  Van- 
couver and  Victoria  to  the  Stickeen  river. 

The  Eugene  F.  Phillips  Electrical  Works,  Montreal,  have  been 
given  the  contract  to  supply  all  the  trolley,  bond  and  feed  wire 
required  in  the  construction  of  25  miles  of  electric  railway  at 
Jamaica,  West  Indies.  This  is  the  new  road  with  which  Mr. 
Holgate,  formerly  manager  of  the  Montreal  Park  and  Island 
Railway,  is  connected. 


QO 
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INXROCXJCXORY 

After  mature  deliberation  the  publisher  of  this  joumul  has  decided  to  devote  a  certain  amount  of  space  each  month  to  what  may  be  termed  an  Kducational 
Department,  wherein  both  mechanical  and  electrical  formula  and  mathematical  problems  will  be  discussed,  illustrated,  and  as  far  as  possible  rule  and  example  civen.  At  the 
requcAt  of  the  editor,  I  have  with  pleasure  undertaken  to  contribute  to  this  department  rcii^ularty  each  month,  and  before  discussing  actual  mathematical  problems,  wish  to 
briefly  intr*.'duce  the  subject  at  issue. 

The  primary*  object  of  this  department  is  chiefly  to  increase  the  \-alue  of  an  already  valuable  paper,  by  placing  in  the  hands  of  every  engineer  who  has  any  knowledge 
of  the  rudimentary  principles  of  mathematics,  such  matter  as  w  ill  enable  him  by  a  little  >itudy  to  master  the  most  intricate  mechanical  and  electrical  formula.  Mnn>  of  our 
most  valuable  engmecring  m.  rks  and  publications  froii  time  to  time  contain  formula  that  Ls  in  many  cases  but  vaguely  undcrstooil,  and  very  often  entirely  misunderstood,  thus 
rendering  an  otherwise  v.iiL.ittic  work  practically  valuelos  10  the  reader. 

Just  at  what  parti. uiar  piini  our  calculations  should  commence  became  a  matter  of  serious  thought,  and  past  experience  had  to  be  carefully  considered,  bearing  in 
mind  the  fact  that  there  arc  many  really  good  engineers  whose  early  education  has,  through  force  of  circumstances,  been  deficient,  and  many  others  who,  through  lack  of 
opportunity,  have  not  been  able  t  ■  review  their  early  education  for  years.  Knowing  by  observation  and  experience  the  great  necessity  of  having  a  thorough  elementary 
education  before  attempting  to  digest  and  calculate  problems,  and  the  almost  utter  imjK^viibility  of  the  student  arriving  at  a  satisfactory  conclusion  of  his  studies  without  a 
thorough  knowledge  of  the  principle  of  mathematics  involved,  I  have  decided  to  commence  at  a  point  and  carry  out  the  programme  outhncd  in  this  journal — commencing  at 
the  foundation  and  advancing  by  easy  stages  until  the  principles  underlying  the  most  obtuse  and  difficult  formula  can  be  readily  explained  and  easily  understood.  The  advan- 
tages to  be  derived  from  an  education  cf  this  kind,  coupleJ  with  praciicid  mechanical  ability,  is  too  well  understood  to  require  comment. 

The  programme  which  has  been  outlined  for  the  succeeding  nine  months  will  embrace : 
Decimal  Fractions— Definitions  and  expUinaiion  of  principles  of,  and  method  of  reduction  to  common  fractions^  and  vice  ver^^a. 
Square  ano  Circular  \rEASuRE— Dctinition  and  explanation  and  practical  demonstrations  of. 
Cubical  and  Cylindrical  Measurements— Definitions  and  explanations  of,  with  practical  hints. 
Square  and  Cube  Koot— Definitions  and  explanations  of. 

Safety  Valve  Calculations— (Spring  and  Lever  Types)— Principles  of,  with  practical  demonstrations. 
Boiler  Cosstruction— Stays,  rivets,  joints  and  seams,  iron  and  steel  plate—strength  of,  with  formula  and  practical  demonstrations. 

It  is  not  the  inientiori  to  fill  these  columns  with  a  mass  of  figures  bxstily  compile<l  without  reference  to  any  particular  object ;  on  the  contrai->',  cvei-y  problem  will  be 
carefully  thought  out,  and  only  such  ini'ormation  given  as  will  be  of  use  to  you,  and  an  cifort  will  be  made,  based  on  experience  and  a  knowledge  of  the  requirements,  to  make 
his  scries  of  tests  complete  in  ever>'  particular.  Wm.  Thomi'SOn. 


THREE- WIRE  SYSTEM. 

In  the  three-wire  system  ilie  lamps  are  really  arranged  in  sets 
of  two  in  series.  The  two  outer  wires  have  double  ihe  potential 
of  the  lamps,  and  since,  owing  to  Ihe  lamps  being-  in  series,  one- 
half  the  current  only  is  required  as  compared  with  multiple 
arc  two-wire  system  ;  therefore,  to  carry  one-half  the  current 
with  twice  the  difference  in  potential  or  double  ihe  E.M.K.,  a  con- 
ductor with  one-quarter  the  area  of  cross-seclion  suffices. 

Dynamos  are  frequently  set  in  series  in  large  buildings,  and 
their  terminals  wired  out  on  the  three-wire  system  to  save  copper. 
Since  each  of  the  wires  is  but  one-quarler  the  size  of  the  wires  in 
the  ordinary  two-wire  system,  it  remains  clear  that  the  weight  of 
copper  required  on  the  three-wire  system  is  but  ^  of  that 
required  on  ordinary  two-wire  systems.  The  formula;  already 
laid  down  for  two-wire  work  apply  to  three-wire  calculations  as 
regards  size  of  mains,  if  denominalor  of  formula  be  multiplied  by  4. 
21.5S  X  L  X  X  (100-  %) 
•-'  ^'  °'  '^'  =  Rx%x4 

This  fornuila  gives  required  cross-section  of  mains  in  circular 
mils,  using  commercial  copper  wire  as  a  conductor. 

ALTERNATING  CURRENT  SYSTEM. 

In  alternating  systems  we  have  two  sets  of  mains  to  deal  with, 
primary  and  secondary,  both  of  which  have  different  E.  M.  K.'s. 

Theoretically,  the  rules  deduced  from  Ohms  'aw  are  not  cor- 
rect as  applying  to  this  system  of  generation,  because  calculations 
must  be  made  to  allow  for  conversion  from  primary  to  secondary 
current.  The  ratio  that  the  primary  E.M.F.  bears  to  the  second- 
ary E.M.F.  is  expressed  by  dividing,  the  primary  E.M.F.  by  the 
secondary  E.M.F.,  and  is  termed  ratio  of  conversion.     Thus, 

E  primary  , 

— -; =  Ratio  of  Conversion. 

h  secondary 

The  current  in  the  primary  is  equal  to  the  current  in  the  second- 
ary divided  by  the  ratio  of  conversion. 

Example:  On  an  alternating  circuit  whose  primary  E.M.F.  is 
1,000  volts  and  secondary  E.M.F.  50  volts,  there  are  500  lamps, 
each  having  a  resistance  of  50  ohms,  what  is  ihe  primary  current 
and  what  the  secondary  ? 

i-8^'>  =  20,  ratio  of  conversion.  ' 

^J\f=.i,  combined  R  of  lamps. 
"^=500  amperes  current  on  secondary. 
Yif  =  25  amperes  current  on  primary. 
Current  being  determined,  rules  deduced  from  Ohm's  law  apply 
exactly  as  shown  for  direct  current  calculations. 

Example  :  .An  alternating  generator  has  4,000  feel  of  primary 
main  attached  with  an  E..M.F.  across  the  terminals  ofthe  ma- 
chine of  1040  volts  ;  it  is  decided  to  allow  a  drop  of  40  volls  on 
the  primary  at  the  convenor.  The  secondary  main  has  aUached 
to  it  750  16  c.p.  lamps  at  an  E.M.F.  of  50  volls,  each  lamp  having 
a  resistance  of  50  ohms.  What  is  the  resistance  on  the  primary 
wire  ? 


calculate  by  formula  (ot:   two-wire    direct    current,   and  tiivide  the 
result  by  the  square  ofthe  ratio  of  conversion.     Or 
_  21.58  xL  Nx(  100-%} 
^*'~  Rx%xRC« 

Example  :  An  alternating  current  generator  has  an  E.M.F. 
across  the  leads  of  1040  volts,  and  current  is  delivered  4,000  feet 
from  station,  E.M.F.  at  terminals  being  1,000  volts  ;  current  con- 
sists of  1,000  lamps,  having  a  resistance  of  50  ohms  each  on  a  50 
voll  secondary  circuit.  What  should  be  the  cross-section  of  the 
primary  mains  in  circular  mils,  and  what  is  resistance  of  same 
main  to  allow  a  drop  of  40  volls  as  shown? 

iooo  =  E.M.F.  at  terminals  of  primary 
50   =E.M.F.  on  secondary 
40-^  1040  =  3.84%  drop  in  potential. 

21.58  X  4000  X  1000  X  (100-  3.84) 

3 ^ =108,070    CM.,    required    cross- 

50  X  3.h4  X  20-  '  ' 

section  of  primary  main  in  circular  mils. 

Total  current  on  secondary  =  1000  x  JS=  1000  amps. 

'  1000  V  20  =  50  amps,  secondary  current. 

5'ifX4o  =  .8  ohms  resistance,  primary  main. 


1 040  -  40  = 


:2o,  ratio  conversion. 


j«=  1  amp.,  current  each  lamp. 

750  X  1  =750  amps.,  total  current  on  secondary. 

750  ■=•  20  =  37.5  amps,  current  on  primary. 


=  20  R.C. 


37;^ 


X  40=  1.06  ohms  resistance  on  primary. 


To  obtain  the  required    size    of   primary   mains  in  circular  mils. 


HORSE  POWER  CALCULATIONS. 

The  power  or  force  required  to  do  a  certain  mechanical  work 
is  usually  referred  to  as  fool  pounds.  That  is,  one  pound  raised 
one  fool  high  is  called  a  foot  pound,  without  reference  to  the  time 
required  to  do  the  work.  Therefore,  if  we  want  to  find  force  or 
energy  required  to  be  expended  to  do  a  certain  work  expressed 
in  fool  pounds,  we  require  to  multiply  the  weight  required  to  be 
raised  by  the  distance  in  feet  through  which  weight  has  to  be 
lifted. 

A  horse  power  is  fixed  as  the  work  performed  in  raising  33,000 
pounds  one  foot  high  in  one  minute,  or  what  is  exactly  the  same 
thing,  raising  one  pound  33,000  feet  high  in  the  same  period  of 
time.  Here  we  have  time  required  to  do  a  cerlain  work,  and 
note  of  this  must  be  taken  in  our  calculations. 

Then  to  reduce  force  exerted  at  the  piston  of  a  steam  engine, 
and  to  express  this  force  in  horse  power,  we  require  to  know 
effect ive  pressure  against  the  piston  throughout  the  stroke,  and 
distance  travelled  in  feet  by  the  piston  per  minute.  And  to  do 
this  use  the  following  established  rules  : 

1st.   F'ind  area  of  piston  in  square  inches. 

2nd.  Find  the  total  pressure  in  pounds  on  the  pision  by  multi- 
plying the  area  by  the  mean  effective  pressure  per  square  inch. 

3rd.  Find  the  distance  in  feet  traversed  by  Ihe  piston  per 
minute  b)'  multiplying  the  length  of  stroke  in  feet  by  twice  the 
revolutions  per  minute. 

4th.  Find  the  energy  exerted  by  the  engine  expressed  in  foot 
pounds  per  minute  by  multiplying  the  total  pressure  in  pounds 
against  the  piston  by  the  travel  in  feet  per  minute. 

5th.  Find  the  horse  power  by  dividing  total  fool  pounds  per 
minute  by  33,000. 

From  this,  then,  we  can  construct  the  following  simple  formula: 

A.N.P.S.' 

=H.V. 

33,000 

Where  A  =  Area  of  piston  in  square  inches. 

N  =  Number  of  strokes  per  minule  (revolutions  multiplied 

by  two.) 

P  =  Mean  effective  pressure  per  square  inch. 

S'=  Length  of  stroke  in  feet. 
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Example  :   Find  the  horse  power  of  an   engine  9.5  inches  by  i-, 
running    2S0    revohitions    per   minute,     mean    efVective    pressure 
throughout  the  strol\e  being  35  pounds  per  square  incli. 
9.5-  X  .7854  =  70.88  square  inches  area. 
70.88x35  = 
70.88 
35 

35440 
21264 


2480.80  total  pressure  against  piston. 
2S0  revolutions  per  minute. 
2  strokes  per  revolution. 
560  strokes  per  minuie. 

I  length  of  stroke  in  feet. 
560  feet  travelled  by  piston  per  minute. 
2480.S  pressure  on  piston. 
560 
I 4S8480 
1 24040 


1389248.0  foot  pounds  per  minult 

33000)1389248.(42.09  horse  power. 
132000 
69248 
66000 


324800 
We  have  in  this  formula  two  constants,  .7S54  constant  multiplier 
to  find  area,  and  33000  constant  divisor  to  find  horse  power,  con- 
sequently by  dividing  .7854  by  33,000  we  get  a  constant  multiplier 
as  a  result,  and  thus  shorten  our  method. 

. 7854 -^  33000.  =.0000238,  which    becomes  a  constant   multiplier, 
and  our  formula  then  becomes  (d-  \  P  .S')x  .oooo238  =  H.  P. 

Example:    Using  this   formula    find  horse    power  of  an  engine, 
dimensions,  etc.,  as  per  last  example. 

9.5  =  diameter  of  piston. 
9-5 


90.25  =  d  = 

560  =  strokes 


per  niuiute. 


54'5  00 
45125 
50540.00 

35  = 

252700 
151620 


mean  effective  pressure. 


1 768900 

.0000238  =  constant  multiplier. 
141 5 1  200 
5306700 
3537800 

H.P. 


42.0998200  = 

CALCILATI.VJG  HORSE  POWER  FROM  I.NDlC.\TOR  DIAGRAMS. 

An  indicator  diagram  is  practically  a  record  of  the  action  of  the 
steam  on  the  piston  throughout  the  stroke  of  an  engine,  and  if  we 
are  enabled  to  ascertain  the  area  of  the  diagram,  having  the 
length  of  the  diagram  and  scale  of  spring  used  before  us,  it  be- 
comes an  easy  task  to  find  the  mean  effective  pressure  of  the 
steam  throughout  the  stroke. 

The  area  of  the  diagram  is  easiest  found  by  use  of  a  small  in- 
strument called  a  planimeter,  which  should  be  set  to  a  natural 
scale,  that  is,  area  of  diagram  should  read  in  square  inches. 
Knowing  the  area  and  dividing  by  length  of  diagram  in  inches, 
will  give  us  height  of  a  regular  body  of  an  equal  area. 


1-IG.    7. 

Fig  7  represents  a  diagram  3  inches  in  length,  and  the  irregular 
body  has  an  area  of  tliree  square  inches.  If  we  reduce  this  area 
to  a  regular  body  with  at  least  two  of  its  sides  equal,  we  get  a 
diagram,  as  shown  by  dotted  lines,  exactly  one  inch  in  height  ; 
multiplying  this  by  scale  of  spring  used,  we  get  M.E.P.  through- 
out the  stroke.  Therefore,  we  can  construct  a  formula  as  follows 
to  calculate  M.E.P.  from  an  indicator  diagram  : 

.■\rea-^  Length  x  Scale  of  spring=  M.E.P. 

The  horse  power  calculation  can  be  very  much  shortened  by 
using  what  is  known  as  an  engine  constant  ;  that  is,  the  power 
developed  by  an  engine  with  M.E.P.  of  1  pound  per  sq.  inch,  and 
is  particularly  useful  where  horse  power  calculations  are  being 
constantly  made  from  same  engine. 

Abreviated  the  formula  would  then  read  : 

Engine  constant  x  M.E.P.  =  H.P 

Example  :  Using  engine  constant  and  M.E.P.  find  I.H.P.  of  a 
single  cylinder  engine  9^'<"xi2"  running  280  revolutions  per 
minute.      Diagram    measures    3  inches  in  length,   and    planimeter 


shows  area  to  be  2.625  ^'^^  inches,  scale  of   spring  usetl  in   indica- 
tor being  40  pounds  per  inch  of  compression. 

First,  find  power  developed    by    engine    with    a  mean  effective 
pressure  of  one  pound  per  square  inch  : 
9.5^=90.25 
90.25x560  =  50540 
50540  X  .0000238=  1.2  H.P. 
Then  power  developed  by  this    engine    with   steam  pressure  on 
piston  equalling  one    pound    per   square  inch  of  area  is  1.2  H.P., 
which  is  our  engine  constant.      Next  find    mean  effective  pressure 
shown  by  diagram  : 

.Area -^  Length  =  2.625  H- 3  =  .875  average  height  in  inches. 
.875  X  40  scale  of  spring  used  =  35.  M.P-.P. 
Then  1.2  x  35  =  42.  horse  power. 

In  the  absence  of  a  planimeter,  it  becomes  necessary   to  devise 
a  method  of  arriving  at  area  of  diagram.     To  those  engineers  who 


Fig.  8. 


are  unacquainted  with  geometry  this  is  sometimes  difficult  to  do. 
With  every  indicator  is  sent  out  a  number  of  rules  graduated  in 
such  a  manner  that  the  divisions  between  each  inch  correspond 
exactly  with  scale  of  spring  used  ;  by  the  aid  of  these  it  becomes 
comparatively  easy  to  subdivide  into  equal  divisions.  For  instance, 
suppose  we  wish  to  divide  Fig.  7  into  15  equal  parts  by  using  a 
graduated  scale  laid  across  diagram  at  an  angle  so  that  the 
divisions  1  and  15  shall  exactly  coincide  with  lines  at  each  end  of 
diagram,  and  marking  off  at  each  division  on  scale  intervening 
by  erecting  at  each  of  these  points  an  ordinate  at  right  angles 
with  atmospheric  line,  we  get  15  exact  divisions.  It  now  re- 
mains for  us  to  ascertain  the  pressure  represented  in  the  centre 
of  each  of  these  divisions,  and  finding  the  mean  pressure  by  add- 
ing the  pressures  together  and  by  dividing  the  total  by  number  of 
ordinates  erected,  we  get  total  mean  effective  pressure  calcula- 
tion of  H. P.  It  then  becomes  a  simple  repetition  of  examples 
already  described.  To  convey  meaning  clearly  Fig.  7  is  repro- 
duced in  Fig.  8. 
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SUPERIOR  BOILER  COMPOUNDS. 

The  advertising  pages  of  this  issue  contain  the  announcement 
of  the  Canadian  Chemical  Compound  Company,  and  as  this  com- 
pany is  probablv  unknown  to  some  of  our  readers,  being  of  recent 
organization,  a  few  words  of  introduction  may  here  be  given. 
The  personnel  comprises  Messrs.  A.  M.  Wickens,  E.  J.  Philip  and 
D.  J.  LeRoy.  The  headquarters  of  the  company  are  in  tfie 
Temple  Building,  Toronto,  where  nicely  filled  and  convenient 
offices  have  been  secured  ;  while  the  Montreal  ofiice  is  located  in  the 
Street  Railway  Chambers.     The  factory  is  at  66  River  St.,  Toronto. 

As  implied  by  the  name,  the  company  are  manufacturers  of 
chemical  compounds  for  boilers,  and  being  composed  of  thor- 
oughly practical  men,  it  is  not  to  be  wondered  at  that  they  are 
producing  an  article  second  to  none  in  the  market.  The  manufac- 
ture of  the  compoimd  is  under  the  supervision  of  Messrs.  Wickens 
and  Philip,  who  have  given  the  matter  very  careful  study  for  some 
time  past,  while  Mr.  LeRoy  has  charge  of  the  sales  department. 
From  a  neat  booklet  just  issued,  we  learn  that  the  company  have 
made  a  somewhat  new  departure,  in  that  they  are  manufacturing 
three  distinct  brands  to  meet  the  necessities  of  difl^erent  waters, 
this  step  being  determined  upon  after  making  a  large  number  of 
analysis  of  various  waters  used  in  Canada. 

Their  "  Canadian  "  brand  is  suitable  for  the  water  in  our  Great 
Lakes,  and  all  waters  of  a  like  quality.  It  is  claimed  10  pievent 
internal  pining  and  corrosion  of  the  boiler  and  all  apparatus  it 
passes  through.  Their  "  Automatic  "  brand  Is  specially  prepared 
for  waters  carrying  heavier  and  harder  sulphates,  such  as  some  of 
the  river  waters  and  some  spring  well  waters.  This  brand  is 
more  active  than  the  "Canadian,"  and  is  exceptionally  good  for 
water  tube  and  other  rapid  steaming  boilers  used  under  hard  and 
continuous  firing.  Their  "Zinkolene"  is  said  to  be  the  outcome  of  a 
large  number  of  carefully  conducted  tests  with  the  most  difficult 
waters  in  Canada,  and  will,  it  is  said,  succeed  where  all  others  fail. 
It  is  sharp  and  active  and  must  be  used  according  to  special  direc- 
tions sent  with  each  package,  which  are  not  sent  to  allay  its 
sharpness,  but  to  assist  it  in  the  loosening  of  very  hard  and  diffi- 
cult scale. 

The  compounds  made  by  this  company  are  liquid  and  purely 
vegetable,  containing  no  acids  or  other  injurious  material,  and  are 
readily  fed  into  the  boilers.  They  are  the  results  of  years  of  ex- 
perience by  a  practical  engineer,  assisted  by  a  first-class  chemist. 

To  show'  the  importance  of  steam  users  looking  to  the  preven- 
tion of  boiler  scale,  it  is  estimated  by  eminent  engineers  and  fully 
borne  out  by  actual  experience  that  yV  inch  of  scale  causes  a  loss 
of  '3/0  of  fuel,  '4  inch  387,:  and  W  inch  60%.  The  best  of  waters 
for  steam  boilers  contains  about  8  grains  of  scale-making  proper- 
ties per  gallon. 
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THE  HAMILTON  STREET  RAILWAY. 

The  Hamilton  Street  Railway  Company  recently  made 
application  to  the  City  Council  tor  an  amendment  ot  the 
present  agreement  with  the  city  under  which  the  com- 
pany has  to  pay  over  $13,000  a  year  for  percentajje  and 
mileage.  A  meetings  of  the  Finance  Committee  was 
held  on  April  4th  to  consider  the  matter.  The  company's 
solicitor  presented  figures  which  showed  that  there  had 
been  a  falling  off  in  receipts  last  year,  and  that  no  divi- 
dends had  been  paid  since  1895.  He  attributed  the 
falling  otT  in  receipts  to  the  building  of  the  radial  rail- 
ways, which  cut  into  the  local  business,  and  stated  that 
at  the  present  time  the  company  could  not  operate  under 
the  conditions.  He  proposed  that  the  by-law  should  be 
amended  to  provide  for  the  removal  of  snow  from  the 
track  ;  the  company  to  sell  nine  instead  of  eight  limited 
tickets  for  25  cents,  and  to  extend  the  time  from  6. 30  a. 
m.  to  8  a.m.,  1 1.50  a.m.  to  1.30  p.m.,  and  5  to  6.30  p. 
m. ;  to  carry  children  between  5  and  12  years  of 
age  for  3  cents,  or  sell  ten  children's  tickets  for  25  cents  ; 
also  to  allow  its  tracks  to  be  used  by  radial  railways  en- 
tering the  city  on  terms  to  be  agreed  upon.  In  lieu  of 
these  conditions  the  company  asked  that  the  franchise 
be  extended  to  1928,  the  mileage  abolished,  and  the  per- 
centage be  rearranged  as  follows  :  Receipts  up  to 
$200,000,  5  per  cent.;  receipts  over  $200,000,  8  per 
cent.  Mr.  Martin  also  submitted  an  alternative  propo- 
sition to  abolish  mileages  and  percentages,  and  after 
paying  expenses,  etc.,  to  equally  divide  the  surplus  be- 
tween the  city  and  the  company  until  each  receive  $10,- 
000  a  year,  then  the  city  to  receive  the  percentages 
under  the  by-law,  the  franchise  to  be  extended  to  1928, 
and  radial  railways  to  be  allow-ed  to  use  the  company's 
tracks  on  the  terms  to  be  agreed  to. 

The  Finance  Committee  submitted  several  questions 
to  the  company,  which  were  answered  in  the  following' 
words  :  "  The  actual  cost  of  the  Hamilton  Street  Rail- 
way is  represented  bj'  the  capital  paid  up  in  cash,  $204,- 
704.40,  and  the  bonds  issued  in  1894,  $500,000  ;  total, 
$704,704.40.  The  company's  charter  does  not  permit 
it  to  sell  the  railway,  nor  can  the  company  control  the 
shares  of  the  shareholders,  or  bind  the  bondholders  to 
agree  to  a  sale,  neither  has  the  city  power  to  purchase 
the  railway.  Very  special  legislation  would,  therefore, 
be  required  to  enable  such  a  purchase  to  be  made,  and 
it  would  take  almost  two  years  to  obtain  such  legislation 
and  pass  the  necessary  by-laws.  If  the  city  decides  to 
purchase  the  railway,  and  will  now  make  a  definite  offer 
which  the  company  can  recommend  to  its  shareholders, 
with  a  view  to  obtaining  their  assent  to  applying'  for  the 
necessary  legislation,  the  company  will  take  that  step, 
provided  the  interests  of  the  company  are  properly  safe- 
guarded in  the  meantime  by  the  franchise  being  extended 
till  1928  substantially  upon  the  terms  of  the  draft  by-law 
now  submitted  (or  the  alternative  offer),  it  being  further 
provided  that  the  city  shall  have  the  option  to  purchase 
out  the  company  at  the  agreed  price  within,  say,  two 
years,  should  the  requisite  legislation  and  authority  have 
been  obtained  in  the  meantime." 

Some  of  the  members  of  the  Council  are  in  favor  of 
the  city  acquiring  the  railway,  but  there  is  a  great  differ- 
ence of  opinion  as  to  the  wisdom  of  municipal  owner- 
ship, and  the  matter  has  been  laid  over  for  further  con- 
sideration. 


The  Canadian  General  Electric  Co.  have  closed  a  contract 
with  the  owners  of  the  War  Eagle  mine,  Rossland,  B.  C,  for  the 
electrical  apparatus  for  operating  a  compressor  plant  and 
elevator. 

A  survey  is  being  made  for  a  short  line  of  railway  from  Flower 
Station,  Ont.,  to  the  mines  of  the  Hamilton  Smelting  Company, 
Andrew  Bell,  C.E.,  of  .Almonte,  having  charge  of  the  work.  It 
may  be  an  electric  road. 

The  Halifax  Tramway  Company  have  recently  finished  the  in- 
stallation of  a  second  5000  light  monocyclic  alternator,  which  they 
are  installing  for  their  electric  lighting  service.  This  makes  a 
total  of  16,000  lights  capacity  in  monocyclic  apparatus  installed 
by  the  Canadian  General  Electric  Company  in  Halifax. 


SPARKS. 

The  X'aiikleek  Hill  l*Ileclric  Conipan\',  Liniilcit,  has  been  incor- 
poraleil,  with  a  c.ipilal  of  $15,000. 

The  .Metropolitan  Railway  have  placed  an  order  with  the  Cana- 
dian General  Electric  Company  for  three  additional  G.E.  1,000 
equipnienls. 

The  Canadian  General  Electric  Company  are  installing  a  110 
kilowatt  direct  current  r;iilway  generitor  for  the  Longue  Pointe 
-Asylum,  (Quebec. 

Krancis  Lapointe,  of  .Montreal,  is  promoting  a  scheme  to  build 
a  bridge  over  the  Lachine  c.inal,  to  be  operated  by  two  electric 
motors  of  50  horse  power  each. 

The  corporation  of  Port  .Arthur,  Ont.,  have  purchased  .'i  motor 
car  complete  with  G.  E.  1000  motors  from  the  Canadian  General 
Electric  Coinpany. 

The  annual  meeting  of  the  shareholders  of  the  City  of  Herining- 
ham  Tramways  was  held  last  month,  at  which  a  dividend  of  5  per 
cent,  was  dec'ared  and  ;{J33,ooo  carried  to  the  reserve.  Mr.  Jas. 
Ross,  of  Montreal,  presided. 

The  Manitoba  Gas  &  Electric  Company  have  ordered  from  the 
Canadian  General  Electric  Company  all  the  apparatus  required 
for  their  new  plant,  including  a  t)ooo  light  '.lirect  connected  single 
phase  alternator,  and  a  125  light  Brush  arc  machine. 

The  Hamilton  Radial  Electric  Railway  Company  have  elected 
directors  for  ihe  ensuing  year  as  follows:  .A.  Turner,  President  ; 
W.  A.  Wood,  \'ice-President  ;  John  Moodie,  Treasurer  ;  Stuart 
Malloch,  Secretary  ;  James  Dickson,  .Adam  Zimmerman. 

.At  a  recent  meeting  of  the  Bo.ird  of  Canadian  l^nderwriters, 
the  best  method  of  securing  proper  insulation  of  electric  wires 
was  discussed  and  various  suggestions  made.  In  Western  On- 
tario there  is  an  inspection,  but  in  Eastern  Ontario  and  Quebec 
there  is  none.  A  committee  was  appointed  to  report  at  the  June 
meeting. 

Mr.  J.  R.  Scott,  of  Napanee,  has  placed  the  order  for  electrical 
•apparatus  for  his  transmission  plant  with  the  Canadian  General 
Electric  Company.  The  generator  will  have  a  capacity  of  100 
kilowatts  and  will  be  of  the  revolving  field  type,  with  stationary 
armature,  wound  for  4000  volts,  three  phase.  The  dist.'ince  from 
Ihe  generating  station  to  Napanee  is  8  miles. 

It  is  announced  that  the  Chinese  goverament  h.is  decided  to 
construct  an  electric  tramway  to  Fekin,  the  conlr*ict  being  given 
to  the  Japanese  branch  of  Ihe  German  firm,  Siemens  &  ll.alske. 
An  engineer  will  be  despatched  by  Siemens  &  Halske,  of  the 
Tokio  branch,  to  super\ise  the  work.  The  electric  lramwa\'  will 
run  from  the  terminus  of  the  government  railway  to  Ihe  wall  of 
Pekin. 

The  city  engineer  of  Toronto  has  been  negotiating  with  a  com- 
pany of  Butf-'ilo  capitalists  for  the  transinission  of  power  to  To- 
ronto. The  company  offer  to  supply  electric  energy  at  $40  per 
horse  power  per  year  if  the  city  guarantees  that  it  will  use  10,000 
horse  power.  The  company  purposes  to  operate  from  a  point  30 
miles  nearer  Toronto  than  the  Falls.  Tne  city  could  scarcely 
guarantee  to  take  that  amount  of  power. 

Mr.  Elisha  Moore,  of  Meductic,  York  county,  N.B.,  h.is  invented 
an  alternating  switch  for  street  railways,  which  can  be  operated 
from  the  car  by  snnply  pressing  a  button.  The  device  obviates 
the  necessity  of  slopping  the  car  and  does  away  with  switchmen, 
which  means  a  great  saving  to  railway  companies.  Mr.  Moore 
has  had  his  device  patented  both  in  Canada  and  the  United 
Slates,  and  will  ask  for  European  patents. 

The  shareholders  of  the  Hamilton,  Grimsby  and  Beamsville 
railway  held  their  quarterly  meeting  recently.  The  quarterly 
financial  slateinent,  as  presented  bv  Superintendent  Nelles, 
showed  an  increase  of  10  per  cent,  in  gross  earnings  over  those 
of  the  corresponding  period  of  last  year.  The  directors  were 
empowered  to  issue  debentures  to  pay  offthe  floating  debt  of  $20,- 
000.  The  present  debenture  debt  of  the  road  is  $85,000,  payable 
in  thirty  years. 

.A  special  general  meeting  of  the  shareholders  of  the  Quebec, 
Montmorency  and  Charlevoix  Railway  Company  will  beheld  in  Que- 
bec on  May  14th,  when  the  following  mailers  will  be  considered: 
The  acquisition  of  the  franchise  and  property  of  the  Quebec  Dis- 
trict Railway  Company  ;  the  conversion  of  the  existing  line  of  the 
company  between  Quebec  and  Cape  Tourmente  into  a  line  oper- 
ated either  in  whole  or  in  part  by  electricity  ;  the  construction  of 
a  branch  line  from  Quebec  to  the  west  side  of  the  Falls  of  Mont- 
morency, operated  by  electricity. 

The  appeals  of  the  Montreal  Street  Railway  Company  from  the 
judgments  of  the  Superior  Court,  awarding  Mr.  Jacquemin  $300 
for  injuries  resulting  froin  being  struck  by  a  street  car  while 
crossing  Craig  street,  in  December,  1895,  and  Miss  Chartier 
damages  for  injuries  resulting  from  a  similar  accident  on  Notre 
Dame  street,  were  last  week  dismissed  by  the  Court  of  Appeal,  the 
decision  in  each  case  being  based  upon  Ihe  violation  by  Ihe  Street 
Railway  Company's  employees  of  the  city  by-law  ordering  that 
the  speed  of  the  cars  must  never  exceed  eight  miles  per  hour,  and 
that  at  all  street  crossings  cars  must  be  slowed  up  to  the  pace  of 
a  horse  walking.  The  court  held  that  as  long  as  this  by-law  re- 
mained in  force  it  would  have  to  be  observed,  and  the  company 
will  have  to  be  held  responsible  for  all  damages  and  accidents  re- 
sulting from  its  violation. 
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INSPECTION  OF  THE  CATARACT  POWER        structed  about  furty  years  ago  for  the  purposes  of  navi- 
COMPANY'S  WORKS.  gation,  connecting^   Lake  Ontario  with    Lake   Erie,    and 

Much  interest  has  been  taken  in  the  scheme  of  the  being  about  twenty-seven  miles  in  length.  In  less  than 
Cataract  Power  Company  to  transinit  electric  energy  twenty  years  afterwards  it  was  found  to  be  too  narrow 
from  St.  Catharines  to  Hamilton,  owing  to  the  fact  that  for  the  large  vessels  then  sailing  the  lakes,  and  a  new 
it  is  the  first  attempt  in  Canada  to  transmit  current  a 
distance  of  35  miles.  Such  an  undertaking  naturally 
embodies  many  interesting  engineering  features,  and 
difficulties  must  be  overcome  which  had  not  heretofore 
been  met  with.  The  promoters  of  the  above  company 
are  Hon.  J.  M.  Gibson,  James  Dixon,  John  Moodie,  J. 
W.  Sutherland,  John  Patterson  and  E.  B.  Patterson,  all 
of  Hamilton,  the  latter  being  the  originator  of  the  project. 
It  is  to  these  gentlemen  that  credit  is  due  for  the  enter- 
prise and  courage  shown  in  financing  the  undertaking. 
With  the  object  of  witnessing  the  progress  that  had 
been   made  a  representative    of  the   Electrical    News 
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Diagram  showing  Source  of  Sipplv  and  Proposed  Canal — 
Cataract  Power  Company's  Works. 

recently  visited  the  works,  now  in  course  of  construc- 
tion, and  found  that  within  one  month  the  entire  project 
will  probably  be  completed. 

To  give  an  understanding  of  the  scheme,  it  should  be 
said  that  the  company  propose  to  obtain  the  water  sup- 
ply from  the  old  Welland  canal  at  .Allanburg,  and  carry 
it  by  means  of  an  artificial  channel  four  and  one-halt 
miles  in  length  to  the  brow  of  the  mountain  overlook- 
ing Twelve-Mile  Creek,  just  east  of  DeCew  Falls,  and 
about  two  miles  from  St.  Catharines.  From  the  escarp- 
ment of  the  hill  the  water  will  be  led  down  the  face  of 
the  cliff  by  a  huge  steel  pipe,  the  fall  being  275  feet. 
\\.  the  foot  of  the  hill  will  be  located  the  power  house, 
where  the  current  will  be  generated  and  transmitted  to 
the  transformer  station  at  Hamilton  for  distribution  for 
lighting  and  power  purposes. 

Returning  to  the  source  of  supply,  it  is  scarcely 
necessary  to  explain  that  the  Welland  canal    was  con- 


FiG.  1. — Cataract  Power  Company — Hkad  Gates. 

canal  was  built  for  the  gi  eater  portion  of  the  distance, 
joining  the  old  canal  near  the  village  of  .-Xllanburg.  ft 
is  almost  at  this  junction  that  the  canal  is  tapped  to  per- 
mit of  the  water  being  utilized  for  the  generation  of 
electricity,  which  in  turn  provides  the  motive  power  for 
industries  in  a  city  nearly  forty  miles  distant.  It  will 
be  seen  that  a  constant  supply  ot  water  is  assured. 

.'\t  the  intake  we  find  constructed  the  necessary  head 
gates,  of  which  there  are  two.  These  are  shown  in 
Fig.  I.  From  the  head  gates  the  water  is  conducted 
through  an  artificial  channel  or  canal,  as  before  stated, 
the  first  section  of  this  work  being  also  shown  in  Fig. 
I.  Work  on  this  canal  was  commenced  in  November 
last,  but  had  to  be  suspended  during  the  winter  months, 
as  it  was  found  impossible  to  make  the  banks  water- 
tight owing  to  the  frost.  Proceeding  along  the  canal, 
we  find  some  200  men,  with  teams,  engaged  in  construc- 


FiG.  2. — .AgiEDicT  over  Beaver  Dam  Creek. 

tion,  filling  in  and  excavating.  Incidentally,  it  might 
be  mentioned  that  the  work  has  proved  a  boon  to 
the  farmers  in  the  vicinity,  who,  besides  selling  at 
a  good  price  the  land  necessary  for  right  of  way,  are 
reaping  additional  benefit  in  the  way  of  employment. 
The  building  of  the  canal  necessitated  the  removal  of 
immense  quantities    of   earth,    the  required    excavating 
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being  about  equal  to  tlio    fillinj;    in.       The    heaviest   cut  llicn  S  It.  u  in.,  S  It.,    and    7  li.  (>  in.    to    ciul.      It    was 

was  about  iS  feet.      For  a  distance    of   two  miles  from  rolled  and  put  together  by    the    Hamilton  Bridge  Com- 

the    intake    the    canal    is    now    practically    completed.  pany,  and  is  a  creditable  piece  of  work. 

Coming  to  the  Beaver  Dam  creek  at  Miller's  farm,  about  The  power  house  is  located  on  the  south   bank  of  the 

two  miles  from  Allanburg,  we  observe  a  large  aqueduct  Twelve-Mile  creek,  into  which  the  water   will  discharge 

nearing   completion    for    the    purpose    of  carrying   the  direct,  the  points  of  discharge  being    shown    in   l""ig.  3. 

water  across  the  creek  (see  Fig  2).      This    is   a   wooden  Workmen  are  still  engaged    on    construction,    although 

the    exterior    presents   a    completed 
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Fig.  3. — Cataract  Power  Company — Power  Hoise  anii  I'ipe  I,ine 

flume,  600  feet  in  length,  450  feet  in  the  clear,  inside 
diameter  8x8  feet,  and  supported  by  a  steel  truss.  The 
top  of  the  flume  is  two  feet  below  the  level  of  the  canal, 
thus  ensuring  a  constant  pressure. 

From  this  flume  to  the  brow  of  the  mountain  there  is 
considerable  work  yet  to  be    completed,   and   numerous 


appearance.  It  is  175x40  feet,  the 
walls  30  feet  in  height,  the  frame- 
work being  of  steel  filled  in  with 
brick.  The  roof  is  covered  with  lap 
seam  metal.  The  floor  is  of  con- 
crete three  inches  thick,  but  where 
the  generators  and  turbines  will  be 
located  it  will  be  laid  to  a  depth  of 
12  feet.  It  is  intended  to  finish  the 
interior  of  the  power  house  in  white. 
N'o  machinery  has  as  yet  been  in- 
stalled except  a  large  travelling 
crane  capable  of  carrying  up  to  20 
tons.  The  generators,  of  which 
there  will  be  four,  will  be  located  on 
the  north  side,  as  well  as  two  ex- 
citers. The  dynamos  will,  it  is  said, 
weigh  67  tons  each.  All  the  electrical 
apparatus,  including  dynamos,  trans- 
formers, etc.,  is  now  nearing  com- 
pletion at  the  works  of  the  Royal  Electric  Company, 
Montreal. 

The  water  wheels  have  been  manufactured  by  the 
the  Stilwell-Bierce  and  Smith-\'aile  Company,  of  Dayton, 
Ohio,  and  will  be  placed  in  position  at  once.  They  are 
necessarily  of  special  design,  with  steel  fly  wheels 
weighing  7'j  tons  each,   the    total    weight    of  case  and 

The  current  will  be  generated 
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small  bridges  are  in    course  of  construction.      It    is   the 

intention  to  have    three    large    storage    basins,    one    of      turbine   being  30  tons. 

which  is  completed.      These  will  contain  sufficient  water      at    the   power  house  at    22,500   volts,   and  transmitted 

for  two  days'    operation,    and    will    remove    the  danger      to     the     transformer    station  'at     Hamilton,     where    it 

from     frazil,     or     small     particles    of    ice 

getting  into  the  water  wheels.      There  will 

also  be  built,  at  the  brow  of  the  mountain, 

a  concrete  wall  600  feet  in   length  and  15 

feet  high. 

At  this  point  we  reach  the  most  inter- 
esting portion  ot  the  work.  After  cutting 
away  the  bush  for  several  hundred  feet 
in  width,  a  cutting  38  feet  deep  and  14 
feet  wide  was  made  in  the  rock  at 
the  top  of  the  bank,  in  which  will  be 
placed  the  pipe  line.  This  is  shown  in 
Fig.  3,  but  the  correct  impression  can 
only  be  gained  by  remembering  that  the 
distance  from  the  top  of  the  mountain  to 
the  base  of  the  power  house  is  goo  feet^ 
and  the  fall  in  that  distance  about  275 
feet.  This  gives  a  head  nearly  double 
that  of  Niagara  Falls,  and  a  pressure  of 
135  pounds  to  the  square  inch. 

The  construction  ot  the  pipe  line  is  very 
interesting.   The  heel  isabout  two-thirds  of  thewaydown,      will    be   reduced  by  step-down    transformers    to    2,500 
and  is  shown  in  Fig.  4.      Only  a  portion  of  the  pipe  is  yet      volts. 

in  position,  but  it  is  all  on  the  ground  ready  to  be  placed.  The  pole  line  has   been  completed  for  a    distance    of 

The  foundation  for  the  pipe  line  is  made  of  stone,  with  about  25  miles.  Cedar  poles  35  feet  long  are  being 
a  pier  and  drain  every  12  feet.  At  the  commencement  used,  with  heavy  cross  arm,  and  Locust  wood  pins, 
the  pipe  is  three-eighths  of  an  inch  in  thickness,  gradually  boiled  in  linseed  oil  to  increase  their  lasting  and  insulat- 
increasing  to  one  inch.  It  is  a  circular  steel  tube,  900  ing  qualities.  There  is  a  neat  angle  iron  brace  on  the 
feet    in   length,  the  first  section  being  9  feet  in  diameter,       poles,  making  a  remarkably  solid  job.      The  insulators. 


Fig.  4. — Cataract  Power  Co.mpanv — Pipe  Line,  showing  Heel. 
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which  are  porcelain,  are  tested  at  an  enormous  pressure 
before  being  placed  on  the  line.  The  line  consists  of 
4  separate  strands  of  No.  4  B.  &  G.  g^uage  copper  wire. 
The  poles  are  placed  go  feet  apart,  thus  necessitating  the 
use  of  about  2,000. 

The  transformer  station  at  Hamilton  is  also  nearing 
completion.  It  is  50  x  100  feet,  and  ot  similar  construc- 
tion to  the  power  house. 

The  completed  work  will  cost  in  the  neighborhood  of 
$600,000.  Messrs.  .Angus  McDonald  &  Co.,  of 
Thorold,  Ont.,  are  the  contractors  for  the  canal,  head 
gates,  etc.;  the  Royal  Electric  Co.,  of  Montreal,  will 
supply  the  electric  machinery;  Messrs.  Lowe  &  Farrell, 
of  Hamilton,  the  pole  line,  with  Mr.  Woodman  in  charge 
of  construction.  Mr.  H.  R.  Leyden,  late  of  the  Royal 
Electric  Co.,  is  general  manager  of  the  company  ;  Mr. 
Wm.  Kennedy,  of  Montreal,  hydraulic  engineer  ;  Mr. 
T.  E.  Hillman,  engineer  in  charge  ;  and  Mr.  C.  W. 
Moody,  superintendent  of  construction  of  pipe  line  and 
power  house. 

The  company  expect  to  transmit  power  regularly  to 
Hamilton  before  the  close  of  July.  In  a  later  issue  we 
expect  to  give  a  more  detailed  description  of  this  inter- 
esting engineering  work. 


MR.  F.  C.  ARMSTRONG. 

Mr.  F.  C.  Armstrong,  general  agent  of  the  Canadian 
General  Electric  Co.,  has  resigned  from  the  staff  of  that 
company,  having  accepted  an  appointment  to  fill  a 
similar  position  in  connection  with  the  electrical  depart- 
ment of  Dick,  Kerr  &  Co.,  Limited,  the  well-known  en- 
gineering and  contracting  firm  of  London,  England. 

Mr.  Armstrong,  who  is  well  known  in  his  official 
capacity  to  the  electrical  fraternity  throughout  the  Do- 
minion, is  a  Canadian  by  birth,  and  was  educated  under 

Dr.  Tassie  at  Peterboro', 
Ont.,  and  at  Toronto  Uni- 
versity. 

He  engaged  in  electrical 
work  after  leaving  the  L'ni- 
versity  in  i88g,  and  spent 
three  jears  in  those  pioneer 
days  of  the  industry  in 
construction  and  engineer- 
ing work. 

Since  1892  he  has  been 
identified  with  the  Canadian 
General  Electric  Co.,  and 
in  the  important  position 
which  he  has  filled  has  obtained  a  wide  experience  in 
electrical  engineering  and  business  matters,  which  should 
be  of  the  greatest  service  to  him  in  his  new  and  more 
extended  field. 

Mr.  -Armstrong's  departure  will  be  felt  as  a  loss  by  the 
members  of  the  Canadian  Electrical  .Association,  to  the 
success  of  which  he  has  largely  contributed  by  the 
preparation  of  serviceable  papers,  and  as  a  member  of 
the  Executive  Committee. 


Mr.  F.  C  Arms!  RoNi.i. 


TO  READERS. 
This  number  of  the  ELECTRICAL  NEWS  contains  the  an- 
nouncements of  a  large  number  of  the  leading  manufacturers  of 
electrical  and  steam  engineering  apparatus  and  supplies.  Our  readers 
are  asked  to  peruse  carefully  the  advertising  pages,  and  when  in  need 
of  goods  of  the  character  mentioned,  to  communicate  with  advertisers, 
mentioning  their  advertisements  in  this  journal.  This  will  be  appre- 
ciated both  by  advertisers  and  the  publisher. 


THE  MOOTED  WIRELESS  TELEGRAPHS. 

By  D.  H.  Kekcev,  M.I.E.E.,  AM  Can.Soc.C.E. 

A  STiPV  of  the  published  accounts  of  investigrations  made  in  the 
field  of  wireless  teleg;raphy  perhaps  reasonably  leads  one  to  the 
conclusion  that  the  different  systems  are  after  all  identiial  in  prin- 
ciple and  dependent  for  their  operation  upon  the  effects  purely 
and  solely  of  electro-magnetic  induction.  Once  this  conclusion  is 
arrived  at,  one  might  well  pause  to  question  the  reasonableness 
of  great  expectations  from  such  means  of  communicating  actuat- 
ing influences  between  points  more  or  less  widely  separated. 

It  will  perhaps  serve  a  useful  purpose  to  go  over  the  ground 
from  the  writers  point  of  view,  because,  if  it  be  not  altogether  in- 
correct, it  may  occasion  some  fresh  arguments,  and  thus  help  to 
put  the  subject  on  a  yet  broader  basis  for  treatment. 

CURRENT  INDICTION,   PIRE  AND  SIMPLE. 

To  Start  from  the  beginning  :  Faraday's  researches  produced 
the  induction  coil,  that  in  its  more  efficient  form  takes  the  shape 
of  our  modern  transformer.  The  primary  and  secondary  coils 
are  wound  on  a  common  core,  or,  in  the  absence  of  a  core,  are  in 
such  juxtaposition  that  the  lines  of  force  begotten  by  one  coil 
pass  through  and  embrace  the  other.  The  effect  of  a  pulsation 
of  E.M.F.  through  either  is  the  momentary  creation  of  a  magnetic 
field,  which  in  its  rise  and  subsidence  produces  in  the  other  coil 
preciselj'  the  same  effect  as  would  the  momentary  insertion  into 
and  withdrawal  from  it  of  a  permanent  magnet  of  the  same  power. 
That  being  so,  it  follows  that  if  the  coils  are  axially  separated  a 
given  distance — thus  permitting  some  of  the  lines  of  force  created 
by  the  primary  to  complete  their  circuit  short  of  the  secondary — 
there  is  producible  in  the  latter  the  effect  of  the  introduction  and 
withdrawal  of  a  magnet  of  such  reduced  strength  as  is  represented 
by  the  rest  of  the  lines  of  force  that  are  projected  through  and 
embrace  it. 

It  seems  this  transmitted  influence  is  subject  to  the  same  law 
as  that  governing  the  transmission  of  light,  the  intensity  being 
inversely  as  the  square  of  the  distance  from  the  source,  so  that, 
if  at  a  given  distance  a  certain  effect  is  produced,  it  calls  for  four 
times  the  power  at  the  source  to  produce  the  same  effect  at  twice 
the  distance,  and  sixteen  limes  the  power  at  the  source  to  produce 
the  same  effect  at  four  times  the  distance,  and  so  on.  It  is  then 
readily  conceivable  that  to  produce  a  measurable  eflfect  at  a  very 
considerable  distance,  the  energy  required  to  be  applied  to  the 
primary  must  be  enormous.  Then,  too,  the  greater  distance  we 
put  between  the  coils  the  more  nearly  equi-distant  they  become, 
comparatively,  between  all  their  parts;  and  in  the  absence  of  an 
actual  core  conducting  the  lines  of  force,  some  of  these  laller 
will  pass  outside  the  distant  coil  and  neutralize  a  corresponding 
number  passing  within. 

Obviously  the  simplest  way  to  meet  this  condition  is  10  enlarge 
the  diameter  of  the  coils,  so  as  to  preserve  a  distinctive  difference 
between  the  distances  at  which  the  respective  sides  of  the  two 
coils  stand  in  relation  to  each  other.  Equally  obvious,  however, 
this  expedient  has  but  narrow  Imiitations. 

.An  experiment  in  this  direction,  perhaps  on  the  largest  scale 
ever  attempted,  is  given  an  account  of  by  Mr.  C.  A.  Stevenson 
in  The  Electrician,  London,  .August  3,  1894,  Vol.  XXXIII,  P.  388. 
It  was  proposed  to  establish  communication  between  Xortli  Unst 
light-house,  off  the  coast  of  Scotland,  and  the  mainland — a  dis- 
tance across  the  water  of  one-half  mile — and  apparatus  was 
got  up  to  demonstrate  what  was  required.  Two  huge  coils 
"  of  nine  turns  of  No.  8  iron  wire  in  each  coil,  the  coils  being  200 
yards  in  diameter,  "  and  presenting  1  resistance  of  24  ohms,  were 
Laid  down  somewhere  between  Glasgow  and  Edinburgh  at  a  dis- 
tance apart  of  850  yards.  The  applied  current  varied  from  one- 
halt  to  one  ampere,  and  signals  (received  in  a  telephone)  were 
transmitted  satisfactorily,  the  effect  being  of  course  better  as  the 
strength  of  the  current  was  Increased. 

In  experiments  such  as  these,  the  practice  has  been  to  applj-  a 
rapidly  alternating  current  to  the  primary  coil,  which  produces  In 
the  distant  secondary  coil  currents  of  sufficient  strength  to  cause 
in  a  telephone  included  in  its  circuit  a  humming  sound  that  can, 
by  means  of  a  key  at  the  sending  end,  be  set  up  and  stopped  at 
will,  thus  affording  the  elements  of  the  Morse  code,  whereby  the 
telegraphing  is  accomplished. 

The  unwieldiness  of  such  apparatus  as  this,  as  well  as  the 
limitations  of  its  application,  made  it  manifest  that  something 
further  must  be  accomplished  before  wireless  telegraphy  could  be 
regarded  as  on  the  way  to  practical  achievement. 

HERTZ    WAVES. 

Was  there  anything  left  unconsidered  iii  working  the  ide.a  up 
to  the  stage  arrived  at  in  the  foregoing  ? 

We  can  best  look  into  this  question  by  returning  to  a  considera- 
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tion  of  first  principles.  Let  us  first  consider  one  of  the  coiN  — 
simply  a  wire  wound  in  many  convolutions.  In  early  text-books 
it  was  called  a  MiLTirLlER — a  multiplier  of  the  effect  that  was 
referable  to  the  employment  of  a  single  convolution.  Let  us  take 
then  a  single  convolution.  If  through  this  single  lurn  of  wire  we 
pass  a  current  of  10  amperes,  we  have  10  ampere  turns  ;  and 
since  M.M.F.  is  proportional  to  ampere  turns,  we  will  by  this 
single  convolution  be  enabled  to  produce  an  elect ro-magnelic 
effect  equal  to  that  of  a  coil  of  20  turns,  to  which  we  apply  a 
current  of  hair  an  ampere?  Grant  this.  Then  the  single  convo- 
lution is  an  important  basis  to  start  out  from.  In  f-«ct,  one  at 
once  rises  to  the  conception  of  a  current  so  powerful  that  in  pass- 
ing through  a  single  convolution  would  produce  a  magnetic  field 
so    intense  as    to    project   lines   of  force  for  unlimited  distances. 

But  why  stop  at  a  convolution  ?  If  a  single  complete  turn  can 
do  so  much,  it  stands  to  reason  a  part  of  a  turn — or  say  one  side 
of  the  square,  if  the  core  space  is  quadrangular — will  be  propor- 
tionately effective. 

Seeing  then  that  a  magnetic  field  is  obtainable  by  the  passing 
of  a  current  along  a  straight  wire,  might  we  not  go  further,  dis- 
pense with  the  wire  altogether,  and  by  causing  the  current  to  pass 
along  an  imaginary  path,  as  across  an  air-gap,  obtain  likewise 
on  all  sides  of  this  path  that  self-same  magnetic  field  ?  It  seems 
rational  to  suppose  so.  And  if  this  whole  line  of  reasoning  is 
rational,  might  it  not  be  admissable  to  assume  that  this  was  the 
road  that  led  to  the  evolution  of  the  Hertz  Oscillator  (see  note  1) 
which  to  all  interests  and  purposes  fulfills  this  function  of  passing 
the  current  along  an  imaginary  path  (between  the  knobs  of  the 
spark  gap  of  the  machine)  and  projecting  the  magnetic  lines  of 
force  in  the  way  suggested.  If  this  is  correct,  then  one  might 
readily  believe  that  the  alleged  Hertz  waves,  about  which  so  much 
has  been  heard  lately  in  connection  with  the  wireless  telegraph 
experiments,  are  not  Hertz  waves  at  all.  These  latter  are  de- 
clared to  be  something  distinctively  peculiar  and  directly  emanat- 
ing solely  from  the  spark  gap  of  the  apparatus.  They  may  be  a 
characteristic  of  the  spark  itself,  belonging  to  another  sphere  of 
research.  The  great  difference  is  that  the  effects  we  are  dealing 
with  here  are  apparently  not  confined  to  the  spark  gap,  but  are 
simply  incidental  to  the  passage  of  the  current  across  the  gap  and 
common  to  all  parts  of  the  circuit. 

If  these  effects  have  been  mistaken  for  those  attributable  to 
Hertz  waves  proper,  the  chances  are  that,  the  distinction  being 
suggested,  the  methods  of  attempting  to  utilize  them  will  undergo 
some  modification. 

MARCONI'S   ADAPTATION. 

The  most  frequently  mentioned  personality  in  connection  with 
the  wireless  telegraph  of  late  is  the  clever  student  Marconi,  who, 
with  the  co-operation  of  Mr.  Preece,  is  exploiting  and  experiment- 
ing on  an  elaborate  scale  in  England  with  an  apparatus  of  his  own 
thai  he  is  understood  to  describe  as  a  refinement  of  what  has 
heretofore  been  employed  by  others  in  the  field.  Hertz  waves — 
influences  directly  projected  from  the  spark  gap — are  the  suppo- 
sitions (or  actual?)  basis  of  his  transmission.  The  receiver,  a 
unique  and  original  combination  of  ordinary  Morse  instruments, 
with  a  device  that  turns  to  account  some  peculiarities  of  metallic 
particles,  and  descriptively  called  a  "coherer  "  (name  due  to  Dr. 
Lodge,  though  he  says  he  gave  it  to  a  different  contrivance  ;  see 
note  2),  that  is  responsive  to  the  feeblest  magnetic  influence. 
For  description  of  this  apparatus  see  references  given  in  note  3. 
It  is  with  his  receiver  maybe  that  Marconi's  name  will  pass  down 
to  our  distant  posterity.  He  has  been  able,  it  appears,  to 
telegraph  over  distances  ranging  from  9  to  20  miles  with 
this  machinery.  Most  all  accounts,  however,  mark  the  perform- 
ance as  rather  unreliable,  still  there  is  no  gainsaying  the  wonder- 
fulness  of  the  achievement.  The  oddest  ihing  of  it  all  is,  that 
despite  the  view  that  is  understood  to  obtain  with  him  as  regards 
the  nature  of  Hertz  waves,  the  latest  accounts  represent  that  the 
greater  distances  are  spanned  and  stronger  effects  produced  by 
the  employment  of  kites  or  balloons  carrying  terminal  plates  lead- 
ing to  the  respeclive  instruments. 

Now,  if  the  transmitted  influences  are  projected  direct  from  the 
spark  gap,  what  on  earth  can  the  elevated  terminal  extension 
effect  ?  The  recourse  thus  had  seems  to  support  the  view  herein- 
before advanced.  For  if,  during  the  passage  of  the  spark  across 
the  gap,  a  given  M.M.F.  is  produced,  it  must  be  that  all  parts  of 
the  circuit  contribute  to  this  production.  The  terminal  plate,  at 
the  transmitting  station,  and  its  connecting  wire  take  a  part  of  the 


charge  as  well  as  any  oilier  pan  ot  the  conlnvance.  Then  the 
wire  being  for  most  part  high  above  ground  and  nearly  perpen- 
dicular to  it,  affords  very  little  inductive  cap.'icity,  and  there  is 
possibly  no  retardation  at  .'ill  in  it  ;  so  that  while  the  spark  is  pass- 
ing between  the  knobs  of  the  machine  the  terminal  plate  dis- 
charges, and  this  connecting  wire  for  the  instant  has  a  flow  of 
current  down  its  length  just  as  if  it  were  part  of  an  actual  circuit, 
and  its  electro  magnetic  effects  are  probably  more  widespread 
than  those  due  to  the  operation  of  other  parts  of  the  outfit. 

If  this  is  the  explanation  of  the  improved  results  it  opens  up  a 
wide  prospect  for  the  simplification  and  permanency  of  the  sig- 
nalling plant. 

I'OSSIBILITIKS    AllKAl). 

Something  remark.ihle  has  already  been  acconiplished  by  those 
who  have  labored  to  bring  about  the  results  we  have  now  in  hand. 
But  having  grown  accustomed  to  the  marvellousness  of  it  all,  one 
can  read  with  patience  the  arguments  lately  advanced  as  to  the 
utter  impracticability  of  adopting  the  system  at  its  present  stage 
for  any  actual  service.  The  expedient  of  employing  kites  and 
balloons  to  help  the  matter  out  is  regarded  as  the  worst  feature  of 
the  whole.  It  seems  to  be  overlooked  that  in  practice  these  would 
be  replaced  by  some  high  towers  and  a  hill  or  two  ,il  moderate 
range.  However,  if  what  is  advanced  in  the  foregoing  has  any 
scientific  foundation,  the  necessity  tor  extraordinarily  high  acrid 
exposures  does  not  really  exist. 

An  important  circumstance  seems  to  warrant  this  latter  con- 
clusion, as  one  can  readily  conceive,  in  view  of  it,  that  it  is  the 
wire  itself  more  than  its  kite  suspension  that  is  efficacious.  Let  it 
be  stated  that,  in  offering  the  suggestion  contained  in  the  forego- 
ing as  to  the  part  played  by  the  kite-supporled  terminal  plale  and 
wire,  it  is  reasoned  that  the  volimie  of  current  passing  down  that 
single  wire  at  the  instant  of  discharge  cannot  easily  be  compared 
with  the  current  that  coursed  through  the  big  coil  in  the  experi- 
ment described  in  the  earlier  part  of  this  paper.  Whence,  then, 
its  assumed  widespread  effects  ?  Might  they  not  be  due  to  the 
suddenness  with  which  the  impulse  moves?  We  have,  on  the  one 
hand,  a  coil  self-inductive  and  sluggish,  as  compared  on  the  other 
hand  with  a  single  wire  free  from  retardation.  The  lightning 
speed  of  the  discharge  may  do  more  execution  ;ilong  that  single 
wire  than  many  times  the  same  volume  of  current  in  the  hampered 
convolutions  of  the  coil. 

If  this  reasoning  is  sound,  the  line  upon  which  further  advance- 
ment is  to  be  made  is  clearly  indicated. 

Indeed,  the  influence  exerted  by  a  single  wire  circuit  at  a  dis- 
tance, even  if  in  rather  a  bad  way  as  regards  retardation,  has 
been  well  demonstrated  in  actual  practice.  The  instance  is  found 
recorded  in  The  Electrician,  London  (i2lh  .April,  1895;  vol. 
XXX IW,  p.  723) ;  "The  cable  connecting  Oban  with  .Auchnacraig 
having  broken  down,  a  gutta  percha  insulated  wire  i  J^  miles  long 
was  run  along  the  ground  from  Morven,  whilst  on  the  Isle  of  Mull 
the  ordinary  overhead  circuit  connecting  Craignure  with  Aros  was 
made  use  of;  the  distance  intervening  between  the  two  parallel 
circuits  was  about  3^  miles.  Using  a  vibrator  as  a  transmitter, 
and  a  telephone  as  a  receiver,  the  usual  telegraphic  traffic  was 
dealt  with  until  the  cable  was  repaired." 

Now,  considering  this  performance  in  the  light  of  the  argument 
already  offered,  we  would  expect  that  if  the  insulated  wire,  instead 
of  forming  a  closed  circuit  with  alternating  currents  (as  is  implied 
by  the  *'  vibrator"),  had  been  provided  with  a  spark  gap  and  as- 
sociated with  the  discharge  apparatus,  it  would  have  been  found 
immensly  effective.  It  is  the  seeming  warrant  we  have  for  such 
expectations  that  should  give  the  single  wire  first  place  in  the 
equipment  of  the  signalling  station  of  the  future. 

There  are  two  or  three  important  points  to  be  borne  in  mind  in 
considering  the  possibilities  of  the  wireless  telegraph  from  the 
standpoint  of  practice.  The  system,  unless  capable  of  a  multipli- 
cation of  *'  lines  "  of  communication,  will  be  useless  for  any  ex- 
tensive application.  To  be  I'eliable  the  apparatus  must  not  be 
over-sensitive;  if  it  can  be  made  adjustable,  and  if  near  proximity 
will  admit  of  wide  range  of  adjustment,  rendering  the  receiver  in- 
sensible to  interferences,  a  rough  adjustment  to  this  end  should  be 
chosen,  even  at  the  cost  of  numerous  relay  plants  or  stations. 
Then,  too,  these  latter  will  have  to  be  automatic. 

This  is  a  heavy  bill  of  requirements,  and  a  lot  of  engineering 
will  have  to  be  performed  ere  it  can  all  be  realized. 


Notes. — i.    The  Electrician,  London,  Vol.  XXXIIL,  p.  153,  contains  descriptions 
by  Dr.  I.odge. 

2.  The  Electrical  Review,  London,  Vol.  X'LII.,  Art.  Physical  Society,  p. 

3.  The  Electrical  World,  New  York,  Vol.  XXXI,  p.  17. 


The  British  American  Corporation  of  Rossland  are  pushing  the 
development  of  their  properties  to  the  fullest  possible  extent. 
The  Jenckes  Machine  Co.  of  Sherbrooke,  through  their  Rossland 
branch,  have  supplied  them  with  special  pumping  apparatus  for 
their  Nickel  Plate  and  Columbia  and  Kootenay  mines. 
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SWITCHBOARD  AT  SCHOOL  OF  PRACTICAL 
SCIENCE,  TORONTO. 

H\  T.  R.  RosEBRixui. 

A  SWITCHBOARD  for  experimental  purposes  or  for 
class  work  must,  above  all  things,  permit  the  greatest 
latitude  in  making  connections,  or,  in  other  words,  pro- 
vide a  high  degree  of  "  flexibility."  In  this  respect  it 
differs  markedly  from  the  switchboard  of  a  power  sta- 
tion, whose  highest  requirement  is  convenience  in  per- 
forming a  certain  definite  service.  This  will  perhaps 
be  made  clearer  by  example.  A  street  railway  generator 
is  required  solely  for  the  pupose  of  supplying  current  to 
certain  busbars,  then  it  is  either  idle  or  appropriately 
connected  by  a  svvitch  directly  to  its  work,  and  any 
more  round-about  connection  would  be  both  unnecessary 
and  very  inconvenient.  On  the  other  hand,  a  dynamo 
in  a  laboratory  has  no  one  duty  ;  to-day  its  magnetiza- 
tion curve  or  one  of  its  characteristic  curves  may  be  re- 
quired, to-morrow  it  may  be    run    as  a  motor  to  obtain 


lighting.  Another  peculiarit)'  of  a  laboratory  switch- 
board is  that  the  total  number  ot  connections  to 
be  provided  for  is  likely  to  be  many  times  as 
great  as  the  number  in  use  at  any  one  time,  so  that 
to  furnish  every  dynamo  with  suitable  switches,  rheo- 
stats and  a  magnetic  cut-out,  would  result  in  an  extremely 
unwieldy  and  expensive  switchboard. 

With  this  introduction,  the  arrangement  of  the 
switchboard  recently  constructed  at  the  School  of  Prac- 
tical Science  may  now  be  described.  The  two  inner 
panels  seen  in  the  illustration  are  of  marble,  2  inches 
thick,  and  60  in.  by  30  in.  The  arrangement  of  each 
of  these  panels  may  be  understood  by  supposing  thirty 
socket-sets,  each  of  which  is  represented  by  Fig.  1,  ar- 
ranged in  three  columns  of  ten  each  ;  there  are  thus  in 
all  the  six  columns,  A,B,C,D,E,F,  numbered  vertically 
downwards  from  i  to  10.  In  the  upright  between  the 
panels  are  also,  similarly  marked  and  numbered,  six 
strips  of  ten  jacks  each,  the  same  as  are  used  in  metallic 


Switchboard  at  School  of  Practical  Science,  Toronto. 


its  mechanical  characteristic  ;  another  day  its  friction 
and  iron  losses  may  be  measured.  Or,  to  put  it  from 
the  point  of  view  of  switchboard  requirements,  it  is 
necessary,  within  reasonable  limits,  to  be  able  to  separ- 
ately supply  the  fields  with  any  current,  the  armature 
(as  dynamo)  with  any  resistance  in  circuit,  or  (as  motor) 
with  any  potential  difference.  Evidently,  under  so 
varied  conditions,  all  that  can  be  done  without  limiting 
in  some  way  the  possible  uses  of  the  machine,  is  to 
provide  at  the  switchboard  two  pairs  of  terminals,  one 
for  the  armature  and  one  for  the  fields.  This  need  not 
necessarily  mean  that  two  pairs  of  terminals  at  the 
switchboard  are  exclusively  devoted  to  these  purposes, 
for  by  means  of  a  branch  switchboard  (or  its  equivalent, 
a  set  of  leads  ending  at  convenient  points)  connection 
from  armature  and  fields  may  be  had  when  required, 
and  at  another  time  these  points  on  the  switchboard, 
with  their  attached  leads,  will  serve  for  a  different  con- 
nection. It  will  thus  be  seen  that  a  laboratory 
or  general  purpose  switchboard  should  have  much 
in    common    with    the    plug    switchboard    used    in  arc 


circuit  telephone  switchboards.  With  few  exceptions 
each  lead  to  the  switchboard  descends  vertically  to  its 
terminal,  and  all  are  rubber  insulated  and  protected  by 
tubes,  which  are  secured  together  in  bundles.  Referring 
to  Fig.  I,  the  leads  are  indicated  as  connecting  to  b  and 
to  the  upper  half  of  c.  The  sockets  a  and  b  are  of  cop- 
per, with  a  tapered  hole,  which  passes  right  through. 
By  means  of  a  shoulder  in  the  hole  drilled  through  the 
marble,  and  nuts  and  washers  behind  on  the  threaded 
end  of  the  stem  of  the  socket,  the  latter  may  be  secured 
in  its  place  and  the  connection  of  the  lead  made  to  it  at 
the  same  time  on  simply  screwing  up.  The  upper  and 
lower  contacts,  r,  are  held  together  by  being  secured  to 
flat  springs,  arranged  in  a  special  way.  They  are 
somewhat  lipped  in  front,  and  sufficient  clearance  is 
given  them  in  their  cylindrical  hole.  So  long  as  the 
two  halves  of  c  are  electrically  connected  it  will  be  seen 
that  a  and  b  are  the  actual  terminals,  and  it  is  into 
these  that  the  tapered  plugs  of  the  connectors  are  in- 
serted. These  connectors  are  simply  pieces  of  rubber- 
insulated  wire,  of  different   suitable  lengths,  secured  at 
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each    end    lo    the    tapered    pliit,'>,    and   with    iiisiilatiiifj 
handles. 

The  use  of  a  wedge  consisting  of  two  flat  conductors 
separated  by  mica,  each  connected  to  a  wire  and 
suitably  mounted,  to  introduce  into  a  circuit  already 
made  up,  an  ammeter,  the  current  coil  of  a  wattmeter 
or  Thomson  balance,  or  other  conductor  of  low  resist- 
ance— is  borrowed  from  a  similar  device  in  arc  switch- 
boards. The  two  halves  of  c  are  intended  to  be  thus 
forced  apart  when  necessary,  and  it  is  our  experience 
that  absolute  continuity  of  the  circuit  can  always  be 
maintained  during  the  insertion  of  the  ammeter,  the 
ammeter  being  in  parallel  between  the  upper  and  lower 
contacts  of  c  before  the  latter  are  separated.  On  insert- 
ing slowly,  the  ammeter  reading  increases  steadily  from 
zero  to  the  full  amount.  In  the  illustration  will  be  seen 
an  adaptation  of  the  idea  which  is  believed  to  be  new, 
a  Weston  shunt  is  enclosed  in  an  insulating  box,  from 
which  projects  a  wedge  of  two  conductors  insulated  by 
mica,  one  secured  to  each  terminal  of  the  shunt.  The 
branch  wires  to  the  Weston  ammeter,  of  range  200  am- 
peres, at  the  top  of  the  left  panel, 
are  protected  by  a  rubber  tube. 
In  this  way  the  extra  resistance 
brought  in  by  the  ammeter 
is  reduced  to  the  least  pos- 
sible. The  illustration  shows  the 
Weston  shunt  in  the  c  socket  of 
circuit  A 2.  In  this  way  one  ammeter  may  be  used  on 
every  direct  current  circuit  on  the  board  and  changes 
made  if  necessary  as  quickly  as  readings  can  be  taken. 
If  the  direction  of  the  current  is  not  right  for  the  am- 
meter a  reversal  of  the  shunt  immediately  corrects  this. 
.Advantage  may  be  taken  of  this  to  mark  one  end  of  the 
shunt  and  thus  use  it  to  distinguish  instantly  the  polar- 
ity of  any  current.  Two  pairs  of  circuits  within  reach 
also  allow  wedge  connectors  to  be  used  to  obtain  cur- 
rent for  any  other  ammeter  or  wattmeter  which  may 
be  placed  on  bracket  desks  near  by.  Referring  again 
to  Fig  1.,  />  and  (7  indicate  small  rubber  insulated  pres- 
sure wires  which  lead  to  two  contacts  in  the  jack  of  the 
same  letter  and  number,  mentioned  before  ;  thus  but  for 
exceptions  there  would  be  sixty  pairs  of  such  wires. 
To  connect  with  these  jacks  three  "cords  "  are  brought 
through  the  central  upright,  these  terminate  each  in  a 
metallic  circuit  plug  which  maybe  inserted  into  any  one 
of  the  sixty  jacks  and  thereby  effectively  prolong  the 
corresponding  pair  of  pressure  wires  to  the  distant  ends 
of  the  two  light  flexible  conductors  which  the  "cord" 
contains.  Two  of  the  three  lead  to  the  bracket  desks 
already  mentioned,  where  they  are  intended  for  volt- 
meters and  the  pressure  coils  of  wattmeters.  The 
other  one  return^  again  to  a  reversing  switch  in  the 
space  just  below  the  jacks  (a  small  double  throw  switch 
adapted  tor  the  purpose) ;  from  this  switch  wires  are  con- 
tinued to  the  \Veston  direct  current  voltmeter  reading 
to  150  volts,  on  the  right  hand  panel. 

By  this  means  the  voltmeter  also  may  be  quickly 
transferred  from  one  pair  of  terminals  to  another  and 
measurements  made  of  potential  diflference,  the  polarity 
being  indicated  by  the  position  of  the  reversing  switch 
when  reading.  When  alternating  current  is  used  one  of 
the  two  cords  just  mentioned  must  be  employed.  Sup- 
pose now  that  it  is  required  to  measure  the  power  ab- 
sorbed by  the  circuit  A4  ;  a  suitable  wattmeter  being 
connected  to  the  pressure  and  current  leads  it  is  now 
only  necessary  to  insert  the  wedge  plug  in  Ej^c,  and  the 
"  metacllic  circuit  plug"  in  jack  £4. 

Provision  has  been  made  for  several  connections  to 
be  simultaneously  made  to  the  city  incandescent  cir- 
cuit (iiovolt)  by  repeating  this  in  five  socket  sets. 
When  it    is  desired  to  connect  in  parallel    in  any  other 


case  this  is  done  by  the  ai  raiii^emeiit  ol  paralleling 
bars  shown  in  Fig.  2.  Suppose,  for  instance,  that  />'3 
are  the  leads  from  a  dynamo  and  liH,  /uj  and  £10  rheo- 
stats, and  it  is  desired  to  absorb  the  power  c(  the 
dynamo  in  these  rheostats  in  parallel,  then  on  connect- 
ing Ht,  to  C6  and  connecting  C7,  CS  and  Cg  to  liH,  hg 
and  Eio  respectively  (i.e.  ii  to  ii  and  b  to  h  in  each  case, 
remembering  that  all  but  the  terminals  shown  in  Fig.  2 
are  like  Fig.  i)  it  will  be  found  on  tracing  out  the  con- 
nection that  they  are  parallel  as  desired.  A  study  of 
Fig.  2  will  show  that  effectively  all  the  a  connections 
are  on  one  bar  just  as  the  b  connections  are,  thus  the 
dynamo  and  rheostats  have  their  terminals  at  two  com- 
mon points.  The  advantage  of  the  arrangement  of  the 
figure,  however,  is  that  current  and  power  measure- 
ments are  made  possible  in  all  the  parallel  branches. 
The  other  set  D  provides  for  the  possibility  of  another 
paralleling  operation  being  conducted  at  the  same  time, 
or  by  joining  the  two  sets,  for  paralleling  as  many  as  five 
paths. 

Rut  another  use  may  be  made  of  this  double  set  ; 
suppose  it  is  desired  to  operate  a  three-phase  induction 
motor  from  the  three-phase  terminals  of  a  rotary  trans- 
former, and  at  the  same  time  to  measure  the  electrical 
power  supplied  to  the  motor.  Connect  the  three  rotary 
transformer  leads  to  Cbn,  C6b,  and  D6(i,  and  the  three 
motor  leads  to  Cya,  C-jb,  and  D-ja,  interchanging  any 
pair  of  either  if  the  direction  of  revolution  is  not  right  ; 
this  is  sufficient  for  the  operation  of  the  motor.  To 
measure  the  power,  however,  run  a  connector  from 
either  of  the  remaining  b  terminals  on  the  C  side  to  one 
of  the  b  terminals  on  the  D  side,  then  on  introducing,  as 
already  described,  pressure  and  current  connectors  at 
the  same  time  on  circuit  C6  and  reading  on  a  properly 
connected  wattmeter,  then  immediately  moving  both 
wedge  and  metallic  circuit  plug  to  the  corresponding  Db 
comnections  and  reading  again,  the  sum  of  the  two 
readings  gives  the  power  (subtracting  if  reversal  is 
necessary  to  secure  a  reading  on  the  scale).  The  same 
method  of  measurement  would  hold  good  wherever 
three  wires  are  used,  whatever  the  system,  symmetrical 
three  phase,  monocyclic,  three  wire  alternating  or  direct. 
The  general  utility  of  the  jacks  for  the  purpose  may  be 
criticized,  but  here  the  circuits  being  limited  to  150  volts 
no  danger  is  felt  from  this  source. 

.•\s  only  a  few  circuits  are  likely  to  be  in  use  at  once 
in  a  laboratory,  only  a  relatively  small  number  of 
switches  need   be    provided.      These    are    shown  on  the 
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Fig. 


outer  marble  slabs  and  are  double  pole,  one  being 
double  throw  and  the  other  single  throw.  While  fuse 
blocks  are  arranged  behind  the  switchboard  on  all  cir- 
cuits where  they  are  needed,  there  are  also  two  mag- 
netic cut-outs,  an  "  I.T.  E."  and  a  "  cutter,"  one  at  the 
head  of  each  of  the  outer  marble  slabs.  These,  as  well 
as  the  switches,  are  provided  each  with  its  own  switch- 
board terminals,  so  that  they  may  be  included  in  any 
circuit  when   required. 

It  may  be  added  that  the  rather  difficult  drilling  of  the 
holes  was  done  by  the  Messrs.  Fensom,  the  brass  work 
fitted  by  the  Toronto  Electrical  Works,  and  the  switches 
and  outer  marble  slabs  supplied  by  the  Royal  Electric 
Co.     The  wiring  was  done  by  Mr.  A.  Sanderson. 
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Headol'ARTers — Windsor  Hotel,  Dominion 
Square,  Montreal,  Que. 


9.30  A.M. 
10.00  A.M. 


2.00  P.M. 


9.00  A.M. 


g.30  A.M. 


BUSINESS   PROGRAMME. 
TuEsnAV,  June  zSth. 
Meeting'  of  Executive  Committee. 

Opening  of  first  session  in  Convention  Hali.  Windsor 
Hotel. 

President's  Address. 

Reading^  Minnies  of  last  Meeting. 

Secretary-Treasurer's  Reporl. 

Reports  of  Committees  and  General  Business. 

General  Business. 
Presentation  of  Papers. 
Discussion. 

Wednesday,  June  29TH. 

Consideration  of  Reports  of  Committees. 

Election  of  Standing  Committees. 

Selection  oi  Place  and  Time  of  next  Meeting. 

General  Business. 

Presentation  of  Papers. 

Discussion. 

Thursday,  June  30TH. 
Election  of  Officers. 


LIST  OF  PAPERS. 
'    How  to  Overcome  Some  of  the  Difficulties  Encountered  by  Central  Station  Men. 

A.  A.  Wright,  Renfrew,  Ont. 
(i)  "  The  Unconscious  Ownership  nf  an  Important  Key  "—(A  Plea  for  the  Introduc- 
tion of  Goods  Traffic  on  our  Suburban  Tramways). 
(2)  "  The  Quimby  Screw  Pump."  W.  T.  Bonner,  Montreal. 

''  Expeiience.^  of  an  Inspector." 

Dr.  J    K.  Johnstone,  Inspector  of  Electric  Light,  Toronto. 
''  The  Electric  Current  in  the  Rainy  River  Gold  Mines." 

W  W.  Hopkins.  B.Sc.  CE.  etc. 
"  The  Importance  of  Proper  Methods  of  Illumination" 

F   A    Bowman.  .V..A..  B  E.,  New  Glasgcw,  N.S. 
"  Electric  Utilizatiori  of  Water  Powers."  Louis  DeWitt  MagJe,  Montreal. 

'*  Economies  in  the  Boiler  Room."  James  Milne,  Toronto. 

SOCIAL  FEATURES. 
Tuesday,  June  z8th. 
7.30  P.M.— Trip  around  Mount  Royal  by  special  Park  and   Island  cars,  afterwards 
asc- nding  Incline  Railway  to  lookout  on  mountain  to  view  the  city  under  illu- 
mination- 

Wednesday,  June  zgxH. 
i.ooi'M  — Visit  to  (i)  Bell  Teleph   ne  Company's  new  building;    (:>)  Street  Railway 
Company's  power  house  ;  (3)  power  house  and  works  of  the   Lachine   Rapids 
Hydraulic  &  Land  Company,  returning  to  city  at  7.30  p  ni. 
g.oc  P.M. — Annual  Association  Banquet  at  Windsor  Hotel. 

Thursday,  June  30TH. 
ri.co  A.M.— Visit  to  McGill  University. 
1.30  P.M  — Visit  to  Royal  Electric  Company's  lighting  station   and  factory,  then   by 
special  G.T.  train  to  visit  the  works  of  the  Chambly   Manufacturing  Company 
at  Chamb  y. 


hi 


.^s  will  he  seen,  the 
papers  to  be  presented 
cover  a  wide  range  of 
subjects,  and  it  is  hoped 
they  will  provoke  dis- 
cussion, which  is  one 
of  their  most  useful  pur- 
poses. The  authors  have 
given  much  time  and 
labor  to  their  prepara- 
tion, but  their  true  value 
can  only  be  extracted 
by  a  thorough  discussion 


Those  who  have  the  success  of  fully  arranged  by  the  local  committee,  the  members  of 
the  Canadian  Electrical  .'\ssocia-  which  are  as  follows  :  William  Thompson,  con- 
tion  at  heart  must  indeed  feel  suiting  engineer  ;  W.  H.  Browne,  manager 
gratified  that  Montreal  was  chosen  Royal  Electric  Company;  W.  B.  Powell, 
as  the  meeting  place  for  the  eighth  G.  N.  W.  Telegraph  Company;  L.  B.  McFarlane, 
annual  convention  of  that  society.      eastern    manager   Bell     Telephone    Company;     W.    T. 

Bonner,  manager  Babcock  &  Wilcox  Company; 
John  Carroll,  sec.-treas.  Eugene  F.  Phillips  Elec- 
trical Works;  R.  E.  T.  Pringle  ;  Aid.  G.  W.  Sad- 
ler,   Sadler    &    Haworth,    of    Montreal;    O.  Hig- 

man.    Inland   Revenue 
Department,    Ottawa  ; 
A.  B.  Smith,  G.N.W. 
^•.^-J^.  Telegraph     Company, 

Toronto  ;    F.  H.  Bad- 
ger,   superintendent 
|j''n'M'pirf''**^JM.  Montmorency  Light  & 

Power    Co.,    Quebec. 


The  programme  given  above  is 
one  which  must  at  once  appeal 
to  the  members  and  the  elec- 
trical fraternity  as  suggestive  of  an  interesting 
and  instructive  meeting. 


The    personnel    of  the 

committee    is    itself    a 

sufficient  assurance  to 

the    members    of    the 

-s_^,^^'  Association     that    the 

„         -~r^— --^-  ""T,"  Tt         ^r  ^^   arrangements    for    the 

Convention  Headquarters — Windsor  Hotel,  Montreal.  ° 

entertainment     of    the 


of  the  points  and  claims 

embodied  therein.      Copies  of  the  papers   are  now  ready  delegates  and   their  friends  will  be  of  the  most  complete 

for  distribution  to  members  who  signify    their  desire   to  character.      The  visit  to  the  many  electrical  works,  such 

be  supplied  with  same.  as    the     Chambly    and     Lachine     plants,     the     Royal 

The  social  features  of  the  convention  have  been  care-  Electric       Company's      lighting      station,        the     Bell 
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Telephone    buildings,    etc.,   cannot  fail  to  interest  every      extremities.      It  was  loiuidctl  on  tiie  Sili   ol   May,  164J, 
visitor.  by  Maisonneuve,  a  knight  of  the  mediicval   school,  107 

On  the  evening  of  the  jgth  inst.  the  annual  banquet  years  after  the  visit  of  Jacques  Cartier  in  1535.  Chani- 
of  the  Association  will  take  place  at  the  Windsor  plain  visited  the  place  in  161 1  and  founded  a  trading 
Hotel.  It  will  no  doubt  prove  an  altogether  sue-  post  on  the  site  of  the  old  Custom  House  Square.  The 
cessful    function,  and    the    generator  of  pleasant  mem-      first  clearing  for  the  city  was    made    where  the  present 

custom  house  now  stands. 
Montreal  surrendered  to 
the  Hritish  forces  on  the 
8th  of  September,  1760, 
one  year  after  the  capture 
of  Quebec.  The  Americans 
captured  the  city  in  1775, 
and  it  was  again  secured 
by  the  Hritish  the  following 
year.  I'Vom  that  time  for- 
ward tiie  growth  of  the 
city  has  been  well  nigh 
phenomenal,  until  to-day 
it  has  a  population  of  more 
than  275,000.  It  is  said 
that  one-half  of  the  popu- 
lation is  of  French  origin. 

The  principal  streets  of 
the  city  running  east  and 
west     ate     Notre     Dame, 

cries  in  the  minds  of  those    who    shall  be  privileged  to      St.  James,  Craig,   St.  Catharine    and    Dorchester,    and 
attend.  on    the   first   three    of  these  are    located    many    of    the 

Altogether,  the  success  of  the  convention  would  principal  commercial  houses  and  public  buildings.  The 
seem  to  be  already  assured.  A  good  representation  main  streets  running  from  the  river  towards  the  moun- 
is  expected  from  Ontario,  while  the  local  attendance  tain  are  St.  Denis,  St.  Lawrence  Main  and  Hleury. 
is    certain    to    be    greater    than  at    any    previous    con-      The    Windsor   hotel,     the    headquarters     of  the  forth- 


V'lEW  OF  THE  Docks  .\t  Montreal. 


coming  convention,  is  located  on  the  corner  of  Windsor 


vention.  As  stated  in  the  programme,  arrangements 
have  been  made  with  the  Grand  Trunk  and  Cana- 
dian Pacific  Railway  Companies  for  a  rate  of  fare 
and  one-third  for  the  return  trip.  Should  the  present 
low  rates  continue,  which  now  seems  probable,  the 
return  ticket  from  Toronto  will  cost  only  about  $7. 
This  should  prove  a  strong  inducement  to  a  good  atten- 
dance. 

The  steps  taken  by  some  towns  and  cities  in  Ontario 
towards  municipal  ownership  have  been  the  means  of 
increasing  interest  in  the  Canadian  Electrical  Associa- 
tion, the  usefulness  of  which  is  now  acknowledged. 
Electric  light  companies  have  become  convinced  of  the 
necessity  of  organization  in  order  to  protect  their 
property.  There  is  also  the  problem  of  the  insulation 
of  electric  wires,  to  meet  the  demands  of  the  Fire  Un- 
derwriters' Association.  These  questions  are  likely  to 
be  fully  considered  at  the  forthcoming  convention. 

THE  CITY  OF  MONTREAL. 

Situated  at  the  head  of  ocean  navigation,  and  as  the 
commercial  metropolis  of  the  Dominion,  Montreal 
occupies  an  unique  position  among  the  cities  of  Canada. 
Within  its  borders  are  located  great  commercial  institu- 
tions ;  public  and  educational  buildings  unsurpassed  on 
the  continent  of  America  ;  churches  of  wonderful  mas- 
siveness  and  architectural  beauty  ;  a  number  of  public 
parks  and  squares  ;  these,  with  other  equally  important 
features,  make  the  city  one  of  the  most  interesting,  as 
well  as  instructive,  in  the  world.  and  St.  Catharine  streets,  overlooking  Dominion  Square, 

A  few  words  of  historical  reference  are  necessary  to  and  near  the  C.P.  R.  and  G.  T.  R.  stations,  of  which 
an  understanding  of  the  many  points  of  interest,  and  of  illustrations  are  given  in  another  part  of  this  paper, 
the  great  strides  that  have  been  made  by  the  city  in  a  The  churches  of  Montreal  are  one  of  the  greatest 
coiTimercial  way.  As  ail  Canadians  know,  Montreal  is  attractions  to  visitors.  Foremost  of  these  is  St.  Peter's 
built  on  an  island  formed  by  the  Ottawa  river  debouching  Cathedral,  on  Dominion  Square,  and  which  may  be 
into  the  River  St.  Lawrence,  at  its  western  and  eastern      viewed  from  the  Windsor  Hotel.      It  is  being  built  after 


I'KOF.   Ho\i;v, 
Dean  Faculty  of  Applied  Science,  McGill  University. 
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the  model  of  St.  Peter's  in  Rome,  was  commenced  in  separate  structures — the  Engineering  building,  the 
1868,  and  is  yet  in  course  of  completion.  The  church  Physics  building,  and  the  workshops.  Prof.  Bovey, 
Notre  Dame,  opposite  Place  d'Armes  Square,  is  also  whose  portrait  appears  on  the  opposite  page,  is  Dean  of 
built  after  the  style  of  a  church  in  Paris,  and  is  said  to  this  faculty,  and  Mr.  L.  A.  Herdt,  E.  E. ,  Ma.  E. ,  Demon- 
have  cost  $6,000,000.  The  oldest  church  in  the  city  is  strator  in  Electrical  Engineering,  with  charge  of  the 
Notre  Dame  de  Bonsecours,  erected  in  177 1.  electric    light    plant.      A    description    of   the    electrical 


\'IEW   OF   \'lCTORIA  SOUARE,    MONTREAL. 

McGill  University,  which  is  intended  to   be  visited  by  laboratory  appeared  in  our  May  issue.     We  can    safely 

the  delegates  to  the  convention,  is  one  of   the  grandest  predict  that  visitors  will  here  find  much  of  interest, 

educational  institutions  in  the  world.      Forty-seven  acres  Among  the  public  buildings  of  importance  in  Montreal 

of  land,  on  which  the  buildings  stand,  together  with  the  might    be    mentioned    the  Court     House,     Bonsecours 

sum  of  ten  thousand  pounds,  was  bequeathed  by  Hon.  market,  and  the  City  Hall. 

James  McGill  to   the    "  Royal    Institution    for    the  Ad-  The  three  most  noted  squares  are  the  Dominion,  Vic- 

vancement  of  Learning,"  to  establish  a  college   for    the  toria    and   Place   d'Armes,    views   of   which    are   shown. 
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purposes  of  education.  With  these  funds  the  present 
institution  was  commenced,  and,  by  donations  re- 
ceived since,  there  have  been  erected  large  and  thor- 
oughly equipped  buildings  for  the  differen*  branches  of 
learning.  The  department  of  the  Faculty  of  Applied 
Science,  in  which  members  of  the  Canadian  Electrical 
Association    will    be    most  interested,  consists  of  three 


Reference  has  already  been  made  to  the  first  of 
these.  Victoria  square  is  situated  between  McGill 
street  and  Beaver  Hall  hill,  and  upon  it  is  a  colossal 
bronze  statue  of  Queen  Victoria.  Place  d'.Armes,  be- 
tween Notre  Dame  and  St.  James  streets,  is  surrounded 
on  four  sides  by  important  buildings,  the  New  York 
Life,  in  which  are  the  Montreal  offices  of  this  journal, 
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tormino:  one  seclion.  Mount  Royal  I'ark,  which  may  be 
reached  by  the  Incline  railway  shown  in  the  accompany- 
ing engraving-,  covers  430  acres  of  ground,  and  rises 
over  700  feet  above  the  level  of  the  St.  Lawrence  river. 
One  ot  the  most  important  engineering  works  yet  un- 
dertaken, the  rebuilding  of   the  X'lctoria  bridge,  is  now 


I  1  leet  high,  conslructed  ot  terra  colla  lumber. 
The  entire  equipment  is  very  complete  and  inter- 
esting. The  offices  of  the  compaiiy  are  at  the  corner  of 
Craig  street  and  Place  d'.Armes,  Mr.  F.  L.  Wanklyn, 
whose  portrait  we  give,  being  general  manager. 

The  Montreal  Park  and  Island  Railway  affords  the 
means  of  visiting  the  many  beautiful  suburbs  of  Mont- 
real, passing,  as  it  does,  through  a  most  picturesque 
country.  There  are  two  main  lines,  with  some  twenty 
miles  of  track.  The  Sault-au-RecoIlet  line  runs  up  St. 
Lawrence  street,  thence  straight   across  the   country  to 


I.scLiNE  Railway  to   Moint  Rovai.  Park. 

in  progress.  The  old  \'ictoria  bridge,  at  the  time  of  its 
erection  in  1859,  was  the  greatest  in  the  world,  being 
nearly  two  miles  in  length.  It  is  said  to  have  cost 
$6,000,000,  and  to  have  occupied  nearly  six  years  in 
building,  though  used  only  by  the  Grand  Trunk  Rail- 
way. The  new  bridge  will  have  tracks  for  steam  rail- 
ways and  electric  cars,  besides  a  road  for  vehicles  and 
sidewalks  for  pedestrians,  a  feature  which 
will  be  greatly  appreciated  by  the  public. 
During  construction  traffic  has  continued 
incessantly,  this  being  made  possible  by  the 
utilization  of  portions  of  the  old  bridge. 

ELECTRICAL  FE.\TURES. 

Electrically,  Montreal  is  beyond  doubt 
the  most  attractive  city  in  the  Dominion. 
It  is  fitting,  perhaps,  that  reference  should 
first  be  made  to  the  electric  railways,  of 
which  there  are  three  distinct  systems, 
viz., the  Montreal  Street  Railway,  Montreal 
Park  and  Island  Railway,  and  Montreal 
Belt  Line  Railway.  Six  years  ago  the 
Montreal  Street  Railway  was  changed  to 
electric  traction,  and  the  company  have 
new  in  operation  over  eighty  miles  of 
road.  The  rolling  stock  consists  of  nearly 
300  motors  and  trailers.  The  power 
house,  on  William  street,  is  290  x  233 
feet.  In  the  engine  and  dynamo 
room  are  located  twelve  Edison  genera- 
tors of  200  k.  w.  capacity  each,  six  multipolar  genera- 
tors of  300  k.w.  capacity,  and  a  4,500  h.p.  Laurie 
engine  installed  last  summer.  This  engine  re- 
placed six  Corliss  compound  engines  of  600  h.p.  each, 
which  were  in  use  at  the  time  the  photograph  was  taken 
from  which  the  accompanying  illustration  of  the  power 
station  was  made.  An  interesting  feature  of  this  in- 
stallation is  the  switchboard,  which  is  60  feet  long  and 


i'lAil     1)  AkmLS  SgiARK,   iMoMRKAI.,  SHOWING  .\OTRl-: 

Da.mk  Cathkhral. 

Sault-au-Recollet,  or  Back  Rivier.  The  Cote-des- 
Neiges,  or  Outremont  line  runs  up  Hleury  street  and 
Park  avenue,  through  Montreal  annex,  Cote-des-Xeiges, 
Mount  Royal  Vale,  and  Notre-Dame-de-Graces,  making 
a  complete  circuit  ot  both  mountains  and  connecting 
with  the  lines  of  the  Montreal  Street  Railway  at  West- 
mount.  Places  of  interest  along  the  route  are  the 
Monument  National,  Shamrock  lacrosse  grounds.  Con- 
vent ot  the  Sacred  Heart,  Hotel  Dieu,  Royal  \'ictoria 
Hospital,    Monklands,    ruins    of    \'illa    Maria   Convent, 


Dominion  Square,  Montreal. 

and  numerous  historical  landmarks.  The  power  station 
ot  the  company  is  located  at  Mile  End,  although  it  is  in- 
tended to  build  a  larger  generating  station  when  all  the 
proposed  lines  of  the  company  have  been  completed. 
Mr.  Chas.  A.  E.  Carr,  whose  geniaP'countenance 
is  portrayed  on  another  page,  is  general  mana- 
ger. 

The  system  of  the  Montreal    Belt    Line    Railway  has 
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recentl)'  been  put  in  operation,    and    comprises  thirteen  So  much  for  the   electric    railway   systems.      Turning' 

miles  of  track.      It  is  intended    to  serve    the  lower  part  to  another  branch  of  the    electrical    industry,  viz.,   light 

of  Montreal  Island.      The  line  leaves  the  Canadian  Paci-  and  power,  we  find  wilhin    the  city  of  Montreal   and  in 

fic  Railway  at  Hochelaga,    passes  through   the   munici-  its  immediate  vicinity  the    two    great    hydraulic-electric 

palities  of  Maisonneuve,    Longue    Point  and    Point  aux  plants  of  the  Chambly  Manufacturing  Company  and  the 
Trembles,  and,  following  the  course  of  the  St.  Lawrence 


I      W'anklvn, 
Man.a^cr  M<jntic.i'  Street  Railway. 


Mk.     C.     -A.     E.     <_AKK, 
Manager  Montreal  Park  and  Island  Railway. 


river,  reaches  Bout  d'Isle.  At  this  point  the  cars  are 
connected  by  a  steam  ferry  "ith  the  town  of  Charle-  Lacliine  Rapids  Hydraulic  and  Land  Company,  an  in- 
magne  and  other  points.  The  power  house  is  built  spection  of  which  is  included  in  the  convention  pro- 
near  the  centre  of  the  line,  and  contains  two  C.G.E.  gramme.  Chambly  is  the  headquarters  of  one  of  the 
generators  of  200  to  325  kilowatt,  three  Goldie  &  Mc-  most  comprehensive  power  and  transmission  schemes 
CuUoch      compound  ""  condensing     Wheelock     engines,  yet  undertaken    on    the    continent,    and    which    is  now 


E.NOI.NE  AND   D\.\.\.\U'    RoOM,    AiOMKtAL  ST.il.li  1    KAU.W.iV   C^i.Ni  TAN  V  .-5   I'OULK   llOt.sL. 

aggregating  700  h.p.,  with  necessary  boilers  and  other  nearing  completion.  The  source  of  power  is  a  large 
equipment.  The  cars  comprise  nine  open  and  four  concrete  dam  and  generating  station  on  the  Richelieu 
closed,    in    addition    to    an   electric   freight  locomotive 


The  manager  of  the  road  is  Mr.  J.  P.  Mullarky.  Mr. 
John  Rowley  is  superintendent,  Mr.  Robert  Welsford, 
engineer,  and  Mr.  C.  H.  Wright,  son  o(  Mr.  A.  A. 
Wright,  ol  Renfrew,   electrician. 


river  at  the  village  of  that  name,  25  miles  distant  from 
Montreal.  It  is  intended  to  transmit  20,000  horse 
power  to  to  the  city  for  incandescent  and  arc  lighting 
and  direct  current  motor  service,  the  main  power  trans- 
mission line  to  end  in  the    electric    light  station  of  the 
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Mr.  W.m.  Tirimpson,  Chairman,  Montreal. 


Mr.  W.   H.  Browne,  Montreal. 


Mr.   \V.   T.    Bonnkr,   Montreal.  Mr.   O.   Higman,  Ottawa.  .Mr.    L.    B.   .MU  aki  \m.   MohiumI. 
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Royal  Electric  Company,  by  whom  the  work  is  being 
carried  out.  From  early  days  there  was  a  wooden  dam 
between  Richelieu  village  on  the  one  side  of  the  river 
and  Chambly  on  the  other.  This  has  been  replaced  by 
a  new  structure,  which  is  one  of  the  finest  examples  of 
hydraulic  engineering  on  the  continent.  It  consists  of 
a  massive  concrete  dam  2,000  feet  long,  in  which,  as 
an  integral  part,  is  built  the  power  house.  The  dam 
consists  of  three  portions,  two  of  which  run  perpendicu- 
lar across  the  course  of  the  river,  while  the  third  and 
middle  part  is  parallel  with  it.  In  the  lower  third  of 
the  dam  is  built  the  power  house,  a  structure  ot  steel 
beams  and  brick  walls,  308x51  feet.  The  upper  level 
will  contain  the  switchboard,  controlling  devices  and 
offices.  There  will  be  32  turbines,  each  46  inches  in 
diameter  and  ot  660  h.p.  capacity,  making  a  total  of 
over  21,000  h. p.  Each  gang  of  four  turbines  will  be 
directly  connected  to  a  2,000  k.w.  "  S.K.C."  generator, 
giving  two  phase  current  at  60  cycles  per  second  and 
generating  12,500  volts.  A  view  of  one  of  these  gen- 
erators is  shown  in  the  advertisement  of  the  Royal 
Electric  Company  on  another  page.  They  are  of  the 
induction  type,  and  the  insulation  is  necessarily  most 
massive  and  substantial.  Among  the  many  interesting 
features  of  this  plant  is  the  novel  method  of  carrying 
the  wires  over  the  new  Victoria  bridge. 

The  works  of  the  Lachine  Rapids    Hydraulic  &  Land 


Company  were  completed  in  the  fall  of  last  jear.  .As 
implied  by  the  name,  the  water  of  the  Lachine  rapids  is 
utilized.  The  hydraulic  machinery,  when  all  is  installed, 
will  consist  0172  Victor  wheels  of  300  h.p.,  and  the 
electrical  installation  of  twelve  750  k.w.  C.G.E.  three 
phase  generators,  direct  connected  to  six  water  wheels 
and  operating  at  4,400  volts  at  175  revolutions.  The 
company  practically  have  four  stations.  Their  sub- 
station at  the  corner  of  McCord  and  Seminary  streets, 
and  the  Standard  Light  and  Power  Company's  station 
both  obtain  power  from  the  rapids,  being  equipped  with 
direct  current  apparatus  driven  by  synchronous  motors. 
The  sub-station  of  the  Citizen's  Light  and  Power  Com- 
pany at  Cote  St.  Paul  was  destroyed  by  fire  a  few 
months  ago,  but  is  now  being  rebuilt.  The  Lachine 
Company  also  supply  power  to  the  Temple  Electric 
Company,  in  which  they  have  a  controlling  interest.  A 
fine  new  switchboard  has  recently  been  purchased.  It 
is  made  of  blue  X'ermont  marble,  with  specially  designed 
switches. 

The  lighting  and  power  stations  of  the  Royal  Electric 
Company  have  been  entirely  reconstructed  on  the  most 
improved  methods  within  the  last  two  years.  These, 
together  with  the  extensive  works  of  this  company  for 
the  manufacture  of  electrical  apparatus,  will  doubtless 
prove  a  special  attraction  to  central  station  managers. 

The  fine  new  building  of  the  Bell  Telephone  Company 
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on  Notre  Dame  street  will  well  repay  a  visit.  The 
equipment  of  the  exchange  is  most  complete  and  up  to 
date,  as  becomes  the  headquarters  of  the  company. 
The  head  offices  of  the  G.N.W.  and  C.P.R.  Telegraph 
Companies,  located  on  St.  Paul  street,  within  a  block  of 
each  other,  should  also  be  visited. 

Nor  should  we  overlook  the  manufacturers  of  and 
dealers  in  electrical  supplies,  who,  through  the  medium 
of  this  journal,  extend  a  hearty  welcome  to  members  of 
the  Canadian  Electrical  Association  and  their  friends  to 
visit  them.  Ness,  McLaren  &  Bate  will  be  found  in 
new  premises  at  419  St.  James  street;  Royal  Electric 
Company  on  Queen  street  ;  Canadian  General  Electric 
Company  at  1802  Notre  Dame  street  ;  R.  E.  T.  Pringle 
at  216  St.  James  street;  John  Forman  at  644  Craig 
street  ;  Alex.  Barrie  &  Co.,  manufacturer  electric  wires, 
at  589  St.  Paul  street  ;  Munderloh  &  Company  at  61 
St.  Sulpice  street  ;  Montreal  Electric  Company  at  1898 
Notre  Dame  street  ;  the  Electric  Repair  &  Contract- 
ing Company  at  621  Lagauchetiere  street,  and  Fred 
Thomson  &  Co.  at  7  Chenneville  street.  The  fac- 
tory of  the  Eugene  F.  Phillips  Electrical  Works,  of  which 
Mr.  John  Carroll  is  manager,  is  at  Point  St.  Charles.  E. 
A.  Wallberg,  sales  agent  for  the  Kingsley  water  tube 
boiler,  is  located  in  the  Bell  Telephone  building.  The 
J.  C.  McLaren  Belting  Company,  294  St.  James  street, 
will  also  keep  open  house  during  the  convention. 


Visitors  should  not  fail  to  inspect  the  permanent 
exhibit  of  steam  plant  accessories  at  the  offices  of  Bab- 
cock  &  Wilcox,  Limited,  202  St.  James  street.  The 
building  is  better  known  as  the  Mechanics'  Institute, 
and  is  situated  on  the  corner  of  St.  Peter  street.  All 
Windsor  and  St.  Lawrence,  Notre  Dame  and  P.  and  L 
Lachine  cars  pass  the  door.  In  addition  to  installing  a 
full  sized  working  model  of  one  of  their  forged  steel 
boilers,  erected  with  brick  setting  on  structural  iron 
foundation  resting  on  concrete  footings  in  the  basement, 
Babcock  &  Wilcox  exhibit  in  working  order,  automatic 
damper  regulators,  recording  pressure  and  draught 
gauges,  gauge  testers,  safety  valves,  steam  traps,  feed 
water  filters,  expansion  joints,  and  all  other  steam  plant 
accessories.  Of  the  thirty  odd  thousand  horse  power 
of  boilers  listed  on  the  official  inspector's  records  in 
Montreal,  Babcock  &  Wilcox  have  supplied  over  8,000 
h.  p.,  or  25  per  cent.  At  the  Queen  street  and  Sohmer 
Park  stations  of  the  Royal  Electric  Co.,  Montreal  Street 
Railway,  William  Street  Power  House,  Bell  Telephone 
building,  New  York  Life  building,  McGill  College, 
Notre  Dame  Cathedral  and  many  other  places,  visi- 
tors will  find  large  installations  of  Babcock  &  Wilcox 
boilers. 

Some  of  the  natural,  artificial  and  electrical  features 
of  Montreal  have  been  briefly  outlined  in  this  article  ; 
there  are  others  of  equal  interest.  What  has  been 
written  should  be  sufficient  to  induce  every  member  of 
the  Canadian  Electrical  Association  to  endeavor  to  be 
present  at  the  forthcoming  convention  and  participate 
in  the  programme  which  has  been  prepared. 
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BELL  TELEPHONE  COMPANY'S  LONG  DIS- 
TANCE LINES. 
The  accompanying  map  shows  the  long  distance  lines 
and  offices  of  the  Bell  Telephone  Company  in  the 
provinces  ot  Ontario  and  Quebec,  for  particulars  of 
which  the  reader  is  referred  to  the  article  in  our  April 
issue  under  the  heading  "  Long  Distance  Telephony 
in  Canada."  The  company  have  now  in  operation  in 
these  provinces  6,095  'Tii'es  of  poles,  bearing  16,5(7 
miles  of  wire.      Connections  have  been  established  with 


most  ingeniiis  and  useful  device  called  the  Ciilculagraph. 
The  purpose  of  this  little  machine,  of  which  an  illustra- 
tion is  given  below,  is  to  check  automatically  the 
time  occupied  by  a  conversation.  It  is  encased  in  a 
stand,  the  face  of  the  machine  bearing  an  exact  resemb- 
lance to  an  ordinary  clock.  Two  dials  on  the  left  indi- 
cate elapsed  time  ;  the  first  oial  and  pointer  make  a 
complete  revolution  in  five  minutes,  and  the  smallest 
division  represents  one-quarter  of  a  minute.  The 
second  dial  and  pointer  make  a  complete  revoluiion    in 


sc. 


M.AP  SHOWING   BELL  TKLKI'li 


the  long  distance  system  of  the  .American  Telegraph  and  one  hour,  and  the  dial  is  divided  into  periods  of  five 
Telephone  Company  and  affiliated  companies  in  the  minutes  each.  The  method  of  using  is  as  follows  :  .At 
United  States,  afTording  a  system  of  direct  communica-  the  beginning  of  a  message  a  blank  card  or  ticket  is  in- 
tion  as  far  south  as  Virginia  and  Tennessee,  and  from 
the  cities  and  towns  of  the  -Atlantic  seaboard  westward 
to  Nebraska. 

The  efficient  service  now  afforded  by  long  distance 
telephone  lines  has  been  quickly  recognized  by  the  com- 
mercial world,  the  putting  into  operation  of  the  service 
appearing  to  immediately  create  new  business — that 
which  could  not  be  done  either  by  mail  or  telegraph. 
We  are  informed  by  the  Bell  company  that  conversa- 
tions are  now  frequent  from  Ottawa  to  Baltimore,  and 
from  Montreal  to  Cincinnatti,  Pittsburg,  Philadelphia, 
Chicago,  Portland,  Richmond,  Virginia,  Evanston, 
Illinois,  and  other  distant  points. 

In  order  to  make  the  service  as  efficient   as   possible, 
and  also  to  ensure  perfect   accuracy  in    calculating    the 
time    for    which    a  customer  is  charged,  the  Bell  Tele- 
phone Company  have  recently  equipped  all  their  princi-      serted  in  the   slot  at  the  front  of  the  instrument  against 
pal  long  distance  exchanges  in  Canada  with  a  novel  but      the  guide,  and  is  shoved  to  the  right   until    it  fits  in  the 


Bell  Telephone  Company's  Calcilagraph. 
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corner  ;    the  right  hand  lever  is   then   pushed   backward       to  go  forward  by  the  new  C.P.R.    steamship    "Tartar," 
and  forward  ;    this  records  the  time    of   day    and    also      which  had  been  purchased  for  the  Klondyke  travel, 
makes  an  impression  of  the  two  dials  at  the  left,  but  not  This  cable  was  successfully  laid  on  April  8th,  directly 

of  the  pointers.  At  the  conclusion  of  the  message  the  from  the  steamship,  from  \'ancouver  city  to  Departure 
ticket  is  again  inserted  in  the  slot  in  the  same  position 
as  before  and  the  left  hand  lever  is  pulled  forward,  thus 
printing  in  the  centre  of  the  two  left  hand  dials  the  two 
pointers,  which  will  point  toward  the  figures  which  re- 
present the  length  of  time  which  has  elapsed  since  / 
the  first  impression  was  made,  and  is  the  exact  time  the 


!/., 
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YS  LONG   DISTANCE   LINES. 

speaker  has  occupied  the  wire.  The  time  is  guaranteed 
to  be  accurate,  the  clock  running  continually,  no  matter 
whether  any  person  is  speaking  or  not.  The  device, 
which  has  been  patented,  has  proved  a  great  boon  to 
operators  as  well  as  to  the  companj'. 


C  p.  R.  CABLES  IN  BRITISH  COLUMBIA. 
The  telegraph  business  at  Victoria,  B.  C,  increased 
so  largely  during  the  past  year  that  the  single  conduc- 
tor cable  across  the  gulf  was  found  insufficient  to  carrj- 
it.  Owing  to  seme  injuries  received  through  contact 
with  electric  light  wires  in  \'ancouver,  the  cable  could 
only  be  worked  duplex.  In  addition  to  this,  part  of 
the  line  was  built  through  the  woods  and  was  subject 
to  interruptions  from  the  severe  wind  storms  which 
sweep  across  that  district.  Last  winter  the  Canadian 
Pacific  Railway's  Telegraph  Department  ordered  a  new- 
three  conductor  cable  from  the  Telegraph  Construction 
and  Maintenance  Co.,  London,  Eng.  The  factory  was 
worked  night  and  day  and    the  cable  completed   in  time 


Bay,  near  Nanaimo,  from    whence    connection    is   made 
along  the  E.  &  \.  Ry.    with    Victoria.      One  conductor 
is  used  for  the  present    through    wire    to   \'ictoria,    and 
can    be    worked    quadruplex.      A    second    conductor   is 
connected  with  the    way  wire  to   \'ictoria,    giving   \'an- 
couver  direct  connection    with    all    intermediate    points. 
The  third  conductor  will  be  connected  to  a  neVv  through 
wire  to  Victoria,  now  being    erected  ;     this  can   also   be 
worked  quadruplex,  so  that  in    emergency   nine  circuits 
can  be  utilized  between  \'ancouver   and    \'ictoria.      The 
old  cable  has  been  picked  up,    all    faults  cut   out,   some 
new  single  conductor  cable  added,  and  was  laid  on  Mav 
2ist  between    Beecher    Bay    on   Vancouver    Island   and 
Crescent  Bay  in  Washington.      Land  lines   will  connect 
this  with  Victoria  and  Seattle,  and,  by  the   end  of  June, 
\'ictoria  will  have  an  alternate  route.      A  few  years  ago 
there  was  a  cable  direct  from    Victoria  to    New   Dimge- 
ness,  but  it  had  to  be  abandoned    owing  to  the  armour 
being  destroyed  by  galvanic    action,   caused    by   copper 
veins  in  the  bottom  of  the  straits.     On  account  of  these 
veins  the    cable  was  not    replaced,    but  it  is   hoped  that 
the  new  route,  via  Beecher  Bay,  will  be  free  from  them. 
The  work  of  laying  and  picking  up  these   cables  was 
done  under  the  superintendence    of  Mr.  F.  B.    Gerrard, 
of  the  Commercial  Cable  Co. 's  staff. 


The  Jenckes  Machine  Co.,  of  Sherbrooke,  Que.,  have  equipped 
the  Athabasca  mine.  Nelson,  B.C.,  with  complete  hoisting^  outfit 
and  boiler. 

D.  S.  Mc.Arlhur  &  Co.,  of  Nelson,  B.  C,  are  developing;  their 
properties,  and  recently  purchased  throug-h  the  Rossland  branch 
of  the  Jenckes  Machine  Co.  one  of  their  complete  hoisting 
plants. 
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The  Metropolitan  Street  Railway  Com- 

Electric  Roads  in  .    .•       t-.  •    ■     ,  r>    -i         j 

Be    Yo  k  P3ny>  sf"  the    Ihird  Avenue   Kailroad 

Company,  of  New  'S'ork,  have  made 
application  to  the  State  Railroad  Commission  for  per- 
mission to  change  the  motive  power  on  the  various 
lines  not  now  operated  by  electricity.  It  is  said  that 
these  changes  will  cost  thirty  million  dollars,  and  will 
apply  to  about  150  miles  of  road.  It  is  probable  that 
the  underground  conduit  will  be  adopted.  When  the 
improvements  are  completed  both  horse  and  cable  power 
will  be  doiie  away  with. 


A  DETAILED  Summary  of  the  fire  losses 

Central  Stations  As      r  ^  .  ..,  ,     ,•  ,  .t     ^ 

Fire  Risks  Canada  will,  we  believe,  show  that 

central  stations  for  electric  light  and 
power  are  by  no  means  undesirable  risks  for  insurance 
companies.  Comparatively  few  stations  are  destroyed 
or  seriously  injured  by  fire.  Indeed  it  would  seem  that, 
owing  to  their  operation  at  night,  when  the  greater 
percentage  of  fires  occur,  the  danger  is  to  a  large  ex- 
tent minimized.  This  being  the  case  it  is  probable  that 
all  central  station  managers  have  not  given  sufficient 
attention  to  the  adoption  of  proper  methods  for  the  pre- 
vention of  fire.  The  Underwriters'  Association  is  now 
having  an  inspection  made  of  central  stations  in  On- 
tario, with  a   view    to    learning  how  far    they  meet  the 


demands  of  the  association.  It  is  therefore  in  the  in- 
terest of  the  electrical  industry  that  reasonable  pre- 
cautions against  fire  be  taken  by  the  owners  of  light 
and  power  stations.  In  this  connection  we  inighl  point 
out  the  necessity  tor  a  more  thorough  understanding 
helween  the  Underwriters'  .Association  and  the  electrical 
companies.  While  it  is  desirable  that  the  demands  of 
the  underwriters  should  be  complied  with  in  so  far  as  is 
expedient,  some  of  their  requirements  are  believed  to 
cause  unnecessary  hardship.  This  not  only  applies  to 
central  stations,  but  also  to  electric  wiring  of  buildings. 
We  hope  that  this  subject  will  be  brought  up  ;iiul  fully 
discussed  at  the  forthcoming  convention  oi  the  Cana- 
dian I'-lectrical  .Association. 


The  National  Electric  Light  Associatiiui 
Electrical  Conventions         ,  . ,       , , , .       •     c- .        .  n    ■  1  » 

in  Chicago  '"*""  ^"^  Illinois  Street  Railway  .Associa- 

tion held  their  annual  conventions  in 
Chicago  on  June  7th,  8th  and  9th.  .At  the  former  Mr. 
W.  McLea  Walbank,  of  Montreal,  read  a  paper  on 
"The  Cost  of  Producing  Itlectric  Power  by  Water 
Power  from  Lachine  Rapids."  .A  paper  on  "  (ieneral 
Distribution  from  Central  Stations  by  .Alternating  Cur- 
rents," was  presented  by  Mr.  11.  .A.  Wagner,  of  St. 
Louis,  and  a  companion  paper  on  "Ceneral  Distribution 
from  Central  Stations  by  .Mternating  Currents,"  by  Mr. 
Louis  A.  Ferguson,  of  Chicago.  .An  interesting  feature 
of  the  programme  was  an  illustrated  lecture  on  "  I'^lec- 
tricity  Direct  from  Coal,"  by  Mr.  Joseph  Wetzler,  of 
New  York. 


In  view  of  the  agitation  by  a  section  of 
K.agarfpower.      ^^^  P^ess    and  community  in  favor  of 

attempting  to  bring  electric  power  from 
Niagara  Falls  to  Toronto,  interest  attaches  to  a  schedule 
of  charges  recently  adopted  by  the  Cataract  Power  and 
Conduit  Co.  for  power  delivered  in  Buffalo,  the  rates 
being  for  three-phase  alternating  current  delivered  on 
the  premises  of  the  user  at  a  potential  of  2,200  volts  : — 
For  use  not  exceeding  1,000  units,  two  cents  per  unit  ; 
for  use  exceeding  1,000  units,  but  not  exceeding  2,000 
units,  the  rate  shall  be,  for  1,000  units  two  cents  per 
unit,  and  for  the  excess  one  and  five-tenths  cents  per 
unit  ;  for  use  exceeding  2,000  units,  but  not  exceeding 
3,000  units,  the  rate  shall  be,  for  2,000  units  one  and 
five-tenths  cents  per  unit,  and  for  the  excess  one  and 
two-tenths  cents  per  unit  ;  for  use  exceeding  3,000 
units,  but  not  exceeding  5,000  units,  the  rate  shall  be, 
for  3,000  units  one  and  two-tenths  per  unit,  and  for  the 
excess  one  cent  per  unit ;  for  use  exceeding  5,000  units, 
but  not  exceeding  10,000  units,  the  rate  shall  be,  for 
5,000  units  one  cent  per  unit,  and  for  the  excess  eight- 
tenths  of  a  cent  per  unit  ;  for  use  exceeding  10,000 
units,  but  not  exceeding  20,000  units,  the  rate  shall  be, 
for  10,000  units  eight-tenths  of  a  cent  per  unit,  and  for 
the  excess  seventy-five  hundredths  of  a  cent  per  unit  ; 
for  use  exceeding  20,000  units,  but  not  exceeding  40,000 
units,  the  rate  shall  be,  for  20,000  units  seventy-five 
hundredths  of  a  cent  per  unit,  and  for  the  excess  seven- 
tenths  of  a  cent  per  unit  ;  for  use  exceeding  40,000 
units,  but  not  exceeding  So, 000  units,  the  rate  shall  be, 
for  40,000  units  seven-tenths  of  a  cent  per  unit,  and  for 
the  excess  sixty-six  hundredths  of  a  cent  per  unit  ;  for 
use  exceeding  80,000  units,  the  rate  s'nall  be,  for  80,000 
units  sixty-six  hundredths  of  a  cent  per  unit,  and  for  the 
excess  sixty-four  hundredths  of  a  cent  per  unit.  There 
will  be  an  additional  charge  for  "  service  "  of  about  75 
cents  per  horse  power  per  month. 
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CORROSIVE  AND  SCALE-FORMING  AGENTS  IN 
BOILER  FEED  WATERS. 

By  \Vm.  Thomi'SOn. 
[Article  6]. 

Having  considered  the  scale  forming  properties  of  various  im- 
purities contained  in  natural  waters,  it  naturally  now  requires 
our  attention  to  be  drawn  to  remedial  measures.  This  we  can 
only  discuss  in  a  general  way,  since  conditions  of  use  and  im- 
purities in  feed  waters  vary  so  widely  ;  it  is  obviously  impossible  to 
lay  down  any  single  method  to  suit  all  cases.  Perfectly  satisfac- 
tory results  can  only  be  obtained  by  individual  examinations  of 
each  case,  taking  into  consideration  not  only  condition  and  nature 
of  impurities  in  feed  waters,  but  also  the  condition  of  service  and 
style  of  boilers  or  otiier  heating  apparatus  in  use. 

While  we  cannot  lay  down  a  rule  and  formula  adapted  lo  each 
case,  we  can,  at  least,  intelligently  discuss  the  nature  of  the  re- 
action it  is  our  desire  to  bring  about,  and  in  this  way,  I  hope, 
enable  the  engineer  to  have  reliable  data  at  hand  for  his  guidance. 
As  alreidy  pointed  out  during  the  early  stages  of  these  articles, 
the  solid  impurities  contained  in  the  feed  water  may  be  in  either 
of  two  conditions — suspended  mechanically,  or  held  in  solution. 
The  first  o(  these  has  quite  as  important  a  bearing  upon  final 
results  as  has  the  latter,  and  requires  just  as  careful  considera- 
tion. Since,  however,  matter  held  in  mechanical  suspension  re- 
quires nothing  but  mechanical  treatment  or  filtration  to  effect  re- 
moval, the  question  does  not  involve  any  serious  difficulty.  The 
writer  cannot  impress  too  strongly,  however,  upon  his  readers  the 
very  great  importance  that  this  kind  of  impurity  has  upon  forma- 
tion of  scale.  It  is  comparatively  easy  in  many  districts,  for 
various  reasons,  for  the  pumps  to  be  continually  delivering  to  the 
boilers  varying  quantities  of  finely  divided  clay,  sand,  etc.,  when 
water  on  surface  of  source  of  supply  appears  to  be  perfectly  clear, 
and  presence  of  such  impurities  is  not  even  suspected  until  the  engi- 
neer finds  his  boilers  coated  with  thick  scale  of  a  most  dangerous 
type.  Where  there  is  the  slightest  danger  of  anything  like  this 
occurring,  engineers  should  insist  upon  a  first-class  fi'tering  medium 
being  placed  between  source  of  supply  and  boilers,  and  stnall  first 
cost  of  a  real  first-class  article  of  this  kind  will  be  amply  repaid 
in  a  very  short  time. 

The  idea  that  any  kind  of  water  will  do  for  boiler  feed  purposes 
so  long  as  it  is  "wet"  is  far  too  prevalent.  The  presence  of 
such  impurities  as  are  usually  met  with  in  mechanical  suspension 
has  a  very  important  bearing  on  scale  formation,  especially  so  in 
the  presence  of  salts  of  lime  and  magnesia,  and  the  extraction  of 
matter  held  in  mechanical  suspension  in  very  many  cases  largely 
tends  not  only  10  reduce,  but  to  actually  prevent  the  formation  of 
scale,  and  the  first  important  requirement  necessary  for  the  build- 
ing up  of  a  good  feed  water  is  that  it  should  be  clean.  As  a  mat- 
ter of  fact,  insoluble  matter  in  suspension  should  in  no  case  be 
allowed  to  exceed  .5  grains  per  gallon.  If  care  and  judgment  are 
exercised  a  good  filter  can  be  easily  secured,  set  up,  and  kept 
clean,  and  a  very  large  proportion  of  the  matter  held  in  mechani- 
cal suspension  removed. 

Impurities  in  solution  are  of  quite  a  different  class,  inasmuch  as 
tiiey  cannot  be  extracted  by  mere  mechanical  filtration,  since  by 
being  in  solution  in  the  water  they  will  pass  through  the  finest 
filter,  and  as  a  consequence  before  they  can  be  extracted  a  change 
of  state  must  take  place,  and  they  must  be  changed  from  soluble 
to  insoluble  salts,  whereby  they  appear  in  condition  first  mentioned 
and  in  a  position  to  be  extracted  by  purely  mechanical  means. 

Before  proceeding  to  discuss  how  this  can  be  brought  about,  I 
wish  briefly  to  refer  to  my  first  article  on  this  subject  dealing  with 
the  application  of  electrical  current  for  prevention  of  corrosion, 
A  great  deal  has  been  claimed  by  various  inventors  and  writers  as 
to  tlie  adaptability  of  methods  of  this  kind  for  preventing  the  for- 
mation of  sca'e  and  eflTecting  its  removal  after  formation.  In 
some  instances  remarkable  success  was  attained,  in  many  others 
complete  failure  resulted.  The  method  has  not  been  universally 
successful,  nor  can  it  be,  for  many  reasons. 

I  have  already  pointed  out  that  there  are  certain  scales  such  as 
those  formed  from  t!ie  carbonates  of  lime  and  magnesia  that  are 
not  very  compact,  but  porous  and  easily  penetrated  by  the  water, 
consequently  ihe  water  easily  reaches  the  boiler  shell,  and  when 
brought  into  contact  with  a  voltaic  current  decomposition  of  the 
water  as  an  electrolyte  sets  in,  and  the  hydrogen  gas  bubbles 
which  form  on  the  iron  plate  very  soon  form  a  thin  film  of  hydro- 
gen gas,  interposed  between  the  scale  and  Ihe  plate  ;  as  a  conse- 
quence, scale  having  poor  adhesive  qualities  soon  peels  off.  Such 
a  result  cannot  be  obtained  except  in  the  presence  of  fairly  pure 
carbonate  scale. 

Other  scales  such  as  are  formed  from  carbonate  of  lime  and 
organic  matter,  sulphate  of  lime,  etc.,  are  hard,  compact,  tena- 
cious in  their  hold  upon  iron,  and  quite  impervious  to  water. 
Under  such  conditions  as  these  decomposition  of  the  water  cannot 
take  place  in  contact  with  the  plate,  and  consequently  the  thin 
film  of  hydrogen  gas  cannot  form  between  the  boiler  and  the  plate. 
The  methods  usually  adopted  to  prevent  the  formation  of  scale 
are  to  render  the  scale  forming  impurities  insoluble  by  physical  or 
chemical  changes,  thus  precipitating  impurities  either  previous  to 
or  after  reaching  boilers.  It  will  be  readily  seen  that  before 
treatment  of  this  kind  can  be  effective  certain  precautions  must  be 
taken. 

First— precipitate  so  formed  must  be  of  such  a  nature  that  it 
will  not  harden  or  bind  together  into  scale;  next,  chemical  com- 
pounds added  must  also  be  of  such  a^iature  that  they  themselves 
will  neither  form  scale  nor  yet  attack  the  boiler  parts,  as  with 
either  of  these  it  is  quite  possible  to  get,  as  a  fi..al  result,  a  condi- 
tion of  affairs  worse  in  effect  than  would  result  from  impurities 
originally  existing. 

A  process    for  softening   water,    originating  from  Scotland  and 


known  as  the  Porter-Clark  process,  may  here  be  referred  to  as  a 
very  useful  method  for  improving  feed  waters  containing  the 
soluble  bi-carbonates  of  lime  and  magnesia. 

This  method  consists  essentially  in  adding  to  the  feed  water  a 
quantity  of  lime  water  which  first  combines  with  free  carbonic  acid 
to  form  bi-carbonate  of  lime,  and  then  combining  with  the  excess 
of  carbonic  acid  contained  in  the  bi-carbonate  thus  formed  as 
with  the  excess  of  carbonic  acid  already  existing  as  bi-carbonate 
of  lime  and  magnesia — this  final  reaction  is  represented  by  follow- 
ing equation  (in  the  case  of  lime  sails,  a  similar  reaction  taking 
place  with  magnesia.) 

Lime  Water.  Bi-C.irbonate  of  Lime.  Cnrbonate  of  Lime.  Water. 

Ca(OH),,        +        Ca(H  CO3).,        =       2Ca  CO,       +       2H,0 

liolh  tfie  carbonate  of  lime  and  magnesia  are  insoluble  at  211* 
K.,  and  ne.irly  so  at  60  F.,  so  lliat  the  separation  of  the  precipitate 
becomes  mechanically  possible. 

As  will  readily  be  seen,  however,  care  must  be  taken  to  add 
just  the  quantity  of  lime  required  to  effect  precipitation  of  the  bi- 
carbonate, as  carbonate  or  calcium  hydro-oxide  will  pass  on  to 
the  boiler  and  deposit  lime  on  the  boiler  parts  as  evaporation  pro-  • 
ceeds,  and  if  in  any  g-reat  excess  a  worse  scale  will  be  formed 
than  would  have  been  formed  if  orig-inal  matter  had  been  allowed 
to  deposit  in  the  boiler.  Moreover,  since  action  of  lime  water  is 
limited  lo  excess  of  carbonic  acid,  free  or  combined  with  lime  and 
magnesia  as  bi-carbonates,  no  reaction  will  set  in  between  sulpliate 
ot  lime  and  lime  water,  consequently  use  of  this  process  is  Hniiled 
to  waters  rich  in  bi-carbonates,  and  may  be  easily  detrimental  if 
applied  to  waters  containing  much  sulphate  of  lime,  particularly  if 
any  excess  is  added,  as  then  the  whole  of  the  essential  require- 
ments tor  the  formation  of  a  hard  compact  scale  would  be  present. 

It  was  originally  my  intention  to  show  the  reaction  that  would 
set  up  between  a  number  of  the  many  compounds  on  the  market, 
but  I  find  to  do  this,  subject  will  become  imreasonablv  long.  I 
will  then  confine  myself  to  a  few  of  the  most  commonly  used  sub- 
stances. 

Possibly  the  chief  of  these  is  commou  hydrated  carbonate  of 
soda,  or  what  is  commercially  known  as  "  sal  soda."  This  com- 
pound is  largely  used  for  softening  water  both  of  temporary  and 
permanent  hardness,  reactions  settling  in  wi'h  both  bi-carbonate 
and  sulphate  of  lime,  as  shown  in  equation  : 

Ili-carbonate  of  lime      Carbonate  of  soda      Carbonate  of  lime      Hi-carbonate  of  soda 
(soluble).  (soluble).  (insoluble).  (soluble). 

Ca  (H  CO,,)„    +      Na,XO„       =      Ca  C  0;^      +      2NaHC03 

In  this  case  the  basic  carbonate  ot  soda  absorbs  or  combines 
with  the  excess  of  carbonic  acid  combined  with  carbonate  of  lime 
and  soluble  bi-carbonate  of  soda,  and  insoluble  carbonate  of  lime 
is  formed.      ( Xote,  the  reaction  with  the  magnesia  salts  is  similar.) 

.A  reaction  also  sets  in  between  the  sulphate  of  lime  present  and 
the  carbonate  of  soda  ;  thus  : 
Sulphate  of  liine.         Carlionate  of  soda.         Carbonate  of  lime.         Sulphate  of  soda. 

Ca  SO4        +  Na2C03  +  CaCOj  +         Na2.S04 

.•\nother  commonly  used  and  useful  reagent  is  the  tribasic  phos- 
phate of  soda,  which  i.s  in  many  cases  to  be  recommended  as  a 
good  reagent,  its  chief  property  being  the  ease  with  which  the  re- 
action sets  in  and  the  entirely  unhardenable  properties  of  the 
precipitate.  W'ith  sulpphate  of  lime  the  reaction  is  : 
Tri-basic  phosphate  of  soda.  Sulphate  of  lime.  Phosphate  of  lime.  Sulphate  of  soda. 
2Na3P04  +    -3CaS04     =Ca3(P04).,   +     3Na2S04 

The  chief  objection  to  use  of  chemical  compounds  of  this  type 
is  their  property  of  throwing  precipitates  down,  which,  if  allowed 
to  accumulate,  become  very  troublesome,  and,  to  overcome  this, 
frequent  efforts  are  being  made  to  introduce  compounds  that  will 
bring  about  a  chemical  change  but  leave  the  product  soluble  in 
water.  A  great  deal  may  be  said  for  and  against  use  of  com- 
pounds of  this  kind — particularly  against. 

Many  compounds  of  this  nature  contain  a  compound  known  as 
*'  sal  ammoniac,"  a  salt  known  in  chemistry  as  chloride  of  am- 
monia, or  muriate  of  ammonia,  and  having  the  composition 
NH4CL. 

The  reaction  between  the  lime  salts  and  ammonium  chloride  is 
a  very  distinctive  one  ;  taking,  for  instance,  sulphate  of  lime,  we  get: 
Sulphate  of  lime.  Sal  ammoniac.  Chloride  of  lime.  Ammonium  sulphate. 

CaS04        +      2NH4CI      =        CACI2         -I-       (NH4).,S04 

Both  sulphate  of  ammonia  and  chloride  of  lime  (note  i)  are  easily 
soluble  in  water,  and  a  high  degree  of  concentration  would  have 
to  be  reached  before  deposit  of  solid  matter  could  take  place  ; 
but,  as  I  have  already  pointed  out,  natural  waters  containing  liine 
salts,  either  sulphate  or  carbonate,  nearly  always  contain  mag- 
nesia in  some  form  or  other,  and  I  may  be  pardoned  for  once  more 
referring  to  the  great  danger  attendant  upon  the  use  of  sal  ain- 
moniac  in  presence  of  magnesia.  Taking,  for  instance,  magnesia 
as  commonly  present  as  bi-carbonate,  a  reaction  between  this  salt 
and  sal  ammoniac  would  set  up  as  follows  : 
Bi-carbonate  of  Bi-carbonate  of 

magnesia.  Sal  ammoniac.  Magnesium  chloride.  ammonia. 

Mg(HC03)„4-      2NH4CI      =  MgCl2  +   2NH4CO3 

Magnesium  chloride  is  very  unstable,  and  in  presence  of  heat  at 
once  breaks  up  into  oxide  of  magnesia  and  hydro-chloric  acid. 
The  acid,  being  volatile,  passes  off  with  the  steaiu,  and  plays 
havoc  with  steam  pipes  and  engine  valves  ;  while  m.'ignesia  salt  is 
in  even  worse  shape  than  it  was  originally,  since  oxide  of  mag- 
nesia is  a  very  fine  substance,  entirely  Insoluble  in  water,  and 
forming  a  ready  bonding  agent.  Any  compound  containing  even 
a  small  percentage  of  sal  ammoniac  should  be  looked  upon  with 
suspicion,  unless  magnesium  salts  are  entirely  absent  from  feed 
water. 

(Concluded  in  Next  Issue.) 

Note. — Ca  CI2  must  not  be  confounded  with  the  compound  usually  sold  as  a  dis- 
infectant under  the  name  of  chloride  of  lime,  which  is  a  mi-\ture  ofchlor.de  and  hypo, 
chlorite  of  lime. 
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AUTHORS  OF  C.  E.  A.  PAPERS. 

Below  will  be  found  some  particulars  of  the  gentle- 
men who  have  prepared  papers  for  the  forthcoming  con- 
tion  in  Montreal  of  the  Canadian  Electrical  Association: 

Mr.  Iames  Milne, 
Aulhor  of  tlie  paper  on  "Economies  in  llie  Boiler  Room,"  was 
born  in  .Aberdeen,  Scotland,  in  the  year  1865.  He  served  a 
five  years'  apprenticeship  in  engineerinjj^  at  Miii;iemoss  Paper 
Works,  .Aljerdeen,  Scolland,  attended  Gordon's  collejfe,  Aber- 
deen, and  secured  from  ihe  Science  and  .\rt  Department,  Soiiili 
Kensinjjton,  London,  first-class  diplomas  in  machine  construction 
and  drawing,  applied  meclianics,  steam  and  the  steam  eng^ine  and 
other  branches.  Twelve  years  Ago  he  came  to  Canad.i  and  was 
enjjafjed  by  M.  D.  Barr  &  Co.  and  the  Edison  General  Electric 
Company,  afterwards  becoming  a  partner  in  the  Keegans-Mllne 
Company,  electrical  engineei's  and  contractors,  Montreal.  W'iih- 
drawing  from  this  firm  he  was  appointed  general  supei  intendent 
of  the  Toronto  Incandescent  Light  Company,  and  while  thus  en- 
gaged lectured  on  "Electricity'  and  "Steam  and  th-  Steam  En- 
gine" at  the  Toronto  Technical  School.  A  (ew  months  ago  Mr. 
Milne  became  associated  with  the  Weeks-P^ldred  Company,  now 
the  General  Engineering  Company  of  Ontai  io,  of  which  he  is  now 
managing  director- 


Mr.   Fred.  A.   Bowman,  M..\.,  B.E. 

Mr.  Bowman,  author  of  Ihe  paper  on  "The  Importance  of 
Proper  .Methods  of  Illumination,"  was  born  at  Windsor,  N.S.,and 
gratluated  in  arts  and  mining  engineering  at  King's  C'ollege.  He 
took  the  e.xperl  ctnirse  at  the  Thomson-Houston  Woi'ks  at  Lynn, 
Mass.,  and  held  a  position  with  the  Xew  York  office  of  the  same 
company.  For  one  year  he  was  in  the  employ  of  the  Royal  Elec- 
tric Company  at  Montreal,  .and  since  1K92  has  occupied  the  posi- 
tion of  superintendent  of  the  New  Glasgow  Electric  Light  Co.,  of 
New  Glasgow,  N.  S.  Besides  being  associated  with  the  Cana- 
dian Electrical  .-Association,  he  is  a  member  of  the  American  Insti- 
tute ol  Electrical  Engineers,  and  president  of  the  recently  organ- 
ized Maritime  Electrical  Association.  His  portrait  appeared  in 
our  May  issue. 

Mk.  .\.  A.  Wright 
is  a  Canadian  by  birth,  ha\iug  been  born  in  the  county  of  Le**ds 
on  the  6tli  of  June,  184S.  He  received  his  prirtwiry  education  at 
the  Farmersville  High  School.  Fi"om  there  he  went  ti>the  Toronto 
Normal,  where  he  obtainetl  his  first-class  certificate.  Being 
anxious  to  acquire  a  thorough  knowledge  of  the  French  language 
he  proceeded  to  Berthier-en-Haut,  in  the  Province  of  Ouebec, 
where  he  devoted  his  time  entirely  to  the  perfecting  of  his  know- 
ledge of  that  language.  Leaving  Ouebec  in  1S70  he  returned  to 
his  native  province  of  Ontario  and  engaged  in  mercantile  business 


New  Victoria  Bridge,  Now  in  Course  of  Construction,  Montreal. 
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in  Renfrew,  where  he  has  remained,  and  is  now  the  head  of  the 
firm  of  A.  A.  Wright  &  Co.  In  i8S6  his  firm  first  entered  the 
field  of  electric  lighting,  purchasing  two  Ball  arc  machines,  which 
they  ran  in  connection  with  their  grain  elevator.  Later  on  they 
addf^d  a  T.  H.  alternating  plant,  and  have  continued  in  the  elec- 
trical business  ever  since.  Mr.  Wright  was  one  of  ihe  originators 
of  the  Canadian  Electrical  Association.  He  was  chosen  as  one 
of  its  first  directors,  and  still  continues  to  take  no  small  interest  in 
the  working  of  the  society.  He  is  an  ardent  politician,  but  has 
successfully  withstood  all  attempts  to  allow  his  name  to  be  put 
orward  for  political  honors,  although    frequently    urged  to  do  so. 

Dr.  J.  K.  Johnstone. 
Dr.  Johnstone  was  born  at  Branlford,  Ont.,  in  October,  1S49. 
He  graduated  in  medicine  in  the  year  1S70,  and  practiced  for 
about  twelve  years,  when  he  received  an  appointment  to  the  In- 
land Revenue  Department  as  Inspector  of  Gas.  L'pon  the  adop- 
tion by  the  Dominion  Government  of  an  act  for  the  inspection  of 
electric  light,  he  was  appointed  inspector  for  the  inland  revenue 
districts  of  Toronto,  Guelph  and  Owen  Sound,  in  addition  to  his 
former  duties,  with  head  office  in  Toronto. 

Mr.  Wm.  T.  Bonner, 
who  contributes  two  p.apers  for  the  coming  convention  of  the 
Canadian  Electrical  Association,  and  whose  portrait  appears  in 
the  group  of  the  local  committee  on  another  page,  is  a  native  of 
Ohio.  His  early  education  was  commenced  in  a  private  school  in 
Chiliicothe,  where  he  remained  until  finishing  in  the  high  school, 
when  he  took  a  practical    engineering  course  in  field    work  under 


Mr.  Bonner  then  moved  to  Chicago  and  accepted  a  situation  as 
Chicago  salesmanager  for  Eraser  &  Chalmers.  This  position 
was  soon  enlarged  to  include  cable  railway  and  steam  power 
work  generally.  During  the  summer  of  1S91  he  engineered  the 
deal  which  secuied  for  Eraser  &  Chalmers  the  complete  contract 
for  the  great  .Masonic  temple,  up  to  that  time  the  largest  known 
steam  power  installation  for  commercial  buildings.  Owing  to  his 
success  in  this  connection  he  was  afterwards  given  charge  of 
many  important  negotiations  for  power  instalhation  all  over  the 
continent,  including  the  great  Broadway  cable  plants  in  Xew  York 
city  in  1S91,  requiring  over  4,000  tons  of  boilers,  engines,  ciible 
winding  machinery  and  connections,  and  costing  more  than  half 
a  million  dollars.  Mr.  Bonner  still  regards  with  pardonable  pride 
the  flattering  comments  of  his  principals  in  their  letters  to  him 
while  engaged  on  this  negotiation  in  New  York.  After  the  close 
of  Ihe  World's  Eair  lie  went  to  New  York  as  general  eastern 
agent  for  the  Butman  Company,  of  Chicago,  builders  of  a  new 
type  of  vertical  boiler,  continuing  there,  with  the  exception  of  a 
short  engagement  in  Chicago  late  in  1894,  until  January,  1S95, 
when  he  came  to  Montreal  as  general  Canadian  agent  for  the 
Babcock  &  Wilco.v  Company  of  Xew  York. 

Although  Canada  had  been  included  as  a  part  of  the  territory 
ceded  to  the  English  company  at  the  time  of  its  organization  in 
18S0,  the  New  York  company  continued  to  operate  it  up  to  July, 
1896,  when  Babcock  &  Wilcox,  Limited,  assumed  active  charge 
and  Mr.  Bonner  accepted  the  Cincinnati  oflice  as  his  choice  of 
the  L'niled  States  districts  offered  him  by  the  New  York  company. 
\Vithin  a  few  months,  however,  he  was  called  to    London  to   con- 
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Wm.  E.  Strong,  an  eminent  civil  engme^r  engaged  in  railroad 
construction  and  river  improvement  for  the  United  States  govern- 
ment. Abovit  this  time  he  contracted  the  W'est  Point  fever,  and 
through  personal  application  at  Washington,  received  from  Presi- 
dent Hayes  promise  of  appointment.  Some  trivial  incident  oc- 
curred, however,  which  caused  him  to  adopt  a  commercial  course, 
filling  two  positions  between  i8;8  and  1883  with  book  and  station- 
ary firms  in  Chiliicothe  and  Toledo. 

In  1883  Mr.  Bonner  married  Miss  Baker,  of  Toledo,  and  re- 
turned to  Chiliicothe  to  manage  the  grain  and  feed  business  of 
his  father,  who  died  early  in  1S84.  .A  few  months  later  he  was 
elected  secretarv  and  manager  of  the  Great  W'estern  Carbon  Co., 
organized  by  a  syndicate  of  Toledo  capitalists  to  build  and  operate 
large  works  in  (jmaha  for  the  manufacture  of  ammonia  sulphate 
and  bone  charcoal  for  refining  sugar.  .Although  the  feed  mill  in 
Chiliicothe  offered  some  opportunity  for  practice  in  mechanical 
engineering,  it  was  not  until  the  carbon  works  were  being  built 
that  Mr.  Bonner's  natural  tastes  were  given  full  scope,  and  he 
realized  the  opportunities  before  him.  Although  absolutely  with- 
out experience  and  entirely  ignorant  of  the  character  or  process 
of  manufacture  of  the  product  to  be  turned  out,  the  executive  and 
technical  management  of  the  carbon  business  was  entrusted  to 
him,  and  within  a  year  he  brought  the  works  to  a  state  of  perfec- 
tion highly  satisfactory  to  his  company — certainly  a  creditable 
achievement  for  a  youth  of  twenty-four.  In  1S88  the  business  was 
wound  up  owing  to  failure  of  supply  of  raw  material,  and  he  then 
commenced  business  for  himself  as  contracting  mechanical  engi- 
neer, making  a  specialty  of  designing  and  installing  steam  power 
plants.  In  this  he  was  fairly  successful  until  the  repeated  failure 
of  crops  in  the  west  burst  the  bubble  of  inflated  values  in  Omaha, 
Kansas  City  and  other  places  in  1S90. 


suit  with  the  English  company  regarding  Canadian  business,  with 
the  result  that  he  returned  to  Montreal  in  October,  1897,  as  man- 
ager for  Ihe  entire  Dominion  of  Canada,  which  position  he  now 
holds. 

Mr.  Bonner  is  ver)'  enthusiastic  about  his  chosen  profession, 
and  makes  it  an  invariable  rule  to  study  the  principle  and  plan  of 
any  important  engineering  work  or  power  installation  wherever 
he  goes.  During  the  past  fifteen  years  he  has  visited  every  im- 
portant place  in  Canada  and  the  L'nited  States  east  of  the  Rocky 
mountains,  and  the  inforntalion  gained  from  personal  observation 
of  engineering  methods  here  and  also  in  England,  Ireland,  Scot- 
land and  France,  places  him  in  a  very  enviable  position  as  a  con- 
sulting engineer.  Naturally  of  an  inventive  turn  of  mind  and 
quick  to  devise  methods  for  overcoming  diflScult  engineering  prob- 
lems, his  contracts  are  carried  out  with  satisfaction  alike  to  his 
company  and  their  customers.  The  Babcock  &  Wilcox  offices  in 
Montreal  also  reflect  his  taste  and  ingenuity,  being  generally  re- 
garded by  well  posted  authorities  as  unequalled  for  convenience 
and  effective  display. 

Although  a  member  of  several  social  and  athletic  clubs,  Mr. 
Bonner  is  not  in  any  sense  a  club  man,  preferring  the  more  profit- 
able pleasure  of  technical  organizations.  A  member  of  the  .Ameri- 
can Society  of  Mechanical  Engineers  since  1S92,  Mr.  Bonner,  on 
coming  to  Canada,  soon  became  interested  in  the  Canadian  Elec- 
trical Association  and  the  Canadian  Jlining  Institute,  being  re- 
elected in  March  last  a  member  of  the  executive  council  of  the 
Quebec  division. 

~  As  early  as  1876  he  contributed  to  the  local  publications  notes 
on  his  observations  at  the  Centennial  and  other  subjects.  His 
paper  on  ancient  Pompeiian  boilers  read  before  the  New  York 
meeting  of  the  .American  Society  of  Mechanical  Engineers  in  iSg6 
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was  very  exlensixely  copied  and  comniented  upon  by  the  technical 
and  new'.s  papers  all  over  the  L'niled  Stales,  and  also  by  London 
Kn^jineering  and  many  other  journals  in  nearly  every  foreign 
countrv. 

Mr.  M.  \V.  Hopkins. 

.Mr.  M.  W.  Hopkins,  B.Sc,  C.E.,  author  of  the  paper  on  "  The 
ICIectric  Current  in  the  Rainy  River  Gold  Mines,"  was  connected 
with  the  construction  of  the  Hamilton,  Grimsby  and  Beamsville 
Electric  Railway.  Recently  he  has  been  engaged  in  civil  engi- 
neering in  the  gold  fields  of  Norlhwestern  Ontario. 

Mr.  L.  OeWitt  M.\c.ii;. 
Mk.  L.  OcWilt  Magie  was  born  in  Northern  Pennsylvania 
about  3J  vears  ago.  He  became  connected  with  the  Stanley 
Electrical  iMfg.  Co.,  of  Pittsfield,  .Mass.,  at  its  inception  in  1890, 
remaining  with  them  until  June,  1S95,  when  he  received  the  ap- 
pointment of  chief  electrical  engineer  of  the  Royal  Electric  Com- 
pany, .Montreal,  with  whom  he  has  been  engaged  since  that 
time.  .Mr.  Magie  gained  considerable  prominence  in  Canadian 
electrical  circles  in  connection  with  the  electrical  work  on  the 
North  Shore  Power  Company's  plant  at  Hatiscan  Chute,  Que., 
carrying  power  to  Thiec  Rivers,  a  distance  of  16  miles,  and  also 
in  the  reorganizingof  the  Montmorency  Power  Company's  work  at 
.Montmorency  Ealls,  Oue.,  transmitting  power  to  Ouebec  city,  a 
distance  of  10  miles.  He  is  also  chief  of  the  Chanibly  Mfg.  Co.'s 
plant,  which  will  transmit  power  from  Chambly  Rapids  to  Mont- 
real. This  plant  is  the  largest  of  its  kind  in  Canada,  conveying 
electrically  25,000  h.p.  a  distance  of  14  miles. 


THE  ELECTRIC  LIGHTING  FRANCHISE  AT  OTTAWA. 

The  following  review  of  the  steps  that  have  been  taken  in  con- 
nection with  the  application  of  the  Deschenes  Electric  Company 
for  permission  to  supply  light  and  power  within  the  city  of 
Ottawa  is  furnished  by  a  correspondent  : 

The  Ottawa  Electric  Company,  which    is   a   combination  of  the 


etc.)  was  refused  by  a  vote  of  14  lo  to.  Notice  of  rccoTisidera- 
tion  was  immediately  given  by  one  of  the  aldermen. 

During  these  exenis  .1  genilema:;  coimccied  with  the  Heschenes 
Company  made  sl.'itements  in  the  public  press  charging  certain 
.aldermen  with  getting  their  lights  from  the  Ott.awa  ICIectric 
Contpany  free  of  charge.  This  was  immediately  taken  up  by  the 
Ottawa  Company,  who  appointed  the  president  of  the  Hoard  of 
Trade  as  referee,  and  asked  him  to  appi>int  certified  iiccotintants 
to  go  through  the  books  of  the  company.  This  he  did,  and 
published  a  leporl  completely  exonerating  the  aldeimen  from  the 
charge,  and  showing  it  to  be  absolutely  false.  In  the  meantime, 
a  public  meeting  h.'id  been  calleil  .'it  the  citv  hall  to  consiiler  the 
question  of  these  charges,  at  which  meeting  the  accuser  of  the 
aldermen  was  to  substantiate  his  charges,  or  failing  to  do  so  was 
to  give  $100  to  the  charities  of  Ottawa.  The  meeting  was  largely 
attended  and  proved  a  boomerang  to  those  who  had  called  it. 
Not  only  were  the  charges  dropped  in  the  most  ignominious 
manner,  but  the  meeting  proved  itself  in  favor  of  municipal 
ownership,  and  asked  that  no  other  company  be  allowed  to  do 
business  in  the  city,  and  thus  complicate  matters  for  a  transfer  to 
the  city. 

.•\t  a  later  meeting  of  the  City  Council  the  aldermen  refused  to 
re-consider  the  t)uestion.  A  motion  to  rescind  at  the  end  of  the 
meeting  was  also  voted  down.  The  motion  adopted  by  the  Coun- 
cil gave  the  Ottawa  Compaii}'  a  monopol)-  of  electric  lighting  in 
Ottawa  for  seven  j'ears,  the  unexpired  portion  of  their  contract 
for  lighting  the  city  streets,  ."ind  the  com|ianv  agreed  to  sell  out  to 
the  city  by  .'irbitr.-ition  at  an\'  time  the  city  might  wish  to  accjuire 
their  plant  atui  business.  The  legiility  of  this  was  attacked  on  the 
ground  that  the  Council  could  not  give  exclusive  privileges  ;  this 
was  conHrEiied  by  the  City  .Solicitor's  opinion  in  writing.  A 
motion  was  then  introduced  providing  that  the  city  give  the 
Ottaw.'i  Electric  Company  such  exclusive  privileges  for  seven 
years  subject  to  the  company  obtaining  the  necessary  legislation 
to  enable  the  city  lo  make  with  the  company  a  contract  to  that 
elTect.     This  would  have  settled  the  case  between  the  comjianies 


three  electric  lighting  companies  formerly  existing  in  the  city  of 
Ottawa,  namely,  the  Chaudiere  Electric  Light  &  Power  Co.,  the 
Standard  Electric  Co.  of  Ottawa,  Liinited,  and  the  Ottawa 
Electric  Light  Co.,  have  had  a  busy  time  lately  fighting  off  opposi- 
tion. 

The  Deschenes  Electric  Company,  incorporated  by  letters 
patent  and  promoted  by  the  principle  owners  of  the  Hull  Electric 
Company,  applied  to  the  Dominion  government  and  obtained 
permission  to  lay  cables  across  the  Ottawa  river  opposite  the 
city,  and  lo  bury  such  cables  on  the  government  reserve  along 
the  banks  of  the  Rideau  canal  to  a  point  opposite  the  Canada 
Atlantic  central  station,  from  where  they  could  distribute  current  to 
the  city.  The  cables  having  been  successfully  laid,  they  werecon- 
•nected  to  the  Russell  Theatre,  which  they  could  light  without 
using  any  of  the  city  streets.  Later  on  they  filed  an  application 
with  the  City  Council  asking  for  permission  to  supply  light  and 
power  to  the  citizens  of  Ottawa.  This  application  was  referred 
to  a  special  committee,  who  asked  both  the  Ottawa  Electric 
Company  and  the  Deschenes  Company  to  make  proposals  to  the 
city  as  to  what  rates  they  were  disposed  to  accept,  etc.  The 
Deschenes  Company  asked  a  rate  of  one  cent  per  ampere  hour, 
with  cash  discount  of  40^^,  while  the  Ottawa  Company  offered  a 
similar  rate,  with  33^:3%  for  prompt  payment.  On  account  of  the 
large  number  of  customers  who  would  get  immediate  benefit  of 
the  discount,  and  the  fact  that  the  Deschenes  Company  had  not 
yet  any  business  in  the  city,  it  \Vas  urged  by  the  Ottawa  Com- 
pany that  their  offer  was  as  advantageous  as  that  of  the  Des- 
chenes Company.  They  were  later  asked  to  make  their  discount 
40%,  which  they  agreed  to  do,  and  which  they  immediately  did, 
annoimcing  in  the  city  papers  that  this  discount  would  be  granted 
from  that  date. 

When  the  question  came  up  before  the  City  Council,  the  appli- 
cation of  the  Deschenes  Company  (which,  by  the  way,  did  not 
offer  to  pay  the  city  anything,  although  the  company  is  not  a 
local  one  and  were  paying  nothing  to  the  city  in  the  way  of  taxes. 


and  the  city,  but  it  was  side-tracked  by  an  amendment  referring 
the  question  back  to  the  committee  in  order  that  they  might  ascer- 
tain from  the  Ottawa  Company  on  what  terms  it  would  sell  out  to 
the  city.  The  matter  now  rests  there,  and  it  would  be  interesting 
to  know  what  the  next  move  will  be. 

The  Ottawa  Electric  Company,  who  spend  Sioo.ooo  per  year  in 
the  city,  and  pay  several  thousand  dollars  in  taxes,  and  whose 
employees  all  reside  in  the  city  of  Ottawa,  felt  thai  they  could  not 
allowa  company  whose  pl.ant  and  business  was  all  outside  to  come 
into  the  city,  and,  without  paying  anything  for  the  privilege,  cut 
rates  and  take  a  part  of  their  business  from  them,  without  making 
strenuous  efforts  to  prevent  il.  In  this  they  were  supported  by  a 
large  portion  of  the  citizens,  who  fell  that  the  home  company 
should  be  given  the  preference,  especially  when  they  were  willing 
to  make  their  rates  as  low  as  ;iny  Ih.'it  had  been  offered,  and  it 
was  also  the  general  opinion  that  it  would  be  better  lo  have  only  one 
company  to  deal  with  should  the  city  ever  wish  to  acquire  a  (ilant. 

It  is  not  unlikely  that  a  plebiscite  will  be  suhmilled  10  the  elec- 
tors asking  if  ihey  are  favorable  to  the  city  owning  and  operating 
an  electric  plant,  not  only  for  street  lighting  of  the  city,  but  also 
for  distribution  to  the  citizens  generally. 

In  the  Coimcil  fourteen  of  the  aldermen  are  staled  to  have  sup- 
ported the  contentions  of  the  Ottawa  Company.  There  were  some 
among  the  ten  who  opposed  it  who  fought  bitterly  against  the 
company.  One  would  think  from  their  treatment  of  the  matter 
that  the  company  had  been  a  public  nuisance  rather  than  the 
means  of  introducing  electricity  into  almost  every  home  in  the  city 
at  a  time  when  it  was  difficult  to  get  any  capitalist  to  invest  his 
money  in  electrical  enterprise.  Now  that  the  company  has  shown 
that  the  business  can  be  made  to  pay,  there  are  many  ready  and 
anxious  to  spoil  their  business  in  order  to  get  a  small  slice  them- 
selves. 


The  Royal  Electric  Company  is  installing  an  arc   plant    for   the 
Soulanges  Canal. 
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CANADIAN  PACIFIC  RAILWAY  COMPANY'S 
LONG  COPPER  WIRE. 

Owing  to  the  Yukon  excitement,  and  the  greater 
prosperity  now  prevailing-  throughout  Canada,  the  tele- 
graph business  between  the  far  west  and  eastern  Canada 
has  so  largely  increased  as  to  necessitate  the  erection  of 
additional  wires  by  the  Canadian  Pacific  Railway  Com- 
pany's telegraph  department.  In  addition  to  over  1,000 
miles  of  iron  wire  put  up  on  different  sections  this  j'ear, 
the  management  decided  on  stringing  a  copper  wire 
weighing  300  pounds  per  mile  from  Montreal  to  Van- 
couver, to  be  used  for  Pacific  coast  business.  Montreal 
to  \'ancover  being  too  great  a  distance  for  the  practical 
working  daily  of  a  through  connection  by  means  of  an 
iron  wire,  all  transcontinental  telegrams  are  at  present 
received  and  transmitted  at  Winnipeg,  two  iron  wires 
of  580  pounds  per  mile  being  used.  This  entails  addi- 
tional expense  for  salaries,  and,  of  course,  a  certain 
amount  of  delay.  Copper  being  about  six  times  better 
as  an  electric  conductor  than  iron,  the  new  wire  will 
bring  \'ancouver  nearer  to  Montreal,  electrically,  than 
now  Winnipeg  is. 

The  circuit  will  be  worked  duplex,  i.e.,  telegrams 
passing  in  opposite  directions  simultaneously.  Auto- 
matic repeaters  will  be  placed  at  Fort  William,  Ont., 
and  Swift  Current,  N.W.T.,  thus  dividing  the  line  into 
three,  approximately,  equal  sections.  It  is  quite  likely 
that  during  part  of  the  year  repeaters  will  only  be  re- 
quired at  Winnipeg.  The  copper  wire  will  be  reserved 
for  transcontinental  business,  and  the  present  two  heavy 
iron  wires  will  be  used  for  business  with  Winnipeg  and 
the  Northwest  and  any  overflow  from  the  copper  wire. 

Should  the  overland  business  increase  beyond  a  cer- 
tain point,  the  copper  wire  will  be  quadruplexed,  i.e., 
two  telegrams  sent  each  way,  or  four  in  all,  at  the  same 
time.  When  completed  this  will  be  the  longest  land 
line  circuit  worked  daily  in  the  world. 

The  wire  is  being  drawn  by  the  Dominion  Wire 
Manufacturing  Co.,  at  Lachine,  from  Calumet  and 
Hecla  copper.  Tests  are  made  daily  from  every  tenth 
bundle  at  McGill  college  by  Graham  Drinkwater,  under 
the  supervision  of  Prof.  Bovey,  L. L. D.,  C.E.  The  wire 
is  required  to  stand  a  breaking  strain  of  960  pounds, 
with  an  elongation  of  one  per  cent  ;  30  twists  in  a  six 
inch  length  ;  to  be  vi^ound  in  six  close  turns  around 
wire  of  its  own  diameter,  and  untwisted  without  break- 
ing ;  weigh  between  295.6  and  304.3  pounds  per  mile  ; 
diameter  between  .  1 36  and  .  1 38  of  an  inch  ;  and  a  mini- 
mum conductivity  of  96  per  cent,  of  pure  copper. 
Should  any  sample  not  pass  the  tests,  each  remaining 
bundle  in  the  lot  of  10  is  tested  and  all  hot  passing  are 
rejected.  The  approved  bundles  must  have  an  inside 
diameter  of  24  inches,  and  weigh  between  150  and  220 
pounds  without  splice  or  brace,  either  in  the  original 
rod  or  the  completed  wire.  Mr.  Drinkwater  tags  each 
bundle  and  looks  after  the  shipments.  The  tie  wires 
are  soft  copper  of  the  same  diameter  as  the  line  wire, 
the  manner  of  tying  being  one  designed  by  Mr.  Towns- 
ley.  The  joints  in  construction  are  made  with  what  is 
known  as  the  Mclntyre  sleeve  with  the  ends  soldered, 
it  having  been  found  that  without  the  solder  as  made  in 
the  United  States  the  joint  broke  at  about  500  pounds 
strain.  By  soldering  the  breaking  strain  is  increased 
to  900  pounds. 

It  was  intended  to  use  white  porcelain  insulators,  and 
120,000  were  ordered  from  Europe;  but  on  account  of 
delay  in  shipping  the  work  was  commenced  and  glass 
insulators  used  on  the  section  from  Montreal  to  Winni- 
peg. They  are  manufactured  by  the  Diamond  Glass 
Co.,  at  Montreal.  From  Winnipeg  west,  the  porcelain 
insulators  will  be  used,  and  probably  the  glass  east  of 
Winnipeg  will  be  replaced  with  porcelain  later  on.  The 
insulators  will  weigh  75  tons. 

Although  the  distance,  via  new  short  line  to  Ottawa, 
is  only  2,897  miles,  3,000  miles  of  wire  is  required, 
equal  to  450  tons  or  23  car-loads.  To  make  the  joints, 
nearly  two  miles  of  wire  is  used,  and  the  necessary  slack 
between  poles  takes  up  some  six  miles  more.  A  small 
supply  must  be  left  with  each  lineman  for  any  repairs  ; 
this  will  eat  up  about  25  miles  more.  The  tie  wires  use 
up  six  and  a  quarter  tons  of  copper. 


Work  was  commenced  on  April  7th  by  one  gang,  and 
as  soon  as  sufficient  wire  could  he  supplied  other  gangs 
were  started  out,  until  there  were  seven  gangs,  consist- 
ing of  150  men,  employed.  It  was  intended  to  have 
two  more  gangs  on  the  work  ;  but  on  account  of  con- 
siderable reconstruction  of  the  pole  line  west  of  Winni- 
peg, now  going  forward,  it  was  thought  best  not  to 
string  the  copper  until  after  this  work  was  finished,  so 
as  to  handle  it  as  little  as  possible. 

The  section  from  Montreal  to  Winnipeg  will  be  com- 
pleted during  the  latter  part  of  June,  and  will  be  put  in 
use  at  once.  The  whole  line  is  expected  to  be  finished 
by  the  first  of  August,  in  time  to  accommodate  the 
heavy  fall  business. 

W.  J.  Camp,  electrician  for  the  department,  has 
supervision  over  the  whole  work,  which  passes  over 
three  divisions.  The  first  one  from  Montreal  to  Fort 
William,  Ont.,  990  miles,  is  being  constructed  by  four 
gangs  under  Jos.  Townsley,  Superintendent  of  Con- 
struction, eastern  division,  assisted  by  J.  F.  Richardson, 
Assistant  Electrician. 

The  second  stretches  from  Fort  William,  Ont.,  to 
Donald,  B.  C,  1450  miles.  On  this  section  there  are 
three  gangs  on  the  wire  and  two  on  pole  work,  under 
B.  .S.  Jenkins,  Superintendent  Telegraph,  western  divis- 
ion, assisted  by  S.  Edwards,  inspector. 

The  last  section  is  from  Donald  to  \'ancouver,  458 
miles,  J.  Wilson,  Superintendent  Telegraph,  Pacific 
division,  assisted  by  E.  H.  Grindrod,  inspector,  will 
have  two  gangs  on  this  portion.  They  are  now  on 
reconstruction  and  will  start  work  on  the  copper  about 
the  middle  of  June. 

MR.   CHAS.    R.   HOSMER. 

Mr.  Hosmer,  who  is  at  the  head  of  the  Canadian 
Pacific  RaiKvay  Co.'s  telegraph  system  of  Canada,  was 
born  of  American  parents  in  the  small  village  of  Coteau 
Landing,  Que.,  (about  forty  miles  from  Montreal)  in 
November,  1851.  He  started  learning  telegraphy  at  the 
Grand  Trunk  railway  station  at  that  village  when  a  lad 
of  thirteen,  and  took  charge  of  his  first  telegraph  office 


Mr.  Chas.  R.  Hosmer. 

in  August,  1866,  since  which  time  he  has  been  con- 
stantly employed  in  the  telegraph  business  in  one  capa- 
city or  another.  He  taught  telegraphy  at  Beauharnois, 
Maskinonge  and  Ratiscan,  in  the  province  of  Quebec, 
during  the  year  1868.  From  Coteau  Landing  he  went 
to  Kingston,  Ont.,  in  the  service  of  the  Montreal  Tele- 
graph Company,  and  was  made  manager  of  the  Do- 
minion Telegraph  Company  at  that  place  in  1870.  With 
the  same  company  he  worked  in  Buffalo  in  1871,  and 
was  transferred  to  Montreal  as  superintendent  of  the 
Dominion  Telegraph  Company  in  1873,  at  the  age  of 
22.  He  remained  in  the  service  of  the  Dominion  Tele- 
graph Company  until  it  was  amalgamated  with  the 
Great  North-Western  Telegraph  Company,  when  he 
organized  the  Canada  Mutual  Telegraph  Company  (in 
1881),  which  was  the  Canadian  connection  of  the  Mutual 
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Union  Telegraph  Co.  He  was  president  and  general 
manager  ot  this  company  until  he  went  into  the  service 
of  the  Canadian  Pacific  railway  in  iS86. 

Mr.  F4osmer  is  one  of  the  vice-presidents  of  the  Com- 
mercial Cable  Company,  and  is  also  a  director  of  the 
Postal  Telegraph  Company  in  New  N'ork,  as  well  as  of 
the  Direct  U'est  Indies  Cable  Company. 

MK.    W.   J.    IWMP. 

.Mr.  Camp,  electrician  of  the  Canadian  Pacific  Railway 
Company's  telegraph  department,  was  born  April  2nd, 
1855,  at  Oakville,  Ont.  He  entered  the  service  of  the 
Dominion  Telegraph  Company  at  Prescott,  Ont.,  in 
1874,  and  in  a  few  months  was  in  charge  of  the  wire 
testing    in  that   district  ;   the    following    spring    he   was 


.Mr.  U.  J.-Cakf. 

transferred  to  Montreal  as  book-keeper.  In  1876  he 
was  promoted  to  be  manager  of  the  office  at  VV'atertown, 
X.  \'.,  but  a  few  months  later  left  the  service  and  worked 
on  different  points  on  the  New  York  Central  railroad, 
Troy  and  Boston  railroad,  and  for  the  Western  Union 
Telegraph  Co.,  at  Albany,  \.  V.,  leaving  the  latter  place 
to  re-enter  the  service  of  the  Dominion  Telegraph  Com- 
pany at  Montreal,  where  he  was  appointed  night  chief. 
In  January,  1878,  he  became  train  despatcher  for  the 
Q.  M.  O.  &  O.  R.  R.,  but  on  the  government  seizing 
that  road  he  returned  to  the  night  chiefship  of  the  Do- 
minion Telegraph  Co.,  later  on  being  advanced  to 
assistant  day  chief.  When  the  amalgamation  of  the 
telegraph  companies  took   place  he  was  retained  by  the 


Mr.  Joseph  Townslev. 

Great  North-Western  Telegraph  Company.  In  1884 
he  was  appointed  superintendent  of  the  Holmes  Electric 
Burglar  Alarm  Company  at  Montreal,  from  which  he 
resigned  to  accept  his  present  position. 

MR.   JOSEPH  TOWNSLEV. 

Mr.  Townsley    was  born    at  Rockfield,    Ont.,  on  the 
24th  day  of  January,    1842.      On   the    ;st  day  of  May, 


1867,  he  entered  the  employ  of  the  Montreal  Telegraph 
Company  on  line  repairs  and  construction,  and  only 
severed  his  connection  with  the  old  company  on  May 
1st,  1882,  to  accept  his  present  position  of  superinten- 
dent of  construction  and  repairs  on  the  eastern  division 
of  the  Canadian    Pacific  Railway   Company's   telegraph. 

.MR.    H.    O.  JENKINS. 

Born  .\pril  8th,  1859,  at  Richmond  lllll,  County 
■S'ork,  Ont.,  Mr.  Jenkins  entered  the  telegraph  service 
at  fourteen  years  of  age  at  Madoc,  Ont.      .After    several 


li.    l1.    Jl.NKI.N.^ 


years  service  with  the  Montreal  and  Dominion  telegraph 
companies  at  different  points,  he  went  to  Manitoba  in 
1 88 1  for  the  Canadian  Pacific  Railway  Co.,  and  was 
appointed  superintendent  of  telegraphs  on  the  western 
division  of  the  system  in  18S3. 

.MR.   JAMES   WILSON. 

Mr.  Wilson  was  born  in  Iviora,  Ont.,  1856.  He  first 
worked  in  the  Montreal  Telegraph  Company's  office  at 
his  native  town  until  August,  1870.  In  1872  he  joined  the 
Dominion  Telegraph  Company's  staff  in  Toronto,  and 
was  transferred  in  1876  to  the  direct  United  States  cable 
station  at  Tor  Bay,  N.  S.  In  1876  he  was  inspector 
and  paymaster  of  construction,  and  in  1879  superintend- 
ent  of  construction   for    the  Dominion    Telegraph  Com- 


Mr.  J.\mes  Wilson. 

pany  in  the  maritime  provinces.  In  May,  1880,  he  was 
appointed  district  superintendent  in  British  Columbia  of 
the  Dominion  government  telegraphs,  which  position 
he  held  until  the  system  was  purchased  by  the  Canadian 
Pacific  Railway  Company,  October  1st,  1886,  when  he 
was  appointed  superintendent  of  the  Pacific  division  ot 
the  Canadian  Pacific  Railway's  telegraph  system. 

MR.     J.4MES     KENT. 

Mr  Kent,  Superintendent  of  the  Canadian  Pacific 
Telegraphs,  Montreal,  Quebec,  was  born  in  Montreal 
on  January    15th    1854.      He  entered  the  service  of  the 
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Montreal  Telegraph  Company  as  messenger,  shortly 
after  leaving  school  in  1868.  He  was  promoted  to  the 
operating  room  as  check  boy,  and  after  a  short  time 
became  an  operator.  After  working  as  such  for  five 
years  he  was  appointed  night  chief,  and  subsequently 
day  wire  chief  for  the  same  company,  which  position  he 
held  until  1886,  when  he  resigned  to  accept  the  position 
of  chief  operator  of  the  Canadian  Pacific  Railway  Tele- 
graphs   at   Montreal,    which    opened  for    business    that 


Mr.  James  Kent. 

year.  In  i8go  he  was  promoted  to  the  superintendency 
of  the  eastern  division  of  the  same  system,  which  position 
he  still  holds. 


AN  UP-TO-DATE  SUPPLY  HOUSE. 

The  establishment  of  K.  K.  T.  Priiifjle,  216  St.  James  street, 
Montreal,  is  now  well  and  favorably  known  throughout  Canada  as 
one  of  the  leadings  supply  houses.  Previous  to  189S  Mr.  Prin^le 
had  only  a  small  office,  from  which  he  transacted  a  small  but 
growing  business,  confining  his  efforts,  however,  almost  exclus- 
ively to  the  sale  of  Packard  lamps  and  transformers  and  Toronto 
motors  and  generators  ;  but  in  January  of  last  year,  realizing  the 
large  field  and  increasing  demand  for  all  lines  of  electrical  goods, 
he  opened  his  present  establishment,  where,  notwithstanding  keen 
competition,  he  has,  by  sound  business  principles  and  straightfor- 
ward dealing,  built  up  what  is  generally  conceded  to  be  one  of  the 
most  up-to-date  supply  houses  in  Canada.  Intending  visitors  to 
the  Electrical  Association  Convention  should  not  fail  to  call  oil  Mr. 
Pringle,  who  is  a  member  of  the  local  committee,  and  whose  genial 
countenance  appears  on  another  page  of  this  issue. 


FAN  MOTORS. 


Some  means  of  maintaining  a  circulation  of  air  to  lessen  the  oppres- 
sive heat  of  summer  have  been  employed  by  all  nations  for  many  cen- 
turies. A  marked  difference,  however,  exists  between  ancient  and 
modern  methods,  and  the  development  of  the  electric  fan  motor  is  one 
of  the  triumphs  of  nineteenth  century  civilization. 

Now  that  the  fan  motor  has  passed  through  the  experimental  stage, 
and  IS  a  commercial  success,  both   electrically  and  mechanically,  it  has 

become  an  important  factor  wher- 
ever the  electric  system  is  in  use, 
in  making  more  endurable  the  heat 
of  the  summer  months. 

For  the  season  of  i8q8,  the  Cana- 
dian General  Electric  Company, 
Limited,  present  a  splendid  line  of 
fans  for  both  direct  and  alternating 
current  circuits.  These  machines 
are  designed  with  great  care,  special 
attention  being  paid  to  thoroughly 
tested  construction.  The  best  of 
material  is  used,  and  the  workman- 
ship is  first-class  in  every  particular, 
thus  ensuring  both  durability  and 
noiseless  operation.  They  are  ar- 
tistic and  substantial  in  appearance, 
besides  embodying  every  valuable 
improvement  suggested  by  long, 
practical  experience.  The  various 
parts  are  as  well  proportioned  as 
in  larger  machines,  and  no  fear  of 
excessive  wear  or  heating  need 
occur  where  the  motors  are  operated 
continuously.  Attention  is  called 
in  our  advertising  columns  to  the  specifications  of  the  various  types 
of  fan  motors  handled  by  the  Canadian  General  Electric  Company. 


C.  G.  E.  Fan  Motor. 


MR.  WILLIAM  SUTTON. 

We  present  herewith  a  portrait  of  Mr.  Win.  Sulloii,  a  charter 
member  and  past  vice-president  of  the  Canadian  .Association  of 
Stationary  Engineers,  and  jiresident  of  the  W'm.  .Sutli>ii  Compound 
Co.,  of  Toronto,  Limited.  Mr.  Sutton  is  the  invenUir  of  the 
.Sutton  boiler  compound,  .Siilton  steam  blower  and  vaporizer,  and 
the  Sutton  tile  machine.  He  Wcis  born  in  1834,  in  Lincolnshire, 
England,  and  received  his  engineering  tr.aining  at  Messrs.  Tuck- 
ford's  Engine  and  Machine  Works  in  the  city  of  Boston,  Lincoln- 
shire. After  a  few  years  he  was  appointed  assistant-engineer  at 
Rillinghay  Dales  pumping  station,  and  while  thus  engaged  began 
first  experiments  in  connection  with  boiler  scale  and  its  removal 
by  vegetation.  While  pumping  the  water  off  the  moors  into  the 
sea,  a  marked  improvement  was  noticeable  at  different  periods  of 
the  year.  He  continued  his  study  along  these  lines  until  a  few 
years  ago,  when  he  completed  his  task  and  placed  upon  the 
market  the  now  famous  Sulton  boiler  compound,  which  is  said  to 
be  meeting  with  success  wherever  used. 

Mr.  .Sutton  came  to  C;inada  forty-two  years  ago,  when  a  young 
man,  and  since  that  time  has  held  responsible  positions,  being 
chief  engineer  of  Ihe  Orangeville  waterworks,  travelling  engineer 
for  the  Slate  Line  and  Sullivan  Railroad,  and  engineer  for  the  Pure 
Gold  Mfg.  Co.,  of  Toronto.  It  was  while  in  tlie  employ  of  the 
last-named  company  that  the  final  tests  of  his  study  ami  experi- 
ments were  concluded.  By  the  advice  and  persuasion  of  his 
friends,  and  realizing  the  field  fora  first-class  article  for  the  removal 
of  boiler  scale,  he  decided  to  manufacture  the  compound  for 
the  benefit  of  steam  users.  Mr.  Sutton  claims  for  his  invention 
that  it  contains  no  acids,  causlic  soda,  or  zinc,  and  that  those 
who  have  given  it  a  trial  acknowledge  it  a  superior  compound,  its 
use  resulting  in  no  injury  to  the  boiler,  valve  seats  or  packing.  It 
is  therefore  used  extensively  by  breweries,  bakeries,  dye  works, 
steam  laundries,  etc. 

Owing  to  increased  business,  it  was  soon  found  desirable  to 
form  a  company  to  undertake  the  manufacture  and  sale  of  the 
compound.      This  is  known  as  the    Wm.  Sutton  Compound    Coin- 


Mr.  William  Sutton. 

pany,  Limited,  being  composed  of  some  of  the  leading  manufac 
turers  in  the  city,  the  office  being  at  206  Oueen  street  east,  To- 
ronto. Since  placing  the  compound  on  the  market,  the  sales  have 
increased  so  rapidly  as  to  necessitate  several  additions  to  plant 
and  stock.  Mr.  Sutton  naturally  feels  a  justifiable  pride  that,  after 
years  of  study  and  experiment,  carried  on  under  rather  unfavor- 
able circumstances,  satisfactory  results  have  finally  been  accomp- 
lished. Upon  request  the  company  will  gladly  furnish  a  sample  of 
the  compound  to  steam  users. 


PUBLICATIONS. 

E.  L.  Powers,  of  Monadnock  Block,  Chicago,  issues  quaiterly 
the  A.nerican  Electrical  Directory  and  Buyer's  Manual,  combining 
what  is  claimed  to  be  a  complete  list  of  electric  lighting  central 
stations  in  the  L'nited  States,  Canada  and  Mexico,  with  details 
and  other  valuable  information.  It  is  issued  in  January,  April, 
July  and  October,  the  subscription  price  being  $4  annually. 

We  have  been  favored  by  the  Canadian  publishers,  The  Copp 
Clark  Co.,  Limited,  of  Toronto,  with  a  copy  of  a  Pocket  Hand 
Book  for  Mechanical  Engineers  recently  compiled  by  Mr.  David 
Allan  Low  (Whitworlh  Scholar),  M.  I.  Mech.  E.,  Professor  of 
Engineering  East  London  Technical  College.  The  book,  which 
is  well  printed  and  bound  in  cloth,  is  4  x  6  inches  in  size,  and  com- 
prises 750  pages,  with  upwards  of  1,000  illustrations.  The  author 
claims  to  have  spared  no  pains  to  verify  the  correctness  of  the 
tables  and  calculations  embodied  in  this  book  so  as  to  make  it 
thoroughly  up-to-date.  The  price  is  not  given,  but  may  be  ob- 
tained by  persons  interested  on  application  to  the  Canadian  pub- 
lishers as  above. 


The   exclusive   field    covered    by    the    Canadian     Electrical 
News  renders  it  a  valuable  advertising  medium. 


G.  B.  Burland,  of  Montreal,  has  installed  a  Kingsley  water  tube 
steam  boiler  plant  in  the  L'nion  Card  and  Paper  Company's  new 
works.  This  is  the  second  order  that  Mr.  Burland  has  given  for 
Kingsley  boilers  after  using  them  for  four  years.  They  were  in- 
stalled by  E.  A.  Wallberg,  of  Montreal. 
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SPARKS. 
Steps  have  been  taken  al   Ti  uio.  \.  .S.,  lo    improve   the  qu.ility 
of  electric  li^ht  wiring  done  in  bnilding^s. 

The  Toronto  Railway  Company  have  ordered  from  the  Cana- 
dian General  Electric  Company  twenty  additional  C.O.K.  looo 
motors. 

Charles  Baillairg-e,  C.E.,  of  *^itebec,  at  the  request  of  a  Belgian 
firm,  has  made  a  test  of  the  water  power  of  a  river  about  twenty 
miles  below  .Malbaie,  ^ue. 

The  Jenckos  Machine  Co.,  of  Sherbrooke,  Que.,  shipped  on  the 
5th  May  one  of  their  '.-omplete  10  stamp  mills  to  the  Cariboo  Min- 
ing, Milling  &  Smelling  Co.,  Kairview,  B.C. 

The  Great  Northwestern  Telegraph  Company  have  completed 
an  extension  of  their  line  into  British  Columbia.  OlVucs  will 
shortly  be  opened  at  \*ancou\'er  and  other  imjiortant  points  in  the 
province. 

Mr.  R.  Prefontaine,  of  St.  .Agaihe  des  Monts,  Que.,  has  placed 
an  order  wilh  the  Canadian  Ciener;il  l*2leclric  Co.  for  one  of  their 
thousand  light  single  phase  standard  ironclad  armature  type  of 
alternating  current  generators. 

Messrs.  Geo.  M.  Webster  &  Co.,  of  Quebec,  coal  handlers,  are 
improving  their  facilities  for  unloading  steamers,  and  for  this  pur- 
pose h.ive  placed  an  order  wilh  the  Jenckes  Machine  Co.,  of  Sher- 
brooke, Que.,  (or  four  K^t'  Iheir  double  cylinder  rapiil  coal  hoisting 
engines,  with  boilers. 

The  Finance  Committee  has  made  a  recommendation  to  the 
City  Council  that  steps  be  taken  to  acquire  the  street  railway 
system,  and  that  ihe  committee  be  authorized  to  obtain  such  in- 
formalion  as  will  enable  it  to  recommend  lo  the  council  an  offer 
for  the  company's  property. 

The  Pembroke  Navigation  Company  has  placed  an  order  wilh 
the  Canadian  General  Electric  Company  for  equipping  their 
steamer  X'icloria  wilh  a  complete  electric  lighting  plant,  which 
will  include  a  six  kilowatt  Edison  type  dynamo,  a  vertical  .lulo- 
matic  engine,  and  a  search  lamp  of  4000  candle  power. 

The  Cornwall  Electric  Street  Railwa)'  Conipanv,  Limited,  have 
ordered  from  the  Canadian  General  Electric  Company  four  C.G. 
E.  1200  motors,  to  be  used  in  the  equipment  of  another  freight 
locomotive  which  they  have  been  obliged  to  put  on  their  road  to 
supply  the  increased  demands  on  I  hem  for  freight  service. 

The  Smuggler  Gold  Mining  Co.,  with  headquarters  at  Toronto, 
have  decided  to  put  a  20  stamp  mill  on  their  property  .it  Fairview, 
B.  C,  this  summer,  and  an  order  for  the  same  has  been  placed 
with  Ihe  Jenckes  Machine  Co.,  of  Sherbrooke,  Que.,  for  Corliss 
engine,  20  stamps,  vanners,  and  four  miles  of  Aerial  lramwa\'. 

The  Canadian  Copper  Co.,  of  Copper  Cliff,  Ont.,  are  fitting  a 
new  shaft,  and  have  placed  an  order  with  the  Jenckes  Machine 
Co.,  of  Sherbrooke,  for  two  100  h.p.  special  steel  boilers,  one  12 
X  15  double  cylinder  double  drum  winding  engine,  three  large 
steam  pumps  and  rock  breaker,  and  necessary  gear  for  operating 
same. 

The  Toronto  Electric  Light  Co.  and  G.N.W.  and  C.P.R. 
Telegraph  Companies  are  considering  the  question  of  putting  the 
electric  wires  underground  on  Yonge  street,  between  Front  and 
King  streets.  The  city  engineer  estimates  that  a  conduit  con- 
taining twelve  ducts,  each  capable  of  carrying  200  wires,  would 
cost  $29,000. 

The  Norlh  Shore  Electric  Railway  Co.  has  been  granted  a  Do- 
minion charier,  the  promoters  being  William  Owens, of  W'estniounI, 
R.  Prefointaineand  A.  J.  Corriveau,  of  Montreal,  and  others.  It  is 
intended  to  build  a  railway  from  Three  Rivers  along  the  norlh 
shore  of  the  St.  Lawrence  river,  and  to  use  the  power  generated 
at  Shawenegan  Falls. 

The  city  er.gineer  of  London,  Ont.,  has  submitted  an  estimate 
for  the  construction  and  operation  of  a  civic  electric  lighting  plant, 
showing  the  cost  to  be  25.06  cents  per  light  for  350,  as  against  25 
cents  per  light  for  298  lights  2,000  candle  power,  as  at  present 
paid,  per  contract.  The  estimate  for  the  proposed  arc  plant  of 
350  lights  is  $80,236.50. 

The  Bell  .Asbestos  Co.,  of  Thetford  Mines,  Que.,  are  changing 
their  system  of  operating  their  mine  hoist,  and  for  this  pur- 
pose have  placed  an  order  wilh  the  Jenckes  Machine  Co.,  of 
Sherbrooke,  Que.,  for  one  of  their  100  h.p.  steel  tubular  boilers, 
and  have  also  purchased  from  the  same  company  one  of  their 
small  locomotives,  for  shifting  cars  in  pits. 

in  the  Hull  Superior  Court  recently  judgment  was  rendered  by 
Judge  Lavergne  in  the  case  of  the  Bytown  and  .Aylmer  Turnpike 
Company  against  the  Hull  Electric  Company.  The  judgment 
recited  that  defendant  against  the  will  of  the  plaintiff  forcibly  look 
possession  of  certain  portions  of  the  Aylmer  road  and  built  an 
electric  railway  along  and  across  the  highway.  The  judge 
ordered  defendants  to  forthwith  remove  all  its  tracks,  poles,  wires 
and  other  apparatus  from  the  portions  of  the  road,  and  in  default 
15  days  from  the  service  on  the  defendant  of  the  present  judg- 
ment plaintiff  is  authorized  to  do  so  al  the  expense  and  risk  of  the 
defendant,  and  the  defendant  is  enjonied  lo  refrain  for  the  future 
from  using  the  highway,  and  is  condemned  to  pay  plaintiff 
$1,056  with  costs. 

The  Recorder  at  Montreal  has  given  judgment  against  the  Mon- 
treal Street  Railway  Company  for  Ihe  nominal  sum  of  $25  and  costs 
for  refusing  to  build  and  operate  their  line  up  Cote  des  Neiges  Hill, 
as  agreed  by  them  in  their  contract  with  the  city,  within  a  certain 
space  of  time  that  expired  on  the  ist  of  May,  1897.  The  company 
argued  that  the  road  would  be  too  dangerous,  but  the  city  ob- 
tained evidence  from  experts  to  prove  that  the  new  street  car  line 
in  Quebec  is  built  with  much  shorter  curves,  much  steeper  hills, 
and  much  shorter  (declines  and  inclines   than  would  mark  the  line 


in  question.  The  Recorder  said  ;  The  prepoiuleraiice  of  testimony 
shows  that  if  there  is  to  be  any  danger  attached  to  the  line,  that 
danger  can  only  be  c.iused  by  negligence,  ignorance  or  imprud- 
ence on  the  p.irt  of  the  comp.'iny,  its  engineers  or  other  em- 
pIo)'ees,  and  10  this  .'ill  institutii»ns  of  a  simil;ir  n.'iture  are  liable. 
He  regretted  exceedingly  to  be  compelled  to  find  the  company 
guilty,  because,  as  a  rule,  it  h;id  fultilleil  its  duties  towards  the 
city  well  ;  but  it  had  neglected  its  agreement  wilh  the  city  in  this 
instance,  and  without  being  able  to  prove  that  there  was  reallv 
anything  to  prevent  its  carrying  out  its  obligations. 

.\s  the  first  step  towards  the  inauguration  of  a  system  of  radial 
railways  for  Toronto,  a  committee  of  Ihe  Board  of  Works  had  a 
conference  recently  with  the  management  of  the  Metropolitan 
street  railway.  It  was  suggested  that  the  Toronto  Street  R.iilway 
Company  give  running  powers  over  the  Church  street  route, 
which  could  be  used  as  ,'i  trunk  line  for  .all  the  ratlial  ro;nls.  One 
ililVu'ully  in  the  way,  however,  is  that  the  si.aiute  provides  that 
the  stand.ard  width  of  .ill  r.idial  r.iilways  shall  be  4  feel  8'^  inches, 
while  the  .Metropolitan  and  Toronto  railway  tracks  are  4  feel  lo'^" 
inches  apait.  The  committee  decided  to  have  an  interview  with 
the  man.iger  of  the  Toronto  street  railway  and  endeavor  to  formu- 
late a  plan  which  would  be  acceptable  both  lo  the  street  railway 
and  suburban  comp.anics. 


MOONLIGHT  SCHEDULE  FOR  fULY. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

No  Light. 

No  Light. 

2 

No  Light. 

No  Light. 

3.... 

No  Light. 

No  Light. 

4.... 

No  Light. 

No  Light. 

5.... 

P.M.    8.00 

rt         ^.00 

P.M.  10.30 

2.30 

6 

,1      10.30 

2.30 

7.... 

„          8.00 

//      11.00 

3.00 

8.... 

8.00 

II     11.30 

3-30 

9.... 

"          8.00 

A.M.   12.  10 

4.10 

to. . . . 

,.          8.00 

"       12.40 

4.40 

It ... . 

/(          8.00 

/-         1. 00 

5.00 

12. . . . 

-/          8.00 

II         1 .  20 

S.20 

■3 ■■•■ 

«          8.00 

II         2.00 

6.00 

14.... 

»       8.00 

,1         2.40 

6.40 

15.... 

8.00 

»         3-40 

7.40 

16.... 

»       8.00 

"         3-40 

7.40 

17   ... 

II       8.00 

"         3-40 

7.40 

18.... 

8.00 

"       3-40 

7.40 

19.... 

..       8.00 

"       3-40 

7.40 

20 

8.00 

II       3.40 

7.40 

21 ... . 

8.00 

"       3-40 

7.40 

22. .  . . 

II       8.00 

"       3-5° 

7-5° 

23.... 

8.00 

"       3- .SO 

7-. so 

24,... 

//       8.50 

"       3-. SO 

7.00 

25 

"       9-30 

"       4.00 

6.30 

26... 

"       9-5° 

//       4. 00 

6.10 

27.... 

II     10.40 

,1       4.00 

5.20 

28.... 

-/     11.00 

//       4.00 

5.00 

29.... 

II     11.30 

II       4.00 

4-30 

30. . . . 

31.... 

A.M.  12.40 

„       4.00 

3.20 

Total 150.30 


IMPROVED  STORAGE  BATTERY  EQUIPMENT. 

Undkr  the  supervision  of  Mr.  .-\.  B.  Smith,  superintendent  of 
construction,  the  Great  Northwestern  Telegraph  Company  have 
just  made  an  important  change  in  their  battery  system  at  the 
London  office,  by  the  installation  of  a  very  complete  storage  bat- 
tery equipment,  consisting  of  260  chloride  accumulators,  which 
displace  600  cells  of  the  common  form  of  gravity  battety,  which 
has  been  the  standard  form  of  battery  for  telegraphing  purposes 
for  so  manv  years  i>ast.  In  the  matter  of  efficiency  the  storage 
battery  has  proven  so  much  superior  to  the  gravity  that  the  com- 
pany have  decided  to  install  these  batteries  at  other  important 
terminal  offices.  The  battery  is  in  duplicate,  two  sets  of  which 
are  in  service  for  24  hours,  while  the  other  two  sets  are  being 
charged  or  at  rest.  The  period  of  charge  is  generally  three  hours 
for  both  the  main  and  local  batteries,  and  the  current  is  supplied 
from  the  Electric  Company's  power  circuit,  to  which  the  main 
batteries  are  connected  direct,  at  the  rate  of  ij^  amperes  per 
hour,  but  for  the  cells  which  supply  the  "local"  instruments  it 
was  necessary  to  reduce  the  charging  pressure  from  260  volts  lo 
2j4,  which  is  done  by  means  of  a  motor-generator,  at  a  charging 
rale  on  the  generator  side  of  15  amperes  per  hour.  F'or  wire  ser- 
vice there  are  four  battery  "  leads,"  paired  negative  and  posilive, 
to  the  switchboard,  from  which  the  current  is  taken  al  a  pressure 
of  130  and  70  volts  fiom  each  pair.  To  prevent  an  over-discharge 
to  line  in  case  of  accident,  each  of  the  115  battery  discs  on  the 
switchboard  is  connected  in  series  with  the  battery  "  lead  " 
through  an  ordinary  incandescent  lamp,  the  voltage  of  which  is 
125,  or  75  volts,  as  the  "  lead  "  may  require.  Should  any  wires 
become  "crossed,"  or  "grounded,"  the  lamps  on  the  wires 
affected  will  glow,  thus  acting  as  an  indicator  as  well  as  prevent- 
ing more  than  a  safe  amount  of  current  from  passing  into  the  in- 
terrupted wires.  The  resistance  of  the  magnet  spools  of  the 
"  local  "  sounders  was  increased  from  2  ohms  to  10  ohms  each  to 
prevent  a  short  circuiting  of  the  local  cells. 
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MR.  W.  H.  BROWNE. 

The  Canadian  Electrical  Association  is  to  he  con- 
gratulated upon  having  chosen  Mr.  W.  H.  Browne  as 
its  chiet  executive  officer.  Since  his  connection  with  the 
Association  Mr.  Browne  has  been  recojjnized  as  one  of 
its  strongest  pillars.  Of  his  desire  and  ability  to  wisely 
direct  the  affairs  and  promote  the  interests  of  the  .Asso- 
ciation there  can  be  no  question.  His  energy,  earnest- 
ness and  thorough  business  methods,  as  exemplified  in 
the  management  of  the  Royal  HIectric  Company,  are 
sufficient  guarantee  on  this  point.  In  this  he  will  be 
given  valuable  assistance  by  the  two  vice-presidents, 
Messrs.  H.  P.  Dwight  and  .A.  .\.  Dion. 

Mr.  Browne  was  born  in  the  year  1849,  at  Troy,  X. 
v.  While  engaged  in  the  foundry  and  general  hard- 
ware manufacturing  business  in  the  city  of  New  \'ork, 
he  perceived  the  possibilities  in  the  electrical  field.  Be- 
sides investing  in  other  electrical  industries,  he  became 
interested  in  and  was  one  of  the  organizers  of  the  elec- 
tric railway  at  Richmond,  \'irginia,  which  was  the  first 
electric  railway  in  the  I'nited  States,  the  construction  of 
which  was  commenced  in  1S88.  He  continued  as  man- 
ager of  this    road  until     1891,  and    in  addition    had    the 


Mk.    \\.    H.    Hkowne, 
President  Canadian  Elrclrical  Association. 

management  of  the  United  Electric  Light  and  Power 
Company,  perhaps  the  largest  concern  of  the  kind  exist- 
ing at  that  time,  which  afterwards  absorbed  the  United 
States  Illuminating  Company  and  the  Brush  Illuminat- 
ing Company.  In  January,  1895,  Mr.  Browne  accepted 
the  management  of  the  Royal  Electric  Company. 


CONVENTION  ECHOES. 


Mr.  Kamnierer's  pretty  little  An^lo-.Americ"in  Mag's  were  very 
much  in  evidence. 

What's  the  matter  with  the  new  president  and  vice-presidents? 
Oh  !  they're  all  right. 

Parlez  vous  P'rancais'?  If  not,  we  may  conclude  that  you  are 
among  the  few  who  didn't  attend  the  convention. 

Mr.  E.  I.  Jenking  is  not  only  a  clever  stenogr.a[>her,  but  also 
an  excellent  singer  and  an  altogether  jolly  good  fellow. 

Mr.  V.  A.  Wunder,  of  New  York,  eastern  manager  for  the  Fort 
Wayne  Electric  Corporation,  look  in  the  convention.  He  was 
accompanied  by  Mrs.  Wunder. 

Three  cheers  and  a  tiger  for  the  members  of  the  Reception 
Committee — Jolly  good  fellow.s  everj-  one — when  shall  we  see 
their  like  again  ?     '*  Hip  !  hip  ! "  etc. 

The  excellent  work  done  in  behalf  of  the  .Association  by  Mr. 
Yule  during  his  two  years'  term  as  president  is  recognized  and 
held  in  highest  appreciation  by  the  officers  and  members. 

Mr.  Samuel  Chase,  of  New  York,  representing  the  Western 
Electric  Co.,  of  Chicago,  is  well  known  to  the  electrical  fraternity 
in  Canada,  and  consequently  was  right  at  home  with  the  boys  at 
Montreal. 

Mr.  R.  E.  T.  Pringle's  handsome  electrical  display  on  St. 
James  street  was  highly  commended,  as  was  also  that  of  the 
Lachine  Rapids  Hydraulic  am'.  Land  Co.,  corner  of  Craig  stieet 
and  Victoria  avenue. 

The  absence  from  the  banquet  of  Mr.  C.  F.  Sise,  president  of 
the  Bell  Telephone  Co.,  was  much  regretted.  Mr.  Sise  is  at 
present  a  victim  of  rhuemalism,  and  therefore  subject  to  the 
commands  of  his  physician. 

Conspicuous  among  the  dispensers  of  hospitality  throughout  the 


convention  was  .Mi.  1..  H.  McKarlane,  of  the  Kell  Telephone  Com- 
pany, who  constantly  exerted  himself  lor  the  success  of  •.ho  meet- 
ing and  the  pleasure  of  the  visitors. 

The  sight  of  the  genial  m-inager  oi'  the  Toronto  Electric  i.ight 
Co.,  wearing  on  his  breast  the  combined  Hags  of  iVitnin  and  I'niied 
Sl.'ites,  was!  .accepted  by  the  rneinhers  as  indisputable  evidence 
of  the  genuineness  of  the  entente  cordiale  which  is  said  to  have 
recently  been  established  between  these  nations. 

It  is  to  be  hoped  that  Mr.  Wm.  Thompson,  the  indefatigable 
chairman    of  tin*    t'oininitU'c    on    Arrangements,   has   loiimi   time 
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since  the  convention  to  enjoy  111"^  sleep  which  was  so  conspicuoiislv 
absent  a  feature  of  his  existence  during  convention  week.  .Mr. 
Thompson  has  made  a  reputation  lor  himself  as  a  "hustler.  " 

In  addition  to  a  ninnber  of  ittteresting  samples  of  electric 
cables,  Mr.  John  Carroll,  of  the  Eugene  Phillips  Electrical  Works, 
presented  to  his  friends  a  handsome  souvenir  of  the  convention  in 
the  form  of  ;ui  altraciively  covert-ti  folder,  containing  excellent 
portraits  of -Admiral  Ofwey  an  J  i^ther  prominent  American  com- 
manders. 

The  Canadian  General  Electric  Co.,  Liinited,  of  Toronto  and 
Peterboro',  presented  the  delegates  to  the  convention  with  a  hand- 
some and  serviceable  souvenir,  in  the  shape  of  a  paper  weight 
made  in    miniature  to    represent    a  small    induction    motor.     This 
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little  souvenir  was  much  admired  and  highly  appreciated  by  all 
who  received  one. 

Some  of  the  Montreal  ladies  were  extremely  thoughtful  and 
kind  to  the  wives  and  lady  friends  of  non-resident  members.  It 
has  been  suggested  that  at  future  c'onventions,  the  pleasure  of 
visiting  ladies  could  be  greatly  enhanced  by  the  appointment  of  a 
local  committee  of  ladies,  tmder  whose  direction  points  of  interest 
might  be  visited  during  the  progress  of  the  business  sessions. 

Mr.  H.  O.  Fisk,  of  Peterboro,'  took  in  the  convention  city,  but 
not  the  convention.  The  why  and  wherefore  of  his  absence  from 
the  convention  hall  and  the  good  fellowship  of  his  brethren  in  the 
.Association  was  the  subject  of  many  conjectures.  We  now  feel 
at  liberty  to  slate  that  Mr.  Fisk  was  compelled  to  choose  between 
electrical  technicalities  and  the  society    of   his    young  and   pretty 
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bride,  and  he  very  wisely  chose  the  latter.  The  members  of  the 
Canadian  Electrical  Association  will  join  us  in  wishing'  the  voung 
couple  a  long  and  prosperous  matrimonial  voyage. 

The  wife  of  a  well  known  member,  who  look  in  all  the  visits  of 
inspection  and  asked  the  why  and  wherefore  of  everything  she 
saw,  has  expressed  her  intention  to  prepare  a  series  of  lectures 
on  electricity  from  a  woman's  standpoint.  This  preliminary  an- 
nouncement is  made  in  order  ihat  the  proposed  departure  may 
not  prove  too  great  a  shock  to  the  lady's  husband  and  friends. 

.Mr.  \V.  H.  Browne,  manager  of  (he  Royal  Electric  Company, 
and  his  excellent  staff,  placed  themseUes  luireservedly  at  the 
disposal  of  the  officers  and    members    throughout  the  convention. 


The  Ji_BiLEE  Shaking  Grate. 

It  is  needless  to  say  to  those  who  know  ihem  that  they  are  a 
bright  and  cheery  lot  of  good  fellows,  who  do  not  count  any  effort 
loo  great  that  is  calculated  to  increase  the  comfort  and  happiness 
of  their  friends. 

Many  of  the  members  were  glad  to  find  Mr.  R.  G.  Black,  son 
of  Mr.  Geo.  Black,  of  Hamilton,  in  charge  of  the  Chambly 
Manufacturing  Company's  plant.  Mr.  Black,  in  addition  to 
excellent  natural  ability,  is  a  graduate  of  the  School  of  Practical 
Science,  Toronto,  and  has  had  a  valuable  experience  in  the 
factory  of  the  Westinghouse  Electric  Manufacturing  Co.,  at 
Pittsburg,  Pa.  Therefore  in  his  present  position  he  will  no  doubt 
prove  to  be  the  right  man  in  the  right  place. 


thai  the  air  is  carried  in  its  natural  line  of  flow  without  a  break  in 
its  current,  under  and  behind  the  coal. 

Owing  to  the  angular  shape  of  the  sections  they  gather  the  air 
in  and  over  the  top  of  the  bar,  thereby  distributing  the  air  evenly 
under  the  coal,  besides  keeping  the  bar  cool. 

It  presents  a  perfectly  level  surface  while  at  rest. 

Owing  10  the  perpendicular  movement  of  the  bars  when  shak- 
ing, the  grate  surface  is  cleaned  equally  without  opening  fire 
doors  and  without  loss  of  fuel. 

The  Jubilee  grate  shakes  from  wall  to  wall,  and  has  no  stationary 
centre  or  side  bars  upon  which  the  ashes  and  clinkers  can  collect. 

The  bars  stand  erect  upon  the 

rockers  and  are  held  in  place  by 

a  projection    on    the    end    of  the 

bars,    which   move   in  guides  on 

^^^^^^  end     frames,      which     are     well 

A      .^iSiSSKK^^KI^  down   below    the    Are,    and    by 

]      .r<rfllUipM|n|Biq  having  nothing  to  interfere    with 

expansion  makes  it  impossible  to 

Iwist  or  bend  the  bars. 

The  bars  are  held  down  to 
rockers  by  gravity  hooks,  doing 
aw.iy  with  the  inconvenience  of 
split  pins  and  such  methods. 

It  has  a  most  unique  and 
effective  lock  to  hold  ihe  bars 
level. 

It  is  easily  adapted  to  any 
furnace. 

It  can  be  changed  from  one 
sized  air  space  to  another  without 
removing  anything  but  the  bars. 

These  grates  are  manufactured 
and  sold  by  the  Jublilee  Grate 
Bar  Co.,  of  Toronto,  Limited, 
WesI  Market  street,  Toronto  ; 
Ihe  Goldie  &  McCulloch  Co., 
Limited,  Gait,  Out.,  and  the  Laurie  Engine  Works,  Montreal, 
Ouebec. 


THE  JUBILEE  SHAKING  GRATE. 

We  take  pleasure  in  calling  the  attention  of  our  readers  to  the 
merits  of  the  Jubilee  shaking  grate.  People  who  are  interested 
in  steam  power  and  heating  plants  have  been  giving  much  atlen- 
ti'on  to  the  cost  of  fuel  used  to  generate  steam,  hot  water  or  hot 
air,  as  the  case  may  be.  It  has 
taken  but  lillle  observation,  when 
once  put  to  the  scrutiny  of  skill- 
ful engineers,  to  see  that  the  old- 
fashioned  way  of  burning  coal  on 
stationary  bars,  using  hoes,  slash 
bars,  scrapers,  hooks,  slicing 
bars  and  other  such  fire  tools  to 
rid  the  ash  and  clean  the  fire  did 
not  prove  an  economical  wav  of 
burning  coal.  This  conclusioti, 
settled  by  the  observant  engineer 
and  fireman,  opened  Ihe  field  iov 
some  appliance  to  lake  the  place 
of  the  stationary  bar. 

It  will  be  observed  by  the  illus- 
trations presented  that  the  Jubilee 
Grate  Bar  Co.  appear  to  have  em- 
bodied the  essential  points  re- 
quired in  the  construction  of  a 
shaking  grate.  The  bars  stand 
erect  ujion  the  rockers,  present- 
ing a  perfectly  smooth  and  level 
surface  to  ihe  fire.  When  shak- 
ing, the  bars  have  an  up  and 
down  movement  which  thorough- 
ly  sifts    the    ash    from    the  coal, 

allowing  ihe  air  free  access  to  properly  oxidize  the  carbon.  It 
is  claimed  for  these  grates  that  they  evaporate  from  10  to 
20%  more  water  per  pound  of  coal,  using  slack  or  screening,  and 
with  natural  draft,  than  can  be  evaporated  when  using  select, 
lump  or  best  steam  coal  on  a  stationary  bar.  Below  is  a  summary 
of  the  prominent  features  which  distinguish  the  Jubilee  shaking 
grate  : 

It  gives  the  greatest  percentage  of  air  space  o^  any  grate  in 
the  world,  thereby  insuring  ihe  most  perfect  combustion  ;  f%  air 
space  gives  57  per  cent,  air  ;  1-2  air  space  gives  70  per  cent,  air  ; 
^  air  space  gives  78  per  cent  air. 

It  has  50  per  cent,  more  under-draft  than  any  shaking  or 
stationary  bar  made. 

The  angle  sections  which  protrude  above  the  body  of  the  bar, 
and  form  ihe  top  or  surface  of  the  grate,  are  set  at  such  an  angle 


PERSONAL. 

Air.  .A.  Bingham,  manager  of  the  Bell  Telephone  Co.,  has  re- 
signed, and  has  accepted  the  position  of  manager  of  the  St. 
Thomas  electric  railway. 

Mr.  E.  Round,  of  the  Peterborough  Light  &  Power  Company, 
was  a  recent  visitor  at  ihe  office  of  the  Electrical  N'ews.  Mr. 
Round  has  been  connected  with  the  above  company  for  fourteen 
years. 

Mr.  I.  H.  Breck,  electrician,  of  Kingston,  Ont.,  is  receiving  the 
congratulations  of  his  friends  upon  the  occasion  of  his  recent 
marriage  to  Miss  McLeod.  Mr.  Breck  is  a  son  of  the  president  of 
the  Kingston  Electric  Railw'ay  Company. 

Before  leaving  lo  assume  his  new  position  with  Messrs.  Dick, 
Kerr  &  Company,  of  London,  England,  Mr.  F.  C.  Armstrong,  late 


The  Jcbilee  Shaking  Grate,  with  Some  of  the  Bars  Removed. 

of  the  Canadian  General  Electric  Company,  was  tendered  a  fare- 
well dinner  at  the  Board  of  Trade  restaurant  in  Toronto. 


McCurdy  &  Co.,  .Antigonish,  N.  S.,  are  enlarging  their  electric 
light  plant,  and  have  a  contract  to  light  the  streets  of  the  town. 
A  60  h.p.  engine  and  boiler  has  been  ordered  from  the  Robb 
Engineering  Co. 

.An  effort  is  being  made  10  form  a  company  in  London,,  Ont.,  in 
opposition  to  the  Bell  Telephone  Co.  It  is  staled  that  Messrs. 
Walter  &  Evans,  of  Detroit,  and  J.  Minhinnick,  F.  B.  Leys,  T. 
Smallman,  and  others,  of  London,  are  interested,  and  that  the 
charge  for  instruments  will  be  S18  for  house  service  and  S25  for 
office  service  per  annum. 
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Advertising  rate*;  sent  promptly  on  applicntion.  Orders  for  advertising  should 
reach  the  office  of  publication  not  later  than  the  aSth  day  of  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  26th  day 
of  the  moiith. 

The  ' '  Canadian  Blectritral  News ' '  has  been  appointed  the  official  pape'' 
of  tbe  Canadian  Electrii^l  Association. 
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W.  H.  BROWNE,  Manager  Royal  Electric  Company,  Montreal 

1ST  Vice-Prfsident  : 
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The  space  required  in  this  issue  for  a 
Articles  Omitted,  report  ot  the  proceedings  of  the  con- 
vention of  the  Canadian  Electrical  As- 
sociation renders  it  imperative  that  several  articles  pre- 
viously arranged  for  be  held  over  until  our  August 
issue.  -Among  these  are  the  last  of  Mr.  Thompson's 
series  of  articles  on  "  Corrosive  and  Scale  Forming 
Agents  in  Boiler  Feed  Waters,"  and  the  conclusion  of 
Mr.  R.  A.  Ross'  paper  on  "  Electrical  Power  Trans- 
missions." 


Canadian  Electrical   The  recent  convention  in    Montreal  of 
Association         the    Canadian     Electrical     .'\ssociation 

Convention.  --,         .     1       1.^     .l 

was.  Without  doubt,  the  most  success- 
ful yet  held.  The  arrangements  were  complete  in 
every  respect,  the  attendance  large  and  representative, 
and  the  proceedings  unusually  interesting.  .•\t  a  meet- 
ing of  the  Executive  Committee  held  prior  to  the  con- 
vention, over  sixty  new  members  were  elected.  The 
Association  is  now  in  a  prosperous  condition,  and  con- 
tinued growth  is  assured.  Lack  of  space  prevents  a 
more  extended  reference  to  the  convention  proceedings. 


Electrical  companies  will  await  with 
Assessment  of  Poles,  „      ,    ■    .  »  ^u      j      •    •  r  -1       11  • 

Rails  and  Wires.      '""'^'^  mterest  the  decision  of  the  Privy 

Council  in  England  with  regard  to  the 
validity  of  the  assessment  imposed  on  the  rails,  poles 
and  wires  of  the  Toronto  Railway  Company,  inasmuch 
as  the  result  will  affect  not  only  street  railway  com- 
panies, but  also  gas,  electric  light,  telephone  and  tele- 
graph companies.  In  the  city  of  Toronto  alone,  an 
assessment  on  the  various  companies  of  more  than  two 
million  dollars  is  involved,    which  would  give  a  yearly 


revenue  of  at  least  $34,000.  The  question  has  been 
before  the  Ontario  courts  for  four  years,  but  the 
decisions  already  given  provide  little  ground  on  which 
to  forecast  the  final  result.  The  Supreme  Court 
decided  that  the  gas  mains  of  the  Consumers'  Gas 
Company  are  liable  to  assessment  ;  Judge  .McDoiigall 
held  that  the  rails,  poles  and  wires  of  the  Toronto 
Railway  Company  are  also  liable  to  assessment.  Judges 
McGibbon  and  Dartnell  ruled  that  the  above  equipment 
of  the  Toronto  Railway  Company  is  exempt  from  taxa- 
tion, but  the  Court  of  .Appeal  for  Ontario  has  reversed 
this  decision,  and  it  is  from  this  last  decision,  which  is 
final  until  overruled  by  the  Privy  Council,  that  the 
appeal  is  now  being  taken.  The  question  which  the 
Privy  Council  must  decide  is  whether  or  not  the  equip- 
ment, such  as  rails,  poles,  wires,  mains,  etc.,  ot  a  com- 
pany, is  real  or  personal  property.  If  real  property  such 
equipment  is  assessable  ;  if  personal  property  it  is 
exempt  from  taxation,  the  .Assessment  .Act  of  Ontario 
providing  that  the  personal  property  of  a  company  which 
invests  the  whole  or  the  principal  part  of  its  means  in 
gas  works,  waterworks,  railways,  and  such  like,  shall 
be  exempt  from  assessment.  There  are  many  debatable 
points  in  connection  with  the  case,  and  no  prediction  as 
to  the  outcome  can  safelv  be  ventured. 


cost  of  Power  for     '"•■    »  paper  read    before    the    National 
Generating  Electric    Light    .Association,    Mr.    W. 

Electricity.  McLea  Walbank,  of  Montreal,  gives 
some  calculations  as  to  the  cost  of  producing  power 
from  the  Lachine  Rapids  for  the  generation  of  electricity. 
His  estimate  includes  the  cost  of  developing  the  power 
and  delivering  it  on  the  bus-bars  at  the  sub-station,  in 
which  the  cost  of  step-down  transformers  and  the  drop 
or  loss  in  power  from  the  rapids  to  the  station  must  be 
taken  into  consideration.  Of  a  total  installation  of  72 
wheels,  48  are  already  in  place.  About  $i,ooo,oix)  has 
been  spent  in  hydraulic  development,  which  will  furnish 
20,000  horse  power,  but  until  a  market  is  found  for  the 
total  power,  some  5,000  horse  power  will  have  to  be 
charged  with  the  expense  of  hydraulic  development  of  the 
total  20,000  horse  power.  Therefore  Mr.  Walbank,  in 
his  paper,  gives,  first,  the  cost  per  kilowatt  per  year  for 
the  portion  of  the  plant  at  present  installed,  and,  second, 
the  cost  when  the  whole  water  power  development  will 
be  in  operation.  In  the  first  instance  the  cost  of  water 
rights,  hydraulic  machinery,  etc.,  is  $957,200,  and  the 
power  delivered  at  sub-station,  allowing  for  loss,  3,600 
kilowatts,  which  is  equivalent  to  $263.83  per  kilowatt, 
capital  cost.  This,  at  six  per  cent.,  would  be  equivalent 
to  $15-95  PS""  k.w.  The  depreciation  on  8300,000,  re- 
presenting the  cost  of  that  portion  of  the  plant  subject 
to  depreciation,  at  5  per  cent.,  would  be  S4.  17  per  k.w., 
and  the  operating  expenses,  including  repairs,  insurance, 
etc.,  $2.85  per  k.w.,  giving  a  total  cost  on  a  twenty- 
four  hour  day  basis  of  $22.97  per  year  per  kilowatt. 
Taking  the  completed  plant,  with  72  wheels  installed, 
the  cost  is  given  as  $1,113,273.  The  power  deve'oped, 
after  deducting  losses,  will  be  13,500  kilowatt  at  the 
bus-bars,  equivalent  to  $82.46  per  h.p.  capital  cost, 
which,  at  six  per  cent.,  represents  $4.95  per  kilowatt 
annually.  .Allowing  $1.68  per  k.w.  for  depreciation  and 
$1.51  for  operating  expenses,  the  total  cost  per  annum 
will  be  $8.14  per  kilowatt.  .Attention  is  directed  to  the 
fact  that  the  operating  and  depreciation  expenses  per 
kilowatt  will  be  very  much  reduced  when  the  entire 
hydraulic  equipment  is  put  into  operation.  It  is  stated 
that  Nova  Scotia  coal,  costing  $3.50  per  ton,  is  used. 
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PROCEEDINGS  OF  THE  EIGHTH  ANNUAL  CONVENTION 


THE    Eiglnli    Annual    Convention   of  the  Canadian 
Electrical  Association  was  lield,    pursuant  to  an- 
nouncement,   at    the   Windsor    Hotel,  Montreal, 
on   Tuesday,    Wednesday    and    Thursday,    June 
28th,  2gth  and  30th. 

The  first  session  opened  at  10  a.  m.,  with  the  Presi- 
dent, Mr.  John  Yule,  in  the  chair. 

There  were  present  the  following  members  :  — 

L.  B.  McFarlane,  John  J.  York,  H.  O.  Edwards,  F.  \V.  Fair- 
man,  John  .Shaw,  W'm.  B.  Shaw,  John  Carroll,  P.  H.  Hart,  N. 
W.  McLaren,  Fred  Thompson,  E.  Crai^,  C.  H.  Wrig-ht,  Geo. 
W.  Sadler,  R.  S.  Kelsch,  \V'.  E.  Gower,  Georjje  A.  Childs,  James 

A.  Baylls,  .Moses  Rubenslein,  N.  C  Ross,  D.  S.  Barton,  \Vm.  T. 
Bonner,  Wm.  H.  Browne,  J.  E.  Scolt,  M.  P.  Cochrane,  Lonis  A. 
Herdt,  P.  G.  Gossler,  L.  D.  \V.  Magie,  H.  J.  Fuller,  Thomas 
Rodger,  D.  \V.  McLaren,  P.  H.  Davidson,  George  E.  Mathews, 
.\le.x.  Barrie,  E.  Carter,  W.  B.  Powell,  H.  H.  Henshaw,  R.  E. 
T.  Pringle,  A.  W.  Staveley,  H.  G.  McLaren,  W.  F.  McLaren, 
W.  McLea  WallbanU,  J.  A.  Burns,  R.  Dobie,  L.  A.  Rowland, 
E.  A.  Wallberg,  F.  H.  Leonard,  jr.,  W.  J.  Plews,  J.  \V.  Pilcher, 
D.  Sleeth,  Montreal,  One.  ;  \V.  A.  Johnston,  Wm.  McCaffrey,  E. 

B.  Biggar,  A.  M.  Wickens,  A.  B.  Smith,  J.  J.  Wright,  J.  W.  Camp- 
bell, Walker  G.  Anderson,  E.  D.  McCormack,  Joseph  Wright,  J. 
K.  Jolinstone,  J.  J.  .^shworth,  C.  H.  Mortimer,  J.  A.  Kainmerer, 
Toronto,  Ont.  ;  .A.  A.  Dion,  W.  G.  Bradley,  Wm.  .Ahearn,  jr.,  C. 
Thompson,  E.  J.  O'Reilly,  James  Jolinston,  R.  .Anderson, 
Ottawa,  Ont.  ;  F'.  W.  Martin,  Georg-e  Black,  John  P.  Rigsby, 
Gordon  J.  Henderson,  Hamilton,  Ont.  ;  Charles  B.  Hunt,  C.  E. 
.A.  Carr,  London.  Ont.  ;  B.  F.  Reesor,  Thomas  Sadler,  D.  Mc- 
Gribben,  P.  Morgan,  Lindsa\',  Ont.  ;  E.  E.  Carv,  D.  H.  Hender- 
son, G.  .A.  Povvell,  St.  Ca'lharines,  Ont.  ;  W.  R.  Leet,  E.  A. 
Wright,  Danville,  Que.  ;  J.  J.  Mahoney,  Samuel  .A.  Chase,  W. 
R.  McLauglilin,  F.  .A.  Wunder,  New  A'ork,  N.  Y.  ;  John  Yule, 
Guelph,  Ont.  ;  William  Tluunpson,  Montieal  West,  Que.  ;  J.  W. 
Purcell,  Walkerville,  Ont.  ;  Geo.  D.  Ellis,  Barrie,  Ont.  ;  .A.  A. 
Wright,  Ixenfrew,  Ont.  ;  H.  .A.  Moore,  Trenlon,  Ont.  ;  W.  F. 
Slnnnons,  Kingston,  Ont.  ;  A.  L.  Breilhaupt,  Berlin,  Ont.  ;  V.  li. 
Coleman,  Poi  t  Hope,  Ont.  ;  E.  J.  Kyle,  Merrickville,  Ont.  ;  J.  F. 
IL  Wyse,  Br.'intford,  Ont.  ;  .Andrew  Sangster,  Sherbrooke,  Oue. ; 
Alfred  Stearns,  Brussels,  Ont.  ;  W.  .A.  Fenn,  Butfalo,  N.  Y."  J. 
A.  Hunter,  X'ancouver,  B.  C.  ;  Stephen  Noxon,  IngersoU,  Ont.  ; 
P.  Bowler,  N'ew  Westminster,  B.  C.  ;  George  W.  Thompson, 
Belleville,  Ont.  ;  S.  E.  Fletcher,  St.  Johns,  One.  ;  H.  R.  Car- 
ruthers,  Millbrook,  Ont.  ~ 

The  Secretary-Treasurer  read  the  minutes  of  the  last 
annual  meeting  of  the  Association,  held  at  Niagara 
Falls,  June  and,  3rd  and  4th,  1897,  which  were  ap- 
proved. 

His  Worship,  Mayor  Prefontaine,  of  Montreal,  was 
then  introduced  to  the  President  and  the  .Association, 
and  made  the  following  address  : 

Mr.  President  and  Gentlemen  : — In  the  name  of  the  citizens  of 
Montreal,  1  heartily  welcome  you  to  our  fair  city.  The  .Associa- 
tion to  which  you  belong  is  one  of  the  most  import.ant  Associations 
of  the  century.  The  science  which  you  study  is  one  which  can  be 
called  the  science  of  the  19th  century,  although  immense  progress 
and  discoveries  had  been  made  previous  to  then. 

It  is  not  necessary  for  me  to  enlarge  more  upon  the  question, 
as  I  hope  th.at  I  will  have  the  pleasure  of  meeting  you  at  the  ban- 
quet, but  this  tnorning,  let  me  only  repeat  again  that  we  are  glad 
to  see  you  here  amongst  the  citizens  of  Montreal. 

I  know  the  work  you  will  do  will  bear  fruil  as  regards  the  pros- 
perit\'  of  the  science  which  you  study. 

I,  therefore,  as  chief  magistrate  of  the  city  o(  Montre:il,  declare 
the  eighth  annual  convention  of  the  Canadian  Electrical  .Associa- 
tion to  be  open,  and  I  trust  your  stay  will  be  pleasant,  and  hope 
that  you  will  be  favored  with  fairer  weather  than  you  were  this 
morning,  as  otherwise  you  will  obtain  a  poor  opinion  of  our  climate. 

I  hope  the  slay  that  you  will  make  in  the  city  of  iVIontreal  will 
be  botii  useful  and  enjoyable. 

The  President  :  We  are  all  very  much  pleased  to  see 
His  Worship  here,  and  I  call  on  Mr.  Wright,  of  Ren- 
frew, to  thank  him  for  his  kindly  address. 

Mr.  A.  .A.  Wright  :  1  am  very  sorry  for  two  things — 
one  is  that  I  was  not  born  a  French-Canadian,  in  order 
that  I  might  have  all  the  eloquence  which,  you  know,  is 
supposed  to  flow  in  the  veins  ot  those  good  people  ;  and 
another  thing  for  which  I  am  sorry  is  that  I  was  not  born 
in  Ireland,  in  order  that  I  might  have  lived  near  the 
"  blarney  stone."  I  may  say  that  I  have  made  full 
arrangemetits  that  when    I    come    to   be  born  again,  all 


these  little  diftjculties  will  be  overcome.  I  am  sure  that, 
as  an  Association,  we  are  delighted  with  the  flattering 
address  which  has  been  made  to  us  by  His  Worship,  the 
Mayor  of  Montreal,  and  the  hearty  welcotne  ;  and  in 
looking  over  the  programtne  that  our  good  friends  here 
have  arranged  for  us,  I  am  sure  that  there  will  be  only 
one  opinion  with  regard  to  the  excellence  of  it.  You 
know  that  entertainments  such  as  these  are  not  sold  by 
the  poitnd,  as  the  grocer  sells  his  tea,  nor  by  the  yard, 
as  the  dry  goods  man  sells  his  cotton,  but  they  are  the 
spontaneous  outcome  of  noble  and  generous  hearts,  and 
those  are  the  kind  of  hearts  possessed  by  the  citizens 
of  Montreal.  This  is  a  progressive  and  illustrious  city. 
Cities  are  made  of  men,  consequently  the  people  of 
Montreal  are  illustrious,  because  we  have  in  the  city  of 
Montteal  some  of  the  most  illustrious  and  liberal  men 
on  the  face  of  the  globe — liberal  to  the  art  of  electricity 
— and  we  believe  they  have  done  and  will  do  all  they 
can  to  make  this  meeting  one  of  the  best  we  have  ever 
had.  I  thank  His  Worship,  the  Mayor,  for  his  kind 
address,  and  we  thank  the  good  people  of  Montreal  for 
the  entertainrnent  we  expect  to  receive  while  we  are 
here  during  the  next  few  days. 

The  President  then  read  his  annual  address,  as  follows: 

president's  address. 

I  beg  to  give  you  all  a  hearty  welcome  to  this  the  eighth  convention 
of  the  Canadian  Electrical  .Association.  The  aim  of  the  Association 
is  to  gather  together  the  members  of  the  electrical  fraternity  and 
allied  interests  for  the  purpose  of  mutual  discussion,  and  to  learn 
from  each  other's  e.\perience.  In  this  way  we  try  to  benefit  the 
whole  business  interests  with  which  we  are  all  connected.  .An  or- 
ganization of  this  kind  confers  upon  its  members  benefits  from  the 
reading  of  papers,  and  the  discussions  which  take  place  disseminate 
information  with  reference  to  the  methods  that  are  constantly 
being  tried  by  different  members  in  the  practical  conduct  of  their 
every  day  operations  and  business  methods.  This  .Association 
affords  the  means  for  members  to  become  acquainted  with  one 
another.  The  friendships  here  formed  should  be  used  for  ihe 
purpose  of  mutual  protection  and  advice  when  difficulties  arise.  A 
free  and  friendly  correspondence  tends  very  much  to  strengthen, 
stimulate  and  encourage  many  of  us  in  our  daily  struggle  with  diffi- 
culties. It  is  a  matter  of  satisfaction  to  me  that  during  the  last 
two  years  you  have  honored  me  with  the  office  of  President,  good 
progress  has  been  made  in  the  direction  indicated  ;  but  there  is  still 
room  for  great  improvement. 

It  is  now  almost  four  years  since  the  last  meeting  of  the  Canadian 
Electrical  Association  was  held  in  the  city  of  Montreal.  During  the 
interval  conventions  have  been  held,  once  in  Ottawa,  twice  in  To- 
ronto, and  last  year  at  Niagara  Falls  On  each  occasion  matters  of 
current  interest  and  importance  have  been  presented  for  the  con- 
sideration of  our  members.  There  are  many  reasons  why  our 
meeting  again  this  year  in  the  east,  and  particularly  in  Montreal, 
should  be  at  once  a  source  of  both  pleasure  and  profit  to  the  mem- 
bers of  this  .Association.  The  intervening  four  years  have  done 
much  for  the  Dominion  of  Canada,  for  its  national  life  and  the 
development  of  its  material  resources.  In  no  department  of  indus- 
try has  this  progress  been  more  marked  than  in  the  electrical  field, 
in  electric  lighting,  in  electric  railway  work  and  in  the  electric 
transmission  of  power  ;  and  the  work  must  not  be  forgotten  which 
has  been  done  in  extending  the  use  and  improving  the  service  in  the 
older  branches,  the  telegraph  and  the  telephone.  Frcm  this  de- 
velopment of  the  great  modern  industry  in  which  we  are  all  proud 
to  have  a  share,  no  part  of  the  country  is  likely  to  reap  greater 
benefits  than  the  city  of  Montreal  and  its  vicinity  The  Dominion 
of  Canada,  at  least  so  far  as  Ontario  and  yuebec  are  concerned, 
while  otherwise  abundantly  dowered  with  mineral  riches,  has  been 
deprived  of  coal  deposits,  until  recently  an  essential  factor  in  manu- 
facturing and  industrial  development  To-day,  however,  the  possi- 
bilities of  electrical  transmission  have  rendered  available  as  a  sub- 
stitute to  turn  the  wheels  of  our  factories,  the  heritage  which  both 
provinces  possess  in  their  abundant  water  powers  It  will  be  our 
privilege  to  inspect  what  has  been  done  in  this  direction  by  some 
of  her  far-sighted  and  enterprising  citizens  fur  the  city  of  Montreal. 
We  shall  first  see  that  great  enterprise,  carried  out  in  the  face  of  diffi- 
culties and  discouragements,  the  successful  utilization  of  the  power  of 
the  St.  Lawrence  river  by  the  plant  of  the  Lachine  Rapids  Hydraulic 
and  Land  Comp.iny  Of  equal  interest  and  importanc;  will  be  ihe 
opportunity  given  of  inspeciing  the  plant  and  equipment  of  the 
Chambly  Manufacturing  Company  on  the  Richelieu  river  at 
Chambly,  which  will  vie  with  its  great  rival  in  the  benificent  work 
of  supplying  cheap  light  and  cheap  power  for  the  citizens  of  Mont- 
real. It  is  to  be  hoped  that  a  fair  dividend  will  be  the  reward  of 
the  shareholders  of  the  two  companies  for  their  enterprise. 

It  is  proper,  before  entering  on   the  work  of  this  convention,  that 
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we  shoulJ  glance  briefly  over  the  progress  of  the  past  year.  A 
marked  feature  of  electric  progress  in  the  Dominion  throughout  the 
years  iis.}7  and  iSuS  has  been  the  inception,  and,  in  some  cases,  the 
completion  of  a  number  of  important  plants  for  the  long  distance 
transmission  ol  jxiwer  In  the  province  of  ijuebec  there  are,  besides 
the  two  plants  already  mentioned,  the  Montmorency  plant,  v.hich 
has  been  in  operation  for  several  years,  and  Is  no  doubt  familiar  to 
most  of  you,  and  the  North  Shore  I'ower  Company,  Three  Rivers, 
a  16  mile  transmission,  12.000  volts,  delivering  500  k.w.  In  On- 
tario there  is  the  Cataract  I'ower  Company,  of  Hamilton,  the 
distance  to  be  transmittetl  33  miles,  pressure  25.000  volts,  with  a 
capacity  of  6,000  horse  power.  This  plant,  it  is  anticipated,  will  be 
in  operation  by  .August  isl  next  In  British  Columbia  a  trans- 
mission installation  of  1,500  horse  power  capacity  is  being  erected 
to  supply  energy  for  the  electric  railway,  lighting  and  power 
industries  of  the  city  of  Victoria,  distance  u>  miles.  The  West 
Kooten.iy  Power  Company  recently  started  with  an  initial  capacity 
of  2000  horse  power,  pressure  20.000  volis,  distance  jo  miles 
This  power  will  be  used  for  the  operation  of  machinery  in  the 
mining  districts  We  have  already  referred  to  the  enormous  de- 
velopment under  way  in  the  vicinity  of  .Montreal.  The  only  point 
at  which  satisfactory  p  ogress  cannot  be  reported  is  at  Niagara 
Falls,  where,  unfortunately,  the  tying  up  of  the  greatest  water 
power  in  the  Dominion  in  the  hands  of  an  alien  corporation  has 
prevented  its  development  for  the  benefit  of  the  people  of  Ontario 
This  state  of  atYairs,  we  trust,  will  be  removed  before  another  year 

Besides  the  important  plants  mentioned  >vhich  are  either  in  opera- 
tion or  in  course  of  construction,  a  large  number  of  similar  enterprises 
are  at  present  in  their  initial  stages  and  may  be  e.\pected  to  reach 
their  completion  within  the  ne.xt  year  or  two  .Mtogether,  it  is 
dithcult  to  foresee  ai  the  pres  nt  moment  the  benefits  which  our 
Canadian  manufactories  and  industries  generally  may  derive  from 
the  utilizing  of  the  water  powers  of  the  country,  scattered  without 
number  from  the  .Atlantic  to  the  Pacific.  In  electric  railway  work 
the  development  of  the  year  has  been  mainly  confined  to  the  exten- 
sion and  the  better  equipment  of  exisiing  city  and  .suburban  roads. 
In  the  field  of  electric  lighting,  in  which  a  majority  of  the  members 
of  the  .Association  are  more  particularly  interested,  a  reasonably 
satisfactory  condition  of  affairs  e.xisls.  That  industry  is  on  a  fairly 
solid  basis,  at  least  in  so  far  as  a  distribution  of  current  for  incan- 
descent and  power  purposes  Is  concerned,  as  rendered  evident  by 
the  failure  of  the  much  talked  of  illuminant  of  the  future,  acetylene 
gas,  to  make  any  inroad  into  the  field  of  the  lighting  companies 
.A  large  majority  of  the  plants  now  in  operation  are  e<]uipped  with 
reasonably  modern  and  efhcient  machinery,  and  the  rates  at  which 
current  is  supplied  ure.  it  is  safe  to  say,  if  taken  on  the  average,  the 
lowest  in  the  world. 

We  will  have  before  U";  the  report  of  the  Committee  on  Legisla- 
tion. I'rom  this  you  will  see  how  far  the  efforts  made  since  our 
last  meeting  have  been  successful  in  the  direction  of  securing 
equitable  protection  of  private  investments.  It  is  to  be  hoped  that 
the  work  of  the  .Association  during  the  convention  will  be  helpful 
to  the  members,  and  that  they  will  recognize  the  value  they  receive 
from  their  attendance  here  with  respect  to  the  papers  which  have 
been  prepared  for  the  convention.  You  will  see  their  practical 
and  helpful  nature,  and  I  trust  you  are  ready  to  criticize  and  discuss 
the  views  set  forth  in  the  light  of  your  own  experience. 

One  thing  more  I  feel  should  be  mentioned,  and  that  is,  the  ap- 
preciation of  the  efforts  of  the  different  companies  and  individuals 
in  Montreal  who  have  so  heartily  co-operated  for  the  success  of  this 
meeting  The  proverbial  hospitality  of  our  metropolitan  city  is 
known  to  you  all  A  pleasing  feature  of  our  last  convention  was 
the  regular  and  prompt  attendance  of  members  at  all  sessions  and 
the  keen  interest  taken  in  the  proceedings  This  commendable 
practice  will,  I  trust,  be  kept  up  at  this  our  eighth  convention  now 
open  for  business. 

The  conclusion  of  the  address  was  greeted  with  pro- 
longed applause.  The  President  then  called  on  Mr.  J. 
J.  Wright  to  read  the  report  of  the  Committee  on 
Meters. 

Mr.  Wright  stated  that  there  was  no  special  business 
to  bring  before  the  Committee  on  Meters  during  the 
past  year,  consequently  it  was  not  convened,  and  there 
was  no  report  to  make  on  behalf  of  it. 

The  President  appointed  Messrs.  Reesor,  Smith  and 
Hunt  as  members  of  a  committee  to  strike  the  standing 
committees  for  the  year. 

The  President  :  The  next  item  is  general  business 
that  any  of  the  members  may  wish  to  bring  up,  or  any 
questions  they  desire  to  ask.  We  will  be  very  glad  to 
hear  from  anybody  who  has  anything  to  say. 

Mr.  C.  B.  Hunt  :  I  would  move  that  the  Report  on 
Legislation  be  taken  up  the  first  thing  to-morrow  morn- 
ing. This  will  give  the  members  a  chance  to  read  it 
over  ;  we  cannot  very  well  discuss  it  until  this  has 
been  done. 

The  President  :  This  appears  to  be  all  the  business 
set  down  for  this  session,  but  I  think  it  advisable  to 
now  have  one  of  the  papers  read,  and  will  ask  Mr.  A. 
A.  Wright  to  read  his  paper  entitled,  "  How  to  Over- 
come Some  of  the  Difficulties  Encountered  by  Central 
Station  Men."     (See  page  143.) 

DISCUSSIO.V. 

Following  the  reading  of  his  paper,  Mr.  Wright 
maae  the  following  remarks  :    If  I    may  be  allowed  the 


time,  there  Is  one  thing  more  that  I  wish  to  refer  to. 
Perhaps  it  cannot  he  done  in  every  instance,  but  there 
is  one  thing  I  would  advise  central  station  men  to  do, 
that  is,  where  they  have  contracts  with  a  town  unless 
they  are  situated  under  very  favorable  conditions,  as  in 
some  certain  towns  that  I  know  of,  where  the  owners 
of  the  plant  pretty  nearly  own  the  town  itself,  where 
you  do  not  own  the  town,  but  the  town,  rather,  owns 
you,  so  far  as  electric  lighting  is  concerned  1  would 
advise  everyone  to  try  and  form  a  joint  stock  company, 
and  not  endeavor  to  run  the  concern  alone,  no  matter 
how  great  their  abilities  are.  Try  and  get  the  most 
influential  inen  in  the  town  as  members  of  the  company, 
and  in  that  way  you  will  have  a  leverage  on  the  coimcil 
that  you  cannot  otherwise  possibly  obtain.  It  will  also 
prevent  other  companies  ftom  coming  in,  and  will  assist 
you  in  many  ways.  I  just  throw  out  this  as  a  sugges- 
tion, so  that  if  anyone  contemplates  the  form.ition  of  a 
joint  stock  company,  they  will  try  and  get  as  influential 
men  as  possible,  as  it  is  hard  to  know  sometimes  where 
the  lightning  will  strike.  .Another  thing  1  would  like 
to  mention  is  that  it  is  well  to  try  and  lei  your  lighting 
contract  with  the  town  be  the  weak  arm  of  your 
strength,  and  devote  more  time  to  the  commercial 
aspect  than  to  the  other  ;  then  if  you  do  not  get  the  de- 
sired legislation,  you  will  be  in  a  better  position  to 
stand  the  shock  than  otherwise. 

The  President  :  We  have  listened  to  Mr.  Wright's 
interesting  speech,  and  we  would  like  to  hear  from 
others  as  to  their  experience  on  any  of  the  points  men- 
tioned by  Mr.  Wright.  .Mr.  Wyse,  of  Hrantford,  may 
be  able  to  say  something. 

Mr.  Wyse  :  1  have  listened  with  a  great  deal  of  in- 
terest to  Mr.  Wright's  paper,  especially  as  it  covers 
many  points  in  relation  to  experiences  that  I  have  lately 
been  through  in  iloaling  with  the  municipal  authorities 
at  Brantford,  and  I  think  it  is  something  that  all  central 
station  men  and  probably  very  many  others  can  appre- 
ciate. There  was  one  point  that  1  would  like  to  ask 
Mr.  Wright  about,  and  that  is  the  collection  of 
bills.  He  speaks  of  collecting  weekly.  Would  you 
not,  Mr.  Wright,  find  that  this  would  require  a  larger 
office  staff  than  otherwise. 

Mr.  Wright  :  That  refers  to  the  arc  lighting  accounts. 
The  man  who  goes  around  trimming  collects  these  bills 
and  the  incandescents  are  collected  every  month. 

Mr.  Wyse  :  1  thought  that  referred  to  your  private 
incandescent  customers. 

Mr.  Wright  :   No,  we  collect  those  monthly. 

Mr.  Wyse  :  We  find  that  there  are  a  great  number  of 
customers  who,  as  you  say,  will  pay  a  small  bill  rather 
than  let  a  large  one  run  on.  There  was  another  thing 
that  I  would  like  to  bring  to  the  attention  of  the  mem- 
bers, that  is,  giving  notice.  We  find  that  giving  notice 
where  the  account  is  not  paid  promptly  is  very  effective. 
We  have  a  system  of  first,  second  and  third  notice,  and 
if  the  bills  are  not  paid  after  the  third  notice  we  discon- 
nect the  customer,  and  this  generally  results  in  his  pay- 
ing the  bill  and  asking  for  re-connection.  1  think  Mr. 
Wright  deserves  the  thanks  of  the  Association  for  his 
very  valuable  paper. 

Mr.  Wright  :  With  reference  to  the  insertion  of  that 
saving  clause,  this  year  1  just  succeeded  in  getting  it, 
to  use  a  common  phrase,  by  the  skin  of  my  teeth  "one 
day  saved  me."  It  is  very  diflTiciilt  sometimes  to  get 
that  clause  inserted.  You  all  understand  that  there  are 
certain  men  in  the  council  that  you  can  approach  and 
others  that  you  can  not.  Just  how  to  get  this  clause 
inserted  is  often  difficult.  Some  of  you,  I  suppose,  have 
sometimes  to  make  up  a  contract  yourself.  It  don't  do 
to  come  out  straight  and  say  "  Here,  I  want  to  have 
this  resolution  moved,"  especially  as  one  has  to  deal 
with  a  number  of  rrten  who  are  not  any  too  well  up. 
Be  sure  in  making  up  the  resolution  to  give  it  to  a  man 
who  will  bring  it  into  the  council  without  any  hesitation. 
This  is  one  of  the  difficulties  1  find  in  getting  the  thing 
brought  before  the  councillors. 

Mr.  Wyse  :  Could  you  not  arrange  to  get  a  longer 
contract  than  one  year  in  most  instances? 

Mr.  Wright  :    I  would  like  to  do  so. 

Mr.  Reesor  :   What  is  the  population  of  Renfrew  ? 
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Mr.  Wright  :  Between  three  and  tour  thousand. 

Mr.  Hunt  :  Do  you  supply  incandescent  lights  en- 
tirely by  meters  or  on  flat  rates  ? 

Mr.  Wright  :   Almost  entirely  by  meters. 

Mr.  Hunt  :   Do  you  charge  a  meter  rental? 

Mr.  Wright  :  Yes  ;  twenty-five  cents  a  month  on  all 
sizes. 

Mr.  Hunt  :  What  is  the  smallest  size  meter  that  you 
have  ? 

Mr.  Wright  :  y^i  ampere,  3  wire,  and  we  also  use 
2  wire. 

Mr.  Hunt  :  ^'ou  can  now  get  5  ampere  meters  for 
your  2  wire  service  that  will  start  on  a  5  c.p.  lamp. 

Mr.  Wright  :  I  did  not  know  that  there  was  one 
that  would  respond  to  a  5  c.p. 

Mr.  Hunt  :  There  is,  and  we  have  about  50  in  use  of 
the  General  Electric  type. 

Mr.  Wyse  :  The  Shallenberger  meter  can  also  be  ob- 
tained in  5  ampere  size. 

Mr.  Reesor  :  As  far  as  Lindsay  is  concerned,  we 
make  monthly  collections  on  incandescent  lighting,  and 
the  town  lighting  is  also  collected  monthly.  The  in- 
candescent lighting  and  commercial  lighting  we  collect 
monthly,  and  we  have  a  rate  of  discount  of  33' 3%  if  the 
bills  due  on  the  ist  are  paid  before  the  loth.  We  find  this 
works  fairly  well.  They  come  to  the  office  and  pay, 
and  we  are  trying  to  have  all  of  our  collections  made  at 
the  office  instead  of  sending  out  collectors.  Of  course 
we  have  a  few  delinquents,  but  we  are  trying  to  weed 
these  fellows  out,  or  educate  them  to  a  better  system. 

Mr.  A.  A.  Wright  :  Have  you  everything  in  your 
own  hands  ? 

Mr.  Reesor  :  Yes  ;  we  had  two  companies,  but  the 
other  one  has  been  absorbed. 

Mr.  A.  A.  Wright  :  Of  course  you  can  see  the  ad- 
visability of  collecting  your  arc  accounts  every  week 
instead  of  monthly.  VVe  could  not  work  that  lamp 
scheme  with  them. 

Mr.  A.  L.  Breithaupt  :  I  find  the  system  of  sending 
notices  very  eff'ective.  We  have  in  Berlin  a  number  of 
customers  who  are  intentionally  delinquent,  and  who 
simply  do  not  want  to  pay  their  bill,  though  they  want 
the  light.  We  found  a  very  eflfective  way  to  be  to  send 
them  notice  that  unless  within  48  hours  the  account 
was  paid,  the  current  would  be  cut  off.  We  applied 
that  both  to  our  electric  and  gas  customers,  and  find  it 
works  very  well.  We  collect  monthly,  and  try  to  ren- 
der our  accounts  on  the  ist.  Sometimes  they  don't  go 
ouc  until  the  2nd,  and  it  paid  by  the  loth  we  allow  20  '^ 
discount,  that  is,  bringing  it  down  to  a  net  basis. 
Most  of  our  bills  are  paid  in  the  office,  except  a  few  of 
the  business  men  near  our  office,  which  we  collect  ;  but 
most  of  our  people  pay  at  the  office. 

Mr.  A.  A.  Wright  :  You  have  no  opposition  in  your 
town. 

Mr.  Breithaupt  :   No. 

Mr.  Wyse  :    I    would   like    to    ask    Mr. 
has  any  opposition  in  Renfrew. 

Mr.  Wright  :   Oh  !   we  have  two  others. 

Mr.  Wyse  :   In  a  town  of  3,500? 

Mr.  Wright  :  Yes.  Why,  in  Eganville,  which  has  a 
population  of  about  1,500,  they  have  two  companies, 
and  pay  $50  to  the  government — $25  each. 

The  President  :  Mr.  Wright  speaks  about  gathering 
influential  men  about  you.  The  great  trouble  about 
these  men  is  that  they  don't  stay  influential,  and  don't 
stay  with  the  council,  but  stay  with  the  company,  and 
sometimes  incur  the  hostility  of  the  aldermen  for  not 
being  in  harmony  with  them.  In  our  campaign,  1 
made  up  my  mind  that  it  had  to  go  to  the  vote.  I  did 
not  speak  to  a  single  member  of  the  council  until  the 
whole  thing  was  over,  but  just  prepared,  and  let  it  go 
through,  and  about  two  weeks  before  the  by-law  came 
out  I  got  in  my  work,  and  instead  of  them  hunting  me, 
they  were  on  the  defensive  themselves.  I  had  been 
preparing  carefully  for  six  months.  The  situation  was 
such  that  I  did  not  think  it  was  any  use  to  deal  with 
the  council  at  all,  but  simply  stand  on  common  sense 
and  put  your  case  before  the  freeholders.  Fortunately 
in  Ontario  it  is  only  those  who  have  property  that  can 
vote  on  a  by-law,  and  this  is  a  large  protection.      There 
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is  an  inclination  among  the  property  holders  not  to 
trust  the  council  with  any  more  money  or  property 
than  they  can  get  at  present.  Referring  to  the  system 
of  collecting  and  sending  accounts,  we  have  weekly, 
monthly  and  quarterly  accounts.  The  quarterly  are 
the  residences  and  best  business  places  and  the  stores. 
The  monthlies  are  billiard  rooms,  barber  shops  and 
taverns,  and  any  customers  whom  we  think  it  best  to 
place  on  the  monthly.  For  the  weekly,  as  well  as  the 
monthly,  we  have  a  collector  who  calls  for  the  account, 
but  the  quarterlies  are  paid  at  the  office.  We  have  arc, 
incandescent  and  power  in  fact,  a  little  of  everything. 
In  a  small  town  such  as  we  have,  we  know  everybody 
and  know  how  to  handle  everybody,  whether  as  in- 
dividuals or  classes,  and  can  tell  the  best  way  to  treat 
them. 

Mr.  A.  A.  Wright  :  Although  we  present  our  ac- 
counts every  month,  circumstances  will,  as  you  say, 
alter  cases. 

Mr.  Wyse  :  Could  you  not  save  the  expenses  of  that 
collector  by  offering  a  discount  off  the  bills  if  paid  at 
the  ollice  ? 

The  President  :  You  know  all  these  discounts  are 
put  on  before  they  are  taken  off.  They  are  looked  upon 
as  a  penalty,  not  as  an  advantage.  The  way  I  look 
upon  discounts,  with  about  10,000  inhabitants,  it  is 
more  a  penalty  than  a  reduction  on  the  account. 

Mr.  Dion  :  I  would  like  to  say  a  word  regarding  5 
c.  p.  lamps.  We  supply  lamps  free  to  our  meter 
customers.  We  have  confined  ourselves  to  10  and  16 
c.  p.  lamps,  but  a  few  years  ago,  customers  finding  out 
that  lamps  of  5  c.  p.  were  made,  asked  for  them  to  be 
used  as  night  lamps.  Most  of  our  small  customers 
could  not  aflFord  to  burn  a  lamp  all  night  if  it  were  10 
c.p.,  and  we  finally  decided  to  let  a  customer  have 
a  5  c.  p.  lamp,  only  supplying  one,  and  when  that 
burned  out  exchanging  it  for  a  new  one.  We  found  it 
popularized  electric  lighting  in  that  way,  and  prevented 
customers  from  using  coal  oil  lamps.  These  night 
lamps,  while  not  registering  on  the  meter,  are  small 
expense  to  the  company,  as  the  load  is  small  at  the 
time  when  they  are  used,  and  we  have  found  it  an  ad- 
vantage to  allow  them  to  be  used  in  that  way. 

Mr.  Reesor  :  Sometimes  when  we  make  contracts 
with  flat  rates  for  16  c.  p.  lamps,  we  have  had  difficulty 
by  reason  of  our  customers  placing  32  c.  p.  lanjps  in 
their  stead. 

Mr.  Dion  :  We  have  a  small  number  of  customers 
on  flat  rates  where  there  is  danger  of  changing  16  c.  p. 
lamps  for  32  c.  p.,  but  we  make  an  inspection  of  all  these 
premises  three  or  four  times  a  year  and  have  reports  made 
so  that  we  can  keep  a  pretty  fair  check  on  the  lamps. 

Mr.  Reesor  :  Where  are  you  living? 

Mr.  Dion  :   In  Ottawa. 

Mr.  Hunt  :  I  would  like  to  ask  Mr.  Dion  whether  he 
supplies  on  both  flat  rate  and  meter  systems. 

Mr.  Dion  :  About  an  eighth  of  our  business  is  a  flat 
rate  one.  We  supply  the  lamps  in  the  first  installation 
and  renewals  are  paid  for.  On  the  meter  system  we 
supply  all  lamps  free — both  first  installation  and  renew- 
als. I  may  say  we  do  more  than  that.  We  have  found 
that  customers  on  the  meter  system  allow  their  lamps  to 
get  very  old  and  black  until  they  hardly  give  any  light 
and  then  complain  to  their  friends  without  coming  to 
the  office,  so  that  we  have  no  means  of  remedying  the 
difficulty.  Now  we  have  a  house  to  house  inspection  for 
the  purpose  of  putting  things  in  order.  The  inspector 
gives  attention  to  loose  sockets,  etc.,  and  also  replaces  any 
lamps  that  had  better  be  out  of  service.  Although  an 
expense,  we  think  the  satisfaction  to  customers  more 
than  reimburses  us. 

Mr.  Ellis  :  Referring  to  collections,  I  think  we  have 
a  unique  system  of  collections  in  Barrie.  We  send  the 
account  out  every  six  weeks.  We  have  a  form  with  a 
coupon  on  the  end,  which  states  that  "  this  bill  is  pay- 
able at  the  bank  15  days  after  date  of  issue."  If  not 
payed  at  the  bank,  customers  don't  receive  the  discount. 
If  tendered  after  the  15th  day,  the  bank  won't  accept  it. 
We  find  this  system  very  successful.  We  pay  the  bank 
$50  a  year. 
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Mr.  Hunt  :  What  do  you  Jo  with  the  person  who 
does  not  pay  and  lets  the  account  run  ^ 

Mr.  Ellis  :  When  the  bank  make  their  returns,  we  use 
for  delinquents  a  printed  slip  which  says  :  "  ^'our 
account  payable  at  the  Bank  ot  Commerce  is  still  unpaid. 
If  not  paid  within  10  days,  your  light  will  be  shut  of!" 
and  the  account  placed  in  the  hands  ot  our  solicitors  lor 
collection."     The  discount  jjranted  is  30  per  cent. 

Mr.  Hunt  :  If  a  customer  pays  on  the  second  month, 
will  you  allow  the  discount  ? 

Mr.   lillis  :   No  ;  we  keep  charijinj^  the  discount. 

The  President  :  I  never  went  to  court  with  a  single 
customer. 

Mr.  Iillis  :  We  very  seldom  find  it  necessary,  and  of 
course  have  to  make  allowances  with  some  people. 
Sometimes  it  is  impossible  for  them  to  pay  at  the  bank, 
owing  to  their  being  absent  from  town,  etc.,  and  if  only 
a  day  or  two  late  we  don't  niiiul.  but  the  other  class  of 
people  we  don't  accept. 

Mr.  Wyse  :  How  do  you  arrange  with  your  customer 
for  cash  discount  ? 

Mr.  Ellis:  In  sending  the  bill,  we  put  down  the  gross 
amount  and  deduct  the  cash  discount  to  be  allowed. 
The  contract  is  made  at  the  gross  price. 

Mr.  Hunt  :  What  do  you  charge  per  1,000  watts  ? 

Mr.  Ellis:  We  charge  17^^  cents  per  1,000  watts  net, 
and  if  the  bill  is  over  $12  in  six  weeks,  we  give  a  dis- 
count of  20  per  cent.;  our  gross  rate  is  25  cents  per 
1,000  watts. 

Mr.  Browne  :  Do  I  understand  that  you  give  20  per 
cent,  discount  from  17 'j  cents  net  in  cases  where  the 
bills  are  $12  in  6  weeks  ? 

Mr.  Ellis  :  Yes. 

Mr.  Hunt  :  I  have  great  pleasure  in  moving  a  hearty 
vote  of  thanks  to  Mr.  Wright  for  his  very  valuable  paper 
and  for  the  discussion  that  it  has  brought  out.  I  think 
it  has  been  very  beneficial  to  all  of  us. 

Mr.  A.  B.  Smith  :  1  have  great  pleasure  in  seconding 
that,  and  I  hope  Mr.  W'right  will  have  the  same  success 
with  his  city  fathers  in  the  future  that  he  seems  to  have 
had  in  the  past. 

The  session  was  then  adjourned  until  2:00  p.m. 

.M-TERNOON    SESSION. 

The  convention  resumed  at  2:00  p.m. 

The  President  read  a  telegram  from  the  Ottawa  Elec- 
trical Association,  wishing  the  convention  success, 
profit  and  pleasure,  sure  to  be  derived  from  a  meeting 
in  the  Canadian  metropolis. 

Mr.  Magie's  paper  on  the  "  Electrical  Utilization  of 
Water  Powers"  was  then  read  by  Mr.  W.  H.  Browne. 
(See  page  21). 

DISCUSSION. 

Mr.  A.  A.  Wright  :  If  not  out  of  order,  I  would  like 
to  ask  if  the  position  of  permanent  reader  of  papers  is 
open  ;  if  it  is,  I  would  like  to  move  that  Mr.  Browne 
be  offered  the  situation.      (Laughter.) 

The  President  :  This  is  a  very  important  paper,  and 
I  would  like  you  to  carefully  discuss  it  and  ask  any 
questions  you   may   wish. 

Mr.  Wm.  Thompson  :  I  really  have  to  regret  that  I 
did  not  have  the  opportunity  of  seeing  Mr.  Magie's 
most  remarkable  paper  before,  and  I  say  "remarkable" 
advisedly,  because  he  has  covered  the  whole  ground, 
which  is  something  that  writers  of  papers  seldom 
do.  I  regret  that  this  paper  has  only  reached  our 
hands  to-day.  I  can  quite  understand  that  Mr.  Magie, 
the  writer  of  this  paper,  is  not  to  blame  for  this,  because, 
as  we  all  know,  he  is  a  very  busy  man,  but  this  paper 
covers  too  many  important  points  in  electrical  engineer- 
ing to  enable  one  to  attempt  to  thoroughly  discuss  it 
without  thorough  study.  There  are,  however,  one  or 
two  points  brought  out  very  forcibly,  and  those  of  us 
who  have  felt  the  progress  of  electrical  engineering  dur- 
ing the  last  five  or  ten  years,  can  appreciate  the  import- 
ance of  the  information  that  is  given  within  the  columns 
of  this  paper.  I,  myself,  have  barely  turned  30  years  of 
age,  and  still  I  can  distinctly  remember  my  grandfather 
who  ran  a  mill  in  Yorkshire,  having  in  operation  one  of 
those  huge  wheels  about  30  feet  diameter.  I  can  distinct- 
ly remember  a  "chap,"  as  they  would  say,    coming  up 


from  London  and  asking  why  ho  ilid  not  h.i\e  buckets 
attached  so  that  ihe  water  could  drop  into  tlicm.  These 
were  put  on,  and  it  was  a  remarkable  fact  to  me  that 
that  mill,  instead  of  turning  out  a  tew  barrels  per  day, 
increased  its  capacity  by  more  than  four  limes.  To  mv 
mind,  the  most  important  point  in  Mr.  Magie's  paper  is 
the  fact  that  evidently  water  wheels  and  water  motor 
installations  have  come  to  stay.  We  have  this  evidenced 
by  plants  all  over  Canada,  some  of  which  have  been 
very  successful,  others  almost  total  failures.  As  it  is 
the  investor  who  produces  the  money  fi>r  the  electrical 
engineer  to  carry  out  his  ideas,  it  is  wise  to  remember 
that  there  are  limes  when  such  installations  as  these 
are  not  advisable.  1  feel  almost  sorry  that  our  large 
installations  in  the  vicinity  of  Montreal  are  not  further 
advanced,  so  that  we  could  see  or  begin  to  appreciate 
the  profits  which  the  investor  will  receive  from  his 
capital  in  those  large  concerns.  While  passing  Lachine 
Rapids  one  day  1  noticed  that  they  had  only  two 
generators  rimning.  Now,  they  have  a  capacity  there 
ot  something  like  20,000  h. p.,  and  they  have  been  operat- 
ing this  plant  for  some  little  time.  Possibly  the  total 
expeiuliture  has  been  in  the  vicinity  ot  a  million  and  a 
half,  but  it  struck  me  that  there  was  going  to  be  an  im- 
mense lot  of  capital  tied  up  in  that  plant  for  years  to 
come  without  its  earning  any  profit  for  the  investor.  If 
this  had  been  a  steam  plant  installation,  it  could  have 
been  made  as  the  plant  was  required.  This  opens  a 
large  field  for  discussion,  so  much  so  that  I  do  not  feel 
like  entering  it,  because  1  might,  to  use  a  vulgar  expres- 
sion, "put  my  loot  in  it."  For  this  reason  I  would  like 
to  have  had  time  to  study  Mr.  Magic's  paper  very  care- 
fully and  have  prepared  myself,  and  I  feel  almost  like  ask- 
ing that  this  paper  be  carried  over  until  next  year,  post- 
poning the  discussion  until  the  next  convention.  The 
paper  has  far  too  much  important  matter  in  it  to  be  laid 
on  the  table,  simply  read  and  allowed  to  drop. 

Mr.  Bonner  :  I  think  it  is  a  very  excellent  suggestion 
of  Mr.  Thompson's  that  the  paper  be  left  over  until 
next  year,  but  I  think  there  are  one  or  two  statements 
made  somewhat  disparagingly  towards  steam  men. 
Representing  one  department  of  the  steam  power  busi- 
ness, I  have  just  a  little  to  say  on  these  points,  but  am 
unable  to  get  actual  data  so  as  to  place  it  before  the 
members  in  an  interesting  and  valuable  way.  We  have 
not  at  the  present  time  any  data  pertaining  to  Canadian 
plants  which  would  be  of  special  value  to  the  Associa- 
tion, but  it  is  my  hope  that  during  the  next  six  months 
we  will  be  able  to  make  some  tests  on  one  or  two  com- 
plete plants,  and  if  such  is  the  case,  I  should  like  very 
much  to  present  that  data  in  the  shape  of  a  paper  at  the 
next  meeting,  and  have  that  considered,  perhaps,  in 
connection  with  this  suspended  discussion  of  Mr. 
Magie's  paper. 

Mr.  Browne  :  While  I  appreciate  the  importance  of  a 
very  extended  discussion  of  this  paper,  1  fear  that  the 
postponement  of  it  for  a  year  may  bring  us,  perhaps, 
into  other  phases  of  the  subject,  and  that  the  present 
phase  will  be  practically  lost  sight  of.  There  are  several 
gentlemen  here,  1  think,  abundantly  competent  to  dis- 
cuss the  points  thrown  out  by  Mr.  Magie's  paper,  and 
in  order  to  perhaps  provoke  discussion  and  have  a  little 
contention  on  it  and  brighten  the  meeting,  I  may  refer 
to  Mr.  Bonner's  statement  that  there  appear  to  be  some 
aspersions  cast  on  steam  plants.  I  was  conscious  dur- 
ing the  time  of  reading  that  Mr.  Magie  had  been  care- 
ful to  point  out  that  an  expenditure  on  original  installa- 
tion, beyond  a  ceitain  amount,  prohibited  competition 
with  steam,  and  I  belie\e,  from  what  I  know  of  the 
author  and  the  preparation  he  gave  the  paper,  that  he 
recognizes  the  fact  that  there  are  many  water  power 
installations  that  should  not  be  installed,  because  the 
conditions  could  be  met  equally  by  steam.  But  there  is 
this  one  important  character  about  water  power  trans- 
missions, that,  assuming  that  you  are  able  to  serve 
power  during  10  hours  a  day,  from  a  water  fall,  at  the 
same  price  or  even  a  little  less  than  steam,  you  still 
have  the  opportunity  of  obtaining  a  revenue  from  the 
water  power  during  other  times  of  the  day  without  any 
additional  cost.  You  cannot  obtain  that  additional 
profit  with  steam  plant  without  additional  cost,  and  the 
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future  ot  the  water  power  transmissions  seems  to  me  to 
be  in  the  direction  of  the  utilization  of  the  power  in 
other  hours  of  the  day  than  the  usual  ten  hours,  namely, 
from  7  a.m.  to  6  p.m.  I  may  say  that  already  in  the 
city  of  Montreal  probably  the  largest  commercial  enter- 
prise has  negotiated  for  electric  power,  and  has  made  a 
change  in  its  hours  of  operation  in  order  to  obtain  the 
advantages  and  benefits  of  electric  power.  If  that 
power  had  to  be  produced  by  steam,  they  simply  could 
not  enjoy  the  benefits,  because  they  could  produce  the 
power  for  less  money.  This  is  an  advantage  that  will 
develop  to  a  larger  extent  than  now  with  the  power 
from  water  falls  being  used  at  other  times  of  the  day 
than  has  been  the  custom  in  using  steam  power. 

Mr.  A.  A.  Wright :  I  do  not  wish  to  be  known  for  my 
much  speaking,  but  I  am  afraid  if  I  keep  on  that  I  will. 
It  seems  to  me,  however,  that  this  paper  is  a  very  op- 
portune one,  and  I  may  say  that  the  fact  ot  its  being 
read  was  one  of  the  inducements  for  my  being  present. 
It  seems  that  if  there  is  one  subject  more  than  another 
that  is  of  interest  to  investors  to-day,  it  is  the  develop- 
ment and  utilization  of  the  numerous  water  powers 
which  are  scattered  broadcast  throughout  the  length 
and  breadth  of  this  Dominion.  Small  towns  particu- 
larly would  be  very  much  improved  if  the  water  powers 
within  a  reasonable  distance  could  be  utilized.  There 
are  many  points  which  it  is  almost  impossible  to  take 
up  and  discuss  this  afternoon.  I  would  like  to  have  it 
stand  over  for  a  year,  so  that  we  could  have  time  to 
study  it.  I  have  no  doubt  that  Mr.  Magie  has  spent  a 
great  many  hours  in  preparing  this  paper  for  us.  It 
covers  a  great  deal  of  ground  and  covers  it  well.  I 
should  also  like  to  ask  what  the  paragraph  means  on 
page  3,  wherein  he  says,  "  that  when  electrically  trans- 
mitted power  does  not  cost  more  than  $100  to  $140 
per  h.p.  installed,  the  investment  is  apt  to  be  a  profit- 
able one,  providing,  of  course,  it  is  properly  managed." 
Does  that  mean  where  it  costs  users  $100  to  $140  per 
h.p.  per  annum  ? 

Mr.  Magie  :  That  is  intended  to  mean  the  cost  of  the 
installation,  including  the  hydraulic  and  electric  as  well 
as  the  transmission  portion  of  the  plant.  Of  course, 
there  are  many  cases  where  it  would  be  very  much 
higher. 

Mr.  Wickens  :  1  think  that  this  is  a  valuable  paper, 
and  it  is  a  pity  that  we  did  not  have  it  in  hand  a  little 
earlier.  It  is  too  big  a  question  to  take  up  in  an  off- 
hand way.  There  is  no  doubt  there  are  many  points  in 
favor  of  the  use  of  steam,  and  perhaps,  by  leaving  the 
matter  open  and  giving  the  gentlemen  an  opportunity 
to  follow  these  up,  we  can  show  some  very  good  results. 
This  .Association  represents  all  parts  of  the  Dominion, 
and  there  are  miles  of  country  that  cannot  be  covered 
by  long  distance  transmission  from  water  powers.  In 
those  places  we  have  to  stick  to  the  steam  plant,  and 
sometimes  we  manage  to  crowd  the  hydraulic  plant 
very  close,  simply  because  it  takes  a  large  amount  of 
capital  to  develop  the  water  power.  We  have  had  a 
few-  illustrations.  Take  the  Cataract  power  at  Niagara. 
We  know  they  are  selling  power  in  Buffalo,  but  nobody 
knows  what  it  is  costing.  We  know  they  have  a  great 
deal  of  money  sunk  in  the  ground,  and  are  selling  some 
current  to  Buffalo.  I  know  that  if  we  had  a  good 
steam  plant,  properly  managed,  at  Buffalo,  we  would 
make  money  \\  ith  it,  and  there  are  m;my  others  too  far 
away  from  water  powers  to  have  this  power  reach  at 
all,  and  there  are  more  that  have  to  be  carefully  man- 
aged by  the  engineer  or  they  would  not  pay.  For  these 
reasons  it  would  be  an  advantage  if  the  paper  was 
carried  over,  and  thus  give  the  members  a  chance  to 
go  and  look  into  the  matter  carpfully.  It  would  be 
better  to  have  it  thoroughly  threshed  out,  rather  than 
have  no  discussion  at  all.  1  honestly  hope  that  some 
arrangement  will  be  made  by  which  we  can  take  this 
matter  up  at  some  other  time.  I  hardly  see  that  we 
can  make  much  out  of  it  at  this  convention.  The 
balance  of  our  time  will  be  well  occupied,  but  if  carried 
over  until  the  next  convention,  some  of  the  members 
could  give  us  some  more  good  ideas  on  these  lines. 

Mr.  J.  J.  Wright :  I  don't  exactly  understand  the 
carrying  over  of  this  discussion  till  the  next  convention. 


It  would  be  in  the  province  of  the  gentlemen  who  would 
do  that  to  bring  in  some  new  facts,  but  it  also  appears 
to  me  that  the  men  who  have  been  speaking  on  behalf 
of  the  steam  plant  do  not  appear  to  be  as  sure  of  the 
figuies  in  connection  with  it  as  the  electrical  men  are. 
I  am  quite  prepared  to  endorse  one  paragraph  in  Mr. 
Magic's  paper,  which  is  the  one  referring  to  direct  driven 
and  belt  driven  plants.  1  think  Mr.  Magie  has  hit  the 
nail  on  the  head  in  this  connection. 

Mr.  Reesor  :  I  think  we  should  dispose  of  the  paper 
at  this  session.  Its  postponement  may  lead  to  accumu- 
lation at  our  next  convention.  Some  questions  might 
be  got  out  of  this  that  might  lead  to  others  next  year, 
and  perhaps  leave  it  to  some  other  wise  head  to  get  up 
a  paper  as  a  growth  out  of  this  one. 

The  President  :  I  think  we  had  better  go  on  discuss- 
ing the  paper. 

Mr.  NIagie  :  In  preparing  my  paper  I  did  not  attempt 
to  fight  the  steam  man,  and  in  fact,  tried  to  give  him 
good  lee-way,  but  merely  took  up  the  electrical  part  of 
it.  If  it  was  wanted  to  fight  the  steam  man,  it  would 
be  better  to  get  up  another  paper. 

Mr.  J.  J.  Wright  :  Most  electrical  investors  won't  ad- 
mit that  the  steam  engine  is  in  the  same  category  as  the 
electric  power. 

Mr.  Thompson  :  In  suggesting  that  this  discussion  be 
carried  forward,  I  do  so  purely  from  a  desire  that 
it  would  allow  of  a  proper  discussion  of  the  paper.  1 
think  we  all  agree  with  Mr.  Magie  when  he  makes  the 
statement  that  the  use  of  direct  current  apparatus  for 
high  potential  and  long  distance  transmission  is  out  of 
the  question,  and  we  also  agree  with  him  when  he  says 
the  original  installation  per  h.p.  of  from  $100  to  $140 
can  be  made  to  pay.  In  fact,  if  I  were  writing  the 
paper,  I  should  have  said  S200,  and  then  have  stated 
that  it  could  have  been  made  to  pay  verv  easily,  but  the 
point  arises,  why  put  in  20,000,  30,000  or  40,000  h.p. 
plants,  or,  as  Mr.  Wickens  points  out  at  Niagara  Falls, 
with  an  unlimited  power,  and  then  only  be  able  to  find 
customers  for  one-tenth  or  less  of  the  output.  Too 
many  people  imagine,  as  Mr.  Magie  has  pointed  out, 
that  because  the  water  tall,  as  we  have  styled  it,  turns 
the  water  wheel  the  pow-er  costs  nothing.  Mr.  McFar- 
lane  very  aptly  illustrated  this  a  short  time  ago  in  a 
little  story,  which  I  can  hardly  repeat  in  Mr.  McFar- 
lane's  manner  and  therefore  won't  attempt  it.  The 
substance  of  it  was  this,  that  in  a  small  town  they  had 
lights  at  a  few  cents  a  week,  and  power  did  not  cost 
anything,  because  it  was  water  power.  A  few  years 
later  the  dam  at  the  water  power  had  broken  down  ; 
operation  of  the  plant  was  discontinued,  and  the  people 
in  the  town  returned  to  coal  oil,  as  it  was  stated  that 
"  it  cost  too  much  to  run  water  powers."  But  to  come 
to  the  point,  where  large  experiments  have  been  at- 
tempted, an  immense  amount  of  money  has  been  sunk 
in  getting  power  in  advance  of  the  demand.  With  a 
city  like  Montreal  I  think  it  advantageous  both  to  the 
company  and  to  the  city,  because  with  the  shipping 
facilities  we  have  in  Montreal  and  the  large  country  to 
draw  from,  many  manufacturing  concerns  will  be  induced 
to  come  to  Montreal  and  establish  their  business  so  as 
to  get  cheap  power,  but  that  does  not  apply  in  every 
case.  A  few  years  ago  I  was  working  a  few  miles  west 
of  Toronto  and  there  was  a  small  tow'n  of  4,000  or  5,000 
inhabitants  wanting  to  get  electric  light.  There  was  no 
way  to  get  it  according  to  advice  from  electric  light 
companies  unless  they  utilized  a  water  power  10  miles 
distant.  They  put  in  a  Thomson-Houston  arc  machine 
and  endeavored  to  run  from  it  at  the  same  time  both 
arc  and  incandescent  lights.  This  was  very  unsatisfac- 
tory, and  they  then  installed  an  alternating  current  ma- 
chine, and  still  the  company  is  not  able  to  keep  its  head 
above  water,  simply  because  the  cost  of  installation  and 
keeping  transmission  lines  in  repair  prevented  that  com- 
pany from  earning  any  dividend  on  their  capital,  while 
if  they  had  installed  their  plant  in  conjunction  with  some 
other  manufacturing  business  in  the  town,  I  think  it 
very  probable  that  the  shareholders,  with  the  assistance 
of  the  steam  plant,  would  have  made  money.  They 
have  been  for  15  years  increasing  their  capital  and  re- 
ceiving   no    dividends.     This    is    a    case    where    water 
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power  does  not  pay.  Towards  the  last  of  Mr.  Magic's 
paper  he  speaks  of  the  general  utilization  of  electric 
motive  power  in  manufacturing  establishments.  1  thor- 
oughly believe  in  that.  In  1895  it  was  my  privilege  to 
take  a  short  holiday  and  go  over  the  greater  part  of 
Kngland.  I  spent  six  weeks  there,  and  went  into  an  es- 
tablishment covering  60  acres,  and  where  as  a  hoy  1 
served  my  apprenticeship.  I  remember  that  at  that 
time  there  was  a  great  big  engine  in  one  corner,  with 
shafting,  belting,  etc.,  and  I  found  that  every  shop  in 
that  establishment  had  now  an  independent  steam 
engine.  The  consequence  was  that  the  power  was  only 
costing  them  about  half  what  it  did  fifteen  years  ago,  and 
this  saving  was  not  due  to  improved  engines,  hut  simply 
to  the  doing  away  with  a  lot  of  useless  power.  They  can 
now  run  any  part  of  the  factory  independent  of  the  other 
parts,  and  I  think  every  engineer  will  agree  that  this  is 
the  most  economical  way  of  running,  and  one  that  the 
shareholders  will  derive  benefit  from. 

Mr.  Reesor  :  1  move  a  very  cordial  vote  of  thanks  to 
Mr.  .Magie  for  his  interesting  paper. 

Mr.  Kammerer :  I  would  like  to  second  that,  and 
while  doing  so  I  want  to  say  to  the  steam  engine  and 
boiler  men,  'that  next  year,  if  we  go  to  Hamilton,  as  I 
hope  we  will,  we  will  have  a  still  harder  nut  for  them  to 
crack.  Mr.  Magie's  paper  speaks  of  what  we  expect  to 
realize  there,  and  I  hope  in  a  year  from  now  the  Catar- 
act Power  Co.,  of  Hamilton,  will  have  realized  all  that 
they  expect  to. 

Mr.  VV.  T.  Bonner  then  read  his  paper  entitled, 
"The  Unconscious  Ownership  of  an  Important  Key." 
(See  page  145.) 

DISCUSSION. 

Mr.  Browne  :  The  title  of  this  paper  Mr.  Bonner  in- 
sinuated is  a  conundrum  -  to  know  what  this  key  is. 
I  don't  know  whether  I  have  got  it  correctly  or  not,  but 
1  take  it  to  be  a  suggestion  to  electric  and  also  to 
steam  roads  to  employ  their  rails  for  the  transmission 
of  wagon  packages  in  their  original  packages,  to 
avoid,  besides  the  long  haul  by  horses  and  the  conse- 
quent labor,  the  cost  of  loading  and  unloading,  perhaps 
from  the  near-by  farm  to  the  station,  and  putting  it  into 
a  freight  car  and  carting  it  away.  And  the  unconscious 
ownership  of  the  key  is,  that  having  the  road-bed  and 
perhaps  the  power  in  the  shape  of  a  fully  and  properly 
developed  water  fall,  that  they  would  be  able  to  provide 
additional  revenue  to  the  investment,  and  also  make 
unnecessary  the  aggregation  of  people  in  large  cities, 
because  with  his  proposed  scheme  the  aggregation  of 
population  in  large  cities  would  not  be  necessary. 
People  could  conveniently  live  away  from  towns  and 
large  cities  and  carry  on  their  business;  and  in  this 
direction  1  may  refer  again  to  the  possible  changes  in 
our  civilization  due  to  a  system  of  this  kind  with  the 
electric  development  of  water  falls.  It  seems  to  me  the 
time  is  not  far  distant  when,  instead  of  gathermg  to- 
gether in  large  cities,  by  the  ability  to  utilize  power  in 
small  quantities,  requiring  the  investment  of  capital  to 
a  limited  extent,  that  we  may  probably  change  our  con- 
ditions and  become  more  widespread.  Small  towns 
will  be  able  to  compete  in  manufacturing,  because  so 
much  capital  will  not  be  required,  and  in  that  way  I 
can  see  a  great  deal  of  advantage  in  the  suggestions 
thrown  out  by  Mr.  Bonner  that  the  production  of  these 
small  places  can  be  transshipped  to  places  of  consump- 
tion at  very  low  rates,  and  in  this  connection  I  think 
his  paper  deserves  a  great  deal  of  consideration  from 
the  owners  of  railroads  and  electrical  enterprises. 

Mr.  Geo.  Hill  :  While  there  is  no  doubt  that  this 
scheme  of  Mr.  Bonner's  is  a  very  interesting  one,  I  think 
that  there  is  sufficient  in  it  for  question.  He  has  struck 
one  of  the  keys  to  success  of  suburban  roads.  I  may 
say  that  there  are  other  points  of  considerable  interest 
that  may  be  brought  out  by  this  paper  that  might  be 
valuable  to  suburban  road  owners.  His  claim  is  largely 
to  do  away  with  the  matter  in  hand,  whatever  the 
section  of  the  country  through  which  the  road  is  to 
pass  has  to  deal  with.  Certainly  the  scheme  seems 
beautiful  up  to  the  point  where  the  cart  or  truck  is 
side-tracked  and  left    there    while    the   wagon    is  being 


taken  away  and  returned.  This  means  the  lying  idle 
of  a  certain  arriount  of  the  rolling  stock  of  the  road,  and 
while  another  portion  of  it  (allowing  that  the  wagon 
belongs  to  the  railroad)  is  in  use,  nevertheless  it  is  a 
question  whether  the  former  could  not  more  satisfac- 
torily bring  his  supplies  down  to  a  central  distributing 
point  opposite  his  or  a  number  of  farms,  where  it  could 
be  gathered  up  by  a  moving  train  at  a  certain  hour, 
than  could  be  done  under  the  present  system.  If  these 
wagons  were  allowed  to  remain  uncovered  as  they  are, 
the  farmer's  products  would  be  exposed  to  the  in- 
clemencies of  the  weather  as  well  as  the  fact  that 
prowlers  might  get  in  at  them.  Then,  again,  he  loses 
ownership  of  the  material  the  moment  it  leaves  the 
yard  in  trust  of  the  syndicate.  This  would  not  satisfy 
the  farmer,  and  he  never  would  be  satisfied  until  he 
followed  the  goods  to  market  and  got  the  very  last 
cent  that  there  is  possible  out  of  it,  which  as  a  business 
man  he  is  entitled  to.  Now,  the  railroad  company 
is  not  going  to  do  this  work  of  commission  agent  for 
nothing,  and  it  is  questionable  whether  the  farmer 
wants  to  pay  a  commission.  I  have  in  my  wanderings 
around  the  country  come  across  quite  a  number  of 
suburban  roads,  and  some  of  them  and  their  schemes 
are  very  interesting,  noticeably  that  of  the  Hamilton, 
Grimsby  &  Beamsville  road,  where  they  seem  to  have  a 
very  excellent  system  that  appears  to  be  giving  first- 
class  results  as  far  as  they  go.  But  there  appears  to 
be  a  lack  of  that  broad-mindedness  of  purpose  which 
vve  find  not  only  in  electric  street  railroads,  but  also,  I 
regret  to  say,  in  electric  light  companies.  They  run 
through  a  most  fertile  country  (using  the  (irimsby  road 
as  an  illustration),  tenanted  almost  entirely  by  large 
fruit-growers  and  farmers,  each  of  which  has  a  certain 
amount  of  pow  er  in  use  almost  every  hour  of  the  day. 
They  have  the  grinding  of  the  ensilage  product,  thresh- 
ing, pumping,  churning,  and  everything  of  this  nature 
going  on,  which  requires  a  certain  amount  of  power  all 
the  time,  and  yet,  strange  to  say,  none  of  these 
suburban  roads  seem  to  be  willing  to  do  anything  in 
the  way  of  allowing  the  farmer  to  take  any  power  from 
their  circuits.  The  key  to  the  suburban  railroad  may 
be  in  this,  but  it  seems  to  me  that  the  suburban  railway 
manager  is  losing  sight  of  a  laige  field  of  steady  utiliza- 
tion of  his  power,  through  not  canvassing  the  farmer 
and  getting  hold  of  that  power  that  is  being  used  all  the 
time.  In  Manitoba  and  the  Northwest  Territories  I 
know  of  a  scheme  that  went  so  far  that  it  had  very 
careful  attention — and  some  engineers  figured  the  thing 
out  that  the  farmer  in  Manitoba,  on  the  large  grain 
fields  there,  could,  with  the  straw  that  they  annually 
burn  up  in  heaps  every  fall,  do  all  the  work  of  his  farm 
that  now  requires  from  100  to  150  teams,  according  to 
the  size  of  the  farm,  by  electric  power,  by  centralising 
his  power  in  one  spot,  drawing  his  straw  after  the  sea- 
son was  over  and  keeping  it  in  spots  where  it  could  be 
used  from  time  to  time  ;  he  would  have  sufficient  power 
to  do  the  farm  work  and  do  away  with  this  large  number 
of  teams,  to  say  nothing  of  the  men  to  look  after  them. 
I  trust  you  will  excuse  me  ;  being  a  city  hand  I  should 
hardly  take  the  floor  in  convention,  but  I  would  like  to 
say  to  suburban  road  managers  that  I  wish  to  illustrate 
and  throw  open  some  new  lines  for  supplying  both  power 
and  light. 

Mr.  Hunt  :  I  would  like  to  ask  Mr.  Bonner  if  there  is 
a  place  in  Ohio  where  the  system  explained  by  him 
is  in  operation. 

Mr.  Bonner  :  These  photographs  were  taken  at 
Toledo,  Ohio,  where  they  have  already  built  and  are  now 
using  this  system  in  an  experimental  way. 

Mr.  Hunt  :  The  reason  I  ask  is  because  I  myself  and 
some  others  have  a  charter  for  a  road  running  out  of 
London,  and  something  like  this  would  suit  us  very  well. 

Mr.  J.  J.  Wright  :  1  don't  believe  there  is  a  farmer 
living  who  would  pay  one  cent  to  have  any  work  done 
that  his  hired  man  could  do. 

Mr.  Magie  :  A  large  electric  light  company  in  Phila- 
delphia is  selling  a  good  deal  of  power  to  be  used  for 
driving  small  pumps,  etc.,  on  farms. 

Mr.  J.  J.  Wright  :  I  think  in  some  special  cases  this 
might  be  done,  but  on  the   ordinary  every  day  farm  of 
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commerce  I  don't  think  an  electric  plant  could  be  put  in 
to  run  it. 

Mr.  Hill  :  That  is  the  kind  of  remarks  we  have  been 
looking  for  during  this  convention  ;  this  is  a  direct 
challenge  of  my  remarks.  I  would  like  to  ask  Mr. 
Wright  if  he  knows  of  any  class  of  people  to-day  who 
employ  a  greater  amount  of  complex  machinery  than  the 
farmer  of  to-day,  and  if  at  the  same  time  he  knows  of 
any  class  of  people  who  have  to  deal  with  more  complex 
methods  than  the  farmer.  The  farmer  to-day,  if  he  was 
as  broad-minded  as  the  individual  who  would  get  up 
and  claim  he  would  not  pay  ten  cents  if  he  could  get 
someone  else  to  do  it,  would  certainly  not  have  brought 
up  his  farm  to  any  position  where  it  could  stand  in  com- 
petition with  the  large  farms  that  are  scientifically  run. 
1  know  for  a  fact  of  a  large  number  of  farms  around 
this  mountain  where  much  current  could  be  used,  run- 
ning from  15  to  20  h.p. ,  if  the  managprs  of  the  suburban 
roads  would  offer  their  power  to  them,  and  if  the  power 
could  be  had  it  would  make  no  difference  to  the  farmer 
whether  he  had  to  pay  for  it  or  pay  the  hired  man  to  do  it. 

Mr.  A.  A.  Wright  :  In  the  town  of  Renfrew  we  have 
had  under  contemplation  the  utilization  of  a  water 
power  which  has  been  lying  idle  for  years,  and  when 
we  bring  that  into  use  we  contemplate  putting  in  motors 
and  selling  power.  Four  farmers  living  quite  a  dis- 
tance from  the  town  have  made  application  for  power, 
and  have  stated  that  if  we  would  put  in  the  wires 
they  would  furnish  the  poles  and  put  them  up  and  take 
the  power.  You  must  understand  that  the  methods  of 
farming  are  changing  continually.  The  production  of 
corn  is  one  of  the  most  important,  and  this  has  to  be 
cut  during  the  winter,  when  if  they  had  a  motor  it 
would  prove  very  handy  to  them.  If  the  power  could 
be  given  to  the  farmer  he  would  take  it,  and  could  use 
it  often. 

Mr.  C.  H.  Wright  :  On  the  Montreal  belt  line  we 
have  been  supplying  power  to  the  farmers  and  have  had 
more  demand  than  we  could  supply.  Our  only  trouble 
has  been  with  the  insurance  people,  who  object  to  the 
"grounding."  As  regards  the  supplying  of  light  from 
our  circuit  we  have  been  unable  to  do  it,  even  at  our 
own  hotel,  where  we  have  had  to  put  in  acetylene  gas. 
Another  matter  in  this  paper  is  the  transportation  of 
farmers'  produce — this  can  very  easily  be  taken  to  the 
city,  but  when  it  gets  there  the  farmer  wants  to  look 
after  it  himself. 

Mr.  J.  J.  Wright  :  If  anyone  can  give  me  an  instance 
of  any  suburban  road  refusing  to  sell  current,  I  will 
take  back  what  I  have  said. 

Representative  of  the  Montreal  Park  &  Island  Rail- 
way :  We  have  refused  to  furnish  current,  although 
offered  a  fair  price  for  it. 

Mr.  Hill  :  Last  March  I  visited  a  relative  of  mine  just 
west  of  Hamilton,  who  has  rather  a  nice  place,  and  he 
told  me  he  was  patiently  waiting  for  the  Cataract  Power 
Company's  pole  line  to  come  through  his  section,  be- 
cause he  had  been  repeatedly  to  the  authorities  of  the 
Hamilton,  Grimsby  and  Beamsville  road,  whose  line 
was  not  further  than  a  few  hundred  feet  from  his  place, 
and  although  he  was  prepared  to  pay  them  from  $40  to 
"650  per  horse  power  per  annum,  they  refused  to  supply 
him. 

Mr.  .A.  A.  Wright  :  Mr.  Leach,  a  Scotchman  and 
a  bachelor,  lives  about  two  miles  from  Renfrew,  and 
has  had  his  house  all  wired  up  and  offers  to  put  up  the 
poles  at  his  own  expense.  He  has  not  yet  got  the  light, 
but  perhaps  he  will. 

Mr.  Thompson  :  I  heard  a  gentleman  say  that  the 
Park  &  Island  Company  refused  to  give  power  to  him- 
self and  others,  and  very  justly  so.  When  he  went  to 
Mr.  Holgate  he  said  what  he  could  give  him  was  not  at 
all  what  he  wanted,  for  the  reason  that  they  are  simply 
running  street  railway  generators,  and  oftentimes  the 
line  opens.  Now,  what  would  be  the  effect  of  having  a 
motor  on  a  circuit  like  that  ? 

Mr.  J.  J.  Wright  :  As  to  the  Grimsby  instance,  I 
think  the  difficulty  is  in  the  price — $40  to  $50  is  not 
enough  for  a  "farmer's"  horse  powr.  I  think  you 
will  find  in  the  majority  of  cases  the  people  are  not 
willing  to  pay  a  decent  price — they   have   the  idea  that 


this  electric  power  does  not  cost  anything,  and  they 
ought  to  get  it  for  nothing.  Why,  even  in  the  city  of 
Toronto  they  are  always  howling  for  "  cheap  power," 
and  if  they  could,  would  like  to  get  it  for  nothing.  In 
cases  of  friction  between  purchasers  and  consumers  it 
is  nearly  always  a  case  of  friction  as  to  cost.  People 
keep  telling  them  that  this  power  will  not  cost  anything, 
and  that  the  millenium  will  be  here  right  away,  and  he 
thinks  he  can  churn  the  milk,  rock  the  cradle  and  pull 
the  cat's  tail  with  electric  power.  When  a  man  is  told 
he  cannot  get  the  current  for  almost  nothing  there  is  a 
row  and  a  kick. 

Mr.  Browne  :  I  am  reminded  by  what  Mr.  Wright 
says  of  something  that  I  saw  published  a  short  time 
ago,  which  goes  to  emphasize  his  idea.  There  is  a 
town  in  Canada  considering  the  putting  in  of  an  elec- 
tric plant  to  be  driven  by  water  power,  and  they  have 
actually  advertised  that  they  will  have  power  for  sale 
in  units  of  30  h.  p.  and  up,  as  low  as  $15  per  horse 
power.  If  the  project  be  carried  through,  and  they  be 
able  to  sell  at  $15  per  h.  p.,  it  would  seem  to  me  to  be 
very  unwise  for  that  town  to  undertake  to  transmit  that 
current  for  16  or  17  miles,  when  they  could  pick  up  the 
farmers  before  they  got  to  the  end  of  the  17  miles  and 
make  more  money.  I  think  the  difficulty  with  railroads 
in  seeking  this  market  heretofore  is  that  they  have  been 
built  to  meet  the  first  demands,  and  have  grown  slowly, 
and  have  not  therefore  had  the  power  to  spare,  because 
there  are  peak  hours  of  the  day  for  railroads,  when  the 
demand  is  more  than  they  can  supply,  and  they  are  not 
in  a  position  to  say  to  the  farmer  that  at  that  time  he 
can  use  the  power.  But  electricity  is  only  in  its  in- 
fancy, and,  as  Mr.  Wright  says,  people  are  crying  for 
electric  current  although  some  still  cling  to  the  tallow 
candle.  The  progress  is  onward,  and  the  day  is  not 
very  far  off  when  all  the  farmers  will  be  operating  their 
farms,  rocking  their  cradles,  churning  the  milk  and 
pulling  their  cat's  tail  by  means  of  electric  current. 

Mr.  Hill  :  I  move  a  vote  of  thanks  to  the  gentleman 
who  gave  us  this  paper,  which  has  afforded  such  a 
pleasant  discussion. 

Mr.  Ellis  :    I  second  the  motion. 

The  President  :  Mr.  Bonner,  I  wish  to  thank  you  for 
the  interesting  way  in  which  you  haveprepared  this  paper, 
and  also  Mr.  Browne  for  his  clear  explanation  as  to  the 
meaning  of  the  unconscious  ownership  of  the  key  re- 
ferred to. 

Mr.  Bonner  :  1  would  like  to  make  one  or  two  sug- 
gestions with  regard  to  the  doubt  expressed  by  Mr.  Hill 
of  the  farmer  trusting  his  produce  into  the  hands  of  the 
railroad  company.  As  is  stated  on  page  6  of  the  paper, 
the  wagons  will  be  tarpaulin  covered  at  all  times, 
whether  loaded  or  not.  Now,  it  is  just  as  feasible  to 
protect  the  goods  in  that  way  as  any  other,  as  they  are 
transported  on  the  English  roads  in  this  manner  right 
along  ;  in  fact,  I  don't  think  I  saw  any  box  cars  on  the 
other  side,  and  there  is  ample  protection  given  to  the 
goods  by  the  tarpaulin  cover  referred  to,  which  is 
attached  by  a  chain  running  through  eyelets  on  the 
edge  of  the  tarpaulin  and  connected  to  the  sides  of  the 
cart,  so  that  it  can  be  locked  or  sealed  just  as  securely 
as  if  the  shipment  was  in  a  box  car.  As  to  the  farmer 
being  unwilling  to  let  his  goods  go  out  of  his  possession 
until  they  are  turned  over  to  the  purchaser  and  he  gets 
his  money,  I  think  this  is  largely  a  question  of  educa- 
tion ;  and  as  to  the  question  of  cost,  I  understand 
it  to  be  one  of  the  claims  made  by  the  rail  wagon 
company,  that  they  can  e.Tect  this  transportation 
cheaper  by  doing  away  entirely  with  the  re-loading.  In 
that  way  they  will  reduce  the  net  cost  of  transportation 
from  the  farm  to  the  consumer,  and  I  believe  that 
eventually  this  will  be  recognized  as  a  fact. 

The  meetingwas  thenadjourned  untilthefollowingday. 


SECOND  DAY. 

The  President  called  on  the  Secretary-Treasurer  to 
read  his  report  for  the  year  ending  May  31st,  1898, 
which  was  as  follows  : 

secretary-treasurers  report. 
Mr.  President  and  Gentlemen  : 

I  have  the  honor  to  submit  for  your  information  and  consldera- 
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tion  the  following  particulars  rettardiiig  the  work  of  the  Associa- 
tion for  the  year  ending  May  jist  last,  together  with  a  statement 
showing  the  present  standing  of  the  membership  and  finances. 

The  Executive  Committee  have  held  five  meetings  since  last 
convention.  .At  the  first  of  these  held  on  June  2gth,  1897,  ac- 
counts amounting  to  Sjoo.jj  were  passed  for  payment.  Messrs. 
Kammerer  and  .-Vrmslrong  were  appointed  a  committee  to  learn 
what  transportation  rales  could  be  secured  for  this  convention. 

.\l  a  meeting  on  September  7th  these  gentlemen  reported  that 
the  railway  authorities  had  promised  to  take  the  matter  up  after 
the  first  of  the  new  year.  .A  Committee  on  Transportation  was 
then  apiHiint'ed,  consisting  of  Messrs.  J.  A.  Kammerer,  C.  B. 
Hunt,  J.  J.  Wright,  Wilfred  Phillips  and  K.  C.  .Armstrong.  Messrs. 
C.  B.  Hunt,  .\.  M.  Bowman,  .\.  .\.  Hion,  J.  J.  Wright,  A.  .M. 
Wickens,  W.  H.  Browne  and  the  Secretary  were  appointed  a 
Committee  on  Papers.  The  following  gentlemen  were  appointed 
a  Committee  on  .\rr.ingements,  with  power  to.tdd  to  iheir  number 
and  appoint  sub-committees:  Messrs.  Wm.  Thompson,  W.  H. 
Browne,  John  Carroll,  I..  B.  McFarlane,  K.  H.  Badger,  jr.,  J.  A. 
Baylis  and  O.  Migman.  The  Secretary  was  instructed  to  render 
accounts  to  members  in  arrears  for  fees  and  make  drafts  il 
amounts  were  not  paid  within  a  reasonable  time. 

On  .-Xpril  5lh,  1898,  the  Committee  on  Papers  reported  that 
offers  of  several  papers  had  been  received.  It  was  decided  that 
the  co.npletion  of  arrangements  for  papers  should  be  left  in  the 
hands  of  the  Secretary.  .Mr.  Browne  was  authorized  to  engage  a 
local  stenographer  to  report  verbatim  the  proceedings  of  this 
convention.  Owing  to  Mr.  Kammerer's  illness  Mr.  Browne  was 
appointed  chairman  of  the  Committee  on  Transportation.  The 
dates  recommended  by  the  Committee  on  .Arrangements  were 
adopted  for  the  present  convention,  and  the  sum  of  $150  was 
appropriated  to  the  committee  for  entertainnieni  purposes.  The 
diaft  programme  (or  the  convention  submitted  by  the  committee 
was  adopted  with  slight  .imendments. 

.At  the  meeting  on  May  .JSlli  nine  persons  were  elected  to  mem- 
bership and  the  resignations  of  ten  members  accepted.  Mr. 
Kammerer  and  the  Secretary  were  appointed  a  committe  to  ob- 
tain designs  and  estimates  of  cost  for  an  .Association  button  to 
take  the  place  of  the  badges  worn  by  members  at  previous  con- 
ventions. The  Secretary  was  directed  to  write  members  who  had 
failed  to  pay  the  drafts  made  on  them  for  arrears  of  fees  that  un- 
less payment  should  be  made  prior  to  June  lolh  their  names  would 
be  dropped  from  the  membership  roll. 

In  the  early  part  of  this  year  a  pamphlet  setting  forth  the  char- 
acter and  purposes  of  the  .Association  was  prepared  and  printed 
under  the  direction  of  the  Executive.  About  eight  hundred  copies 
of  this  pamphlet  have  been  judiciously  distributed. 

Particulars  of  the  important  work  which  has  engaged  the  atten- 
tion of  the  Legislation  Committee  will  be  laid  before  the  .Associa- 
tion in  the  report  which  the  committee  will  present  at  this  meeting. 

In  view  of  the  unusually  full  programme  of  events,  il  was 
deemed  advisable  to  reduce  the  number  of  papers  to  be  presented 
at  this  convention,  but  they  are  believed  to  be  of  a  standard  which 
entitles  them  to  careful  consideration  and  discussion,  and  places 
the  Association  under  obligation  to  the  kindness  of  the  authors. 

Incidental  reference  may  be  made  to  the  recent  formation  of 
the  Maritime  Electrical  Association  (of  which  Mr.  Bowman,  a 
member  of  the  Executive  of  this  .Association  and  author  of  one  of 
the  valuable  papers  on  the  programme  of  this  meeting,  is  the 
president)  to  conserve  and  piomole  electrical  interests  in  the 
provinces  of  Nova  Scotia  and  New  Brunswick. 

During  last  year  death  again  entered  the  ranks  of  our  members, 
and  we  are  called  on  to  deplore  the  loss  of  Mr.  Ross  McKenzie,  of 
Toronto,  and  Mr.  Chas.  Ernst,  of  Detroit. 

During  the  year  there  was  dropped  from  the  roll  the  names  of 
21  members,  12  active  and  3  associate  members  having  resigned, 
2  having  died  and  4  having  changed  their  place  of  residence  and 
having  neglected  to  furnish  their  new  addresses  to  the  Secretary. 
Since  the  isl  insl.  two  additional  resignations  have  been  received, 
and  the  names  of  13  members  have  been  struck  off  the  roll  for  non- 
payment of  fees.  Thus  there  have  been  removed  from  the  mem- 
bership list  between  last  convention  and  this  36  names.  During 
the  same  period  there  were  added  68  active  and  1 1  associate 
members — a    total  of  79 — leaving    the  present    total    membership 

234- 

Following  is  a  detailed  statement  of  the  receipts  and  disburse- 
ments for  the  year  : 

KiN.\NciAL  Report  from  Jinf.  tsT,  1897,  to  3tsT  May,  iSgS. 

RECEIPTS. 

Cash  in  bank,  June    ist,  1897 $410.57 

Cash  on  hand,  June   ist,  1897 5.25 

1 1 1  active  members'  fees  at  $3.00 333.oo 

I  active  member's  fee  at  $3.00 — paid 2.00 

20  associate  members'  feet  at  $2.00 » . . .  40.00 

$790.82 

DISBIRSEMENTS. 

Expenses  of  convention $3,S'-77 

S.  Barnett's  account $150.00 

W.  Phillips,  band  and  floral  decorations    34-o" 

Transportation  B.  and  N.  F.  electric  railway. .  ..  12.00 

Hotel  Lafayette  (cartage  and  express  charges). .  1.25 

Blackball  &  Co.  (too  certificate  covers) S.oo 

Alexander  &  Cable  (lithographing  badges) 5.00 

George  Angus,  stenographer ^5.00 

Electrical  News,  printing 11 1.79 

Pins  and  ribbon  for  badges 3. 18 

Express  charges 1.30 

Telegrams .25 

S35>  77 


Grant  to  .Secretary  .  7,S""' 

Electrical  .News,  printing  account 24.00 

Statit>n.'iry  and  carbtin  paper S-SS 

Printing  150  certificates  for  members 1.25 

Exchange  on  cheqvies  and  drafts 7.20 

F'xpress  charges .64 

''^'X-'K'^ ■!4-77 

Cash  in  bank,  May  31st,  1898 281.18 

Cash  on   hand >9-46 

$790.82 

Receipts  Since  Mav  31ST,  189S. 

Cash  on  hand,  June  ist,  189S   .  .  $   n).4ti 

46  ;ictive  members'  fees  ;it  $3.00 13S.00 

1   active    member's  fee    for  one    yeir  and   eight 

months 5.00 

5  associate  members'  fees  at  $2.00 10.00 

$172.46 

EXPENDITURE. 

Postage 22.65 

F'xchange  on  cheques 1.10 

Receipt    forms .30 

Telegrams 1 .43 

Express  and  duty ,41 

$   25.89 

Cash  deposited  in  bank  since  June   ist,  1898 113.00 

Cash  on  hand  J  une  25111,  1 898 1  ?■  57 

'—    $172.46 
Total  standing  to  credit  of  Association,  June  25111, 

'89« "•■•   $4-'7-7.^ 

Receipts  since  Jime  25th $161.00 

Total  at  credit  of  Association,  June  29 58.S.75 

On  motion  of  Mr.  Barrie,  seconded  bj-  Mr.  Breilli- 
aupt,  the  report  was  adopted. 

The  next  item  of  business  was  the  consideration  of 
the  reports  of  committees.  The  President  advised  that 
the  only  one  that  had  been  written  out  was  the  report 
of  the  Committee  on  Legislation,  of  which  he  was  the 
chaiinian,  and  which  was  as  follows  : 

REPORT   OF   COMMITTEE    ON    LEGISLATION. 

Your  Committee  beg  leave  to  report  that  in  pursuance  ol  the 
motion  passed  at  the  last  Convention  held  at  Niagara  l'"alls,  instruct- 
ing your  Committee  to  take  up  the  matter  of  securing  legisl.'ttion  in 
connection  with  the  movement  among  municipalities  in  Ont.-trio  to 
enter  upon  electric  lig!".t  uiulcrl.'ikings,  in  unfair  competitiiin  with 
companies  already  in  existence,  your  Coinniiltee  held  their  first 
meeting  at  the  close  of  the  Convention.  At  that  meeting  it  was 
decided  to  procure  an  opinion  from  Donald  Guthrie,  Q.C,  ex- 
M.P. P.,  of  Guelph,  and  to  retain  him  professionally  on  behalf  of 
the  Electrical  .Association  in  connection  with  the  question. 

Various  questions  were  submitted  to  Mr.  Guthrie,  and  his 
opinion  in  answer  to  these  questions  was  considered  at  a  meeting 
of  your  Comniiltee  held  in  Toronto  on  the  9th  of  November.  A 
copy  of  the  opinion  is  attached  to  this  report. 

We  also  had  a  communication  from  him,  giving  his  views  as  to 
the  prospects  of  securing  favorable  legislation  at  the  last  session 
of  the  Legislative  .Assembly\  After  full  discussion  your  Committee 
decided  to  give  instructions  for  the  preparation  of  a  short  hill  to 
be  submitted  to  the  House,  which  would  at  least  afford  some 
measure  of  relief  to  those  companies  that  were  immediately 
threatened  with  unjust  municipal  competition. 

Another  meeting  of  your  Committee  was  held  in  Toronto  on  the 
loth  of  December,  when  the  solicitor  was  present,  ;ind  after  con- 
sidering the  whole  situation  fully  and  carefully,  instructions  were 
given  for  further  proceedings. 

W'ith  that  view  a  bill  was  prepared  which  came  before  the 
Municipal  Committee  of  the  Legislative  Assembly  on  the  12th  of 
January.  ^*our  Committee,  in  preparation  for  the  meeting, 
assembled  in  Toronto  on  the  11th  and  also  on  the  12th,  and  at- 
tended the  meeting  of  the  Municipal  Committee  for  the  purpose  of 
supporting  the  bill.  The  Committee  h.ad  also  the  assistance  of 
Mr.  Lash,  Q.C.,  with  Mr.  Guthrie. 

After  discussion  those  representing  us  consented  to  a  sugges- 
tion of  the  Honorable  Mr.  Hardy,  Chairman  of  the  Municipal 
Committee,  and  other  members  of  that  Committee,  to  allow  the 
matter  to  stand  over  for  another  year.  The  discussion,  however, 
brought  out  the  fact  that  there  was  really  no  sound  answer  to  the 
principle  of  the  proposed  measure.  It  also  evoked  an  expression 
of  opinion  from  the  leading  men  of  both  political  parties  to  the 
effect  that  the  underlying  principle  of  the  bill  was  just.  The 
Municipal  Committee  thought  that  there  was  not  proper  time  to 
consider  how  the  bill  would  affect  places  where  there  were  more 
than  one  existing  plant,  also  places  that  derived  or  may  derive 
power  from  points  outside  the  municipality,  also  to  consider  the 
length  of  the  life  of  an  electric  plant  and  other  questions,  and  in 
the  judgment  of  the  Municipal  Comitiiltee  any  bill  dealing  with 
the  matter  would  require  more  ample  public  discussion  and  some 
modification.  The  action  of  your  Committee  and  the  discussion 
the  question  has  received  has  tended  to  bring  into  prominence  the 
injustice  of  the  present  law.  The  necessity  and  propriety  of  some 
measure  of  relief  may  be  considered  now  to  be  more  generally  ad- 
mitted. The  work  thus  inaugurated  and  which  has  attained  a 
hopeful  position,  should  not  be  discontinued. 
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The  present  law  of  Ontario  is  inequitable  towards  lig"hting  and 
power  companies,  because  it  permits  a  municipality,  after  it  has 
given  its  sanction  to  the  formation  of  such  a  company  and  has 
encourae^ed  enterprising  citizens  to  embark  their  capital  in  it  for 
the  purpose  ot  supplyinij  the  municipality  with  lig-ht  and  power,  to 
turn  around  and  destroy,  with  public  funds,  and  without  public 
necessity  or  advantage,  the  value  of  the  property  of  those  citizens 
who  were  encouraged  to  invest  their  private  means  m  the  enter- 
prise. What  evidently  struck  the  majority  of  the  members  of  the 
Municipal  Committee  was  that  the  proposed  legislation  was  just 
and  equitable  because,  while  it  did  not  prevent  municipalities 
entering  upon  municipal  supply  of  lighting  if  they  so  desired,  it 
made  provision  for  extending  the  existing  law  regarding  water 
works  to  the  case  of  lighting  companies.  This  law  is  to  the  effect 
that  where  a  municipality  desires  to  supply  water  and  there  is  an 
existing  water  company  incorporated  for  the  municipality,  the 
council  shall  not  levy  any  water  rate  until  the  council  has,  b)-  by- 
law, fixed  a  price  to  offer  for  the  works  or  stock  of  the  company, 
nor  until  after  thirty  days  have  elapsed  after  notice  of  such  price, 
has  been  communicated  to  the  company,  without  the  company 
having  accepted  the  same  or  having,  under  the  provisions  of  the 
Municipal  Act  as  to  arbitrations,  named  and  given  notice  of  an 
arbitrator  to  determine  tlie  price,  nor  until  the  price  accepted  or 
awarded  has  been  paid  or  has  been  secured  to  the  satisfaction  of 
the  company  ;  the  price  to  be  determined  by  arbitration  under  the 
provisions  of  the  Municipal  Act. 

It  will  be  observed  that  this  provision  in  no  way  interferes  with 
municipalities  going  into  the  supply  of  water.  It  simply  provides 
that  if  they  do  enter  upon  such  undertaking  they  are  by  this  law 
bound  first  to  try  to  buy  at  a  fair  price,  oral  a  price  to  be  fixed  by 
arbitration,  existing  waterworks.  No  good  reason  can  be  ad- 
vanced why  this  law  should  not  be  extended  to  lighting  and  power 
companies  as  well  as  to  waterworks.  It  is  eminently  just,  and  it 
imposes  no  hardships  on  the  municipalities ;  nay,  rather,  it  benefits 
them,  because  it  tends  to  extinguish  rivalry  to  themselves,  which 
rivalry  might  render  municipal  operation  of  these  works  unprofit- 
able, and  at  all  events  it  puts  them  in  possession,  at  a  fair  valua- 
tion, of  the  very  plant  and  material  that  they  would  have  to  pur- 
chase from  other  people  if  they  are  going  into  the  business.  The 
proposed  legislation  is  in  the  public  interest,  because  it  will  further 
encourage  private  citizens  to  invest  their  capita!  in  extending  and 
improving  existing  lighting  and  power  works. 

It  was  generally  acknowledged  by  the  Municipal  Committee 
that  electric  light  companies  as  well  as  water  companies  have 
always  come  into  existence  with  the  consent,  encouragement  and 
approval  of  the  municipality,  which  has  granted  the  use  of  the 
streets,  etc.,  for  these  works. 

The  last  meeting  of  your  Committee  was  held  in  Toronto  on 
February  3rd,  for  the  purpose  of  passing  accounts.  At  this  meet- 
ing, accounts  for  legal  services,  printing,  stationary,  postage,  ex- 
change on  drafts  and  office  assistance,  amounting  to  $622.56, 
were  ordered  to  be  paid.  The  funds  to  meet  this  amount  were 
contributed  by  the  following  companies  :  Brockville,  St.  Thomas, 
London,  Ottawa,  Waterloo,  Brant  ford,  Carlton  Place,  Guelph, 
Lindsay,  Gait,  Barrie,  Owen  Sound,  Cornwall,  Strathroy  and 
Cobourg  Gas  Company,  in  amounts  ranging  from  $150  to  $to.  It 
will  be  observed  that  while  there  are  about  two  hundred  lighting 
companies  (who  were  all  invited  to  assist)  carrying  on  business  in 
the  province  of  Ontario,  all  more  or  less  interested  in  having  leg- 
islation secured  to  protect  their  capital  from  confiscation,  only 
fifteen  of  that  number  contributed  to  the  expense  fund  of  your 
Committee.  We  are  pleased,  however,  to  say  that  through  the 
liberality  of  these  companies  all  claims  are  paid.  It  is  quite  evi- 
dent to  your  Committee  that  if  the  work  in  hand  is  to  be  carried 
to  a  successful  issue,  a  more  general,  liberal  and  hearty  support 
will  have  to  be  accorded  them.  It  ought  to  be  mentioned  here 
that  all  the  members  of  your  Committee  paid  their  own  travelling 
and  other  expenses  in  connection  wiih  attending  the  meetings. 
The  movement  amongst  municipal  corporations  to  enter  into  the 
lighting  and  power  business  in  competition  with  those  who  had 
the  courage  to  be  pioneers  is  growing,  and  unless  regulated  in 
some  way  by  the  legislature,  will  result  in  the  confiscation  of  a 
large  amount  of  capital  invested  in  the  business,  as  witness  the 
town  of  Barrie  now  preparing  to  put  in  a  complete  plant,  includ- 
ing arc.  incandescent  and  power  services,  to  be  paid  for  out  of 
public  funds,  for  the  purpose  of  competing  with  and  destroying  the 
Barrie  Company,  a  private  and  lawful  enterprise. 

Your  Committee  desire  to  mention  that  Mr.  Pepler,  Q.C.,  of 
Barrie,  and  Mr.  Farley,  Q.C.,  of  St.  Thomas,  two  of  the  members 
of  your  Committee,  rendered  valuable  services  in  connection  with 
the  promoting  of  the  bill  referred  to. 

Dated  14th  June,  189S. 

John  Yule, 

Chairman  of  Legislation  Committee. 


Guelph,  4th  November,  1S97. 
John  Yl'le,  Esq., 

President  Canadian  Electrical  Association,  Guelph, 

Dear  Sir, — In  answer  to  the  questions  submitted  by  you  for  my 
opinion,  I  have  to  say  : 

By  the  statues  now  in  force  in  Ontario  touching  the  acquisition 
of  gas  and  electric  works  by  municipalities,  municipal  corpora- 
tions have  the  power:  (1)  To  erect  gas  and  electric  works  and 
operate  the  same  in  opposition  to  an  existing  gas  and  electric 
light  company,  without  the  consent  of  that  company  and  without 
attempting  to  negotiate  with  that  company  either  for  the  supply 
of  light  or  for  the  purchase  of  their  works,  and  this  notwithstand- 
ing the  fact  that  the  company  might  have  ueen  organized  and 
carried  on  with  the  express  sanction  of  the  municipal  council. 
(2)  Municipal  councils  have  also  power  to  acquire  the    rights  of  a 


gas  company  incorporated  on  and  after  the  tenth  of  March,  18S2, 
at  a  valuation,  that  is  to  say,  they  have  power  to  expropriate  the 
properly,  and  they,  of  course,  also  have  power  to  acquire  it  by 
agreement  with  the  company.  (3I  On  the  other  hand,  it  appears 
that  a  gas  company  or  an  electric  light  company  has  no  power  to 
prevent  a  municipality  entering  into  competition  with  them  in  the 
case  of  gas  and  electric  works  or  to  do  anything  which  shall 
compel  the  municipality  to  purchase  their  works  at  a  fair  valuation. 

In  regard  to  the  powers  of  a  municipality  to  construct  water 
works,  there  seems  to  be  a  restriction  which  does  not  exist  in  the 
case  of  gas  and  electric  light  works,  for,  by  section  507  of  the 
Consolidated  Municipal  Act  (1S92),  it  is  provided  that  incase 
there  is  any  water  company  incorporated  for  the  municipality,  the 
council  shall  not  levy  any  water  rate  until  such  council  has,  by 
by-law,  fixed  a  price  to  offer  for  the  works  or  stock  of  the  com- 
pany, nor  until  after  thirty  days  have  elapsed  after  notice  of  such 
price  has  been  communicated  to  the  company,  without  the  com- 
pany having  accepted  the  same  or  having,  under  the  provisions  of 
that  act  as  to  arbitrations,  named  and  given  notice  of  an  arbi- 
trator to  determine  the  price,  nor  until  the  price  accepted  or 
awarded  has  been  paid  or  has  been  secured  to  the  satisfacion  of 
the  company.  By  60  Vic.  (S97)  Chap.  17,  Schedule  C  88,  it  is 
further  provided  that  the  price  shall  be  determined  by  arbitration 
under  the  provisions  of  the  Municipal  Act. 

It  seems  to  me  that  an  amendment  to  section  507  should  be 
sought,  making  it  to  read  that  in  case  there  is  any  gas  company 
or  electric  light  company  or  water  company  incorporated  or  exist- 
ing in  the  municipality,  the  council  shall  not  levy  any  rate  for  the 
construction  of  gas  or  electric  light  or  waterworks  until  the  coun- 
cil has,  by  by-law,  fixed  a  price  to  offer  for  the  works  or  stock  of 
the  compan}',  etc.  That  would  place  gas  and  electric  light  com- 
panies on  the  same  footing  with  water  companies. 

There  is  no  just  or  sound  reason  why  Parliament  should  refuse 
an  amendment  to  the  Municipal  Act  to  give  gas  companies  and 
electric  light  companies  the  same  protection  as  water  companies, 
against  municipal  interference  with  an  existing  business,  and  sub- 
ject to  provisions  for  an  arbitration.  I  think  such  an  amendment 
would  be  likely  to  carry.  It  couldn't  be  said  that  its  effect  would 
be  to  prevent  municipalities  from  embarking  in  municipal  lighting. 
They  would  still  retain  full  power  to  do  so  ;  but  to  do  so  with  the 
plant  and  works  of  an  existing  company,  to  be  first  acquired  on 
fair  terms. 

In  case  a  point  was  made  in  this  connection,  that  municipalities 
should  have  the  power  of  erecting  their  own  lighting  plants  with- 
out being  compelled  to  purchase  the  commercial  part  of  a  plant  of 
a  gas  or  electric  light  company,  provision  could  be  made  for  such 
a  case  by  an  enactment  compelling  a  gas  or  electric  light  com- 
pany to  sell  the  part  of  their  works  connected  with  public  lighting 
in  case  the  Lieutenant-Governor-in-Council,  or  arbitrators  to  be 
named  by  him,  considered  they  ought  to  be  compelled  to  sell  the 
same  to  a  municipality  without  requiring  the  municipality  to  pur- 
chase the  part  of  the  works  of  the  company  connected  with  com- 
mercial lighting. 

In  order  to  secure  an  impartial  judicial  investigation  and  deci- 
sion on  the  important  questions  involved,  I  suggest  that  the  arbi- 
trators, under  all  the  amendments  herein  suggested,  should  be 
three  county  judges  to  he  named  by  the  Lieutenant-Governor-in- 
Council,  they  to  determine  as  to  right  to  purchase  and  the  extent 
and  price  and  terms  and  conditions  of  purchase. 

I  may  also  suggest  for  your  consideration,  whether  it  would  not 
be  expedient  to  consent  to  a  provision  for  an  arbitration  to  fix  the 
rate  for  public  street  lighting  which  a  municipality  should  pay  to 
an  existing  company  in  case  the  municipality  and  the  company 
differed.  In  that  case  a  municipality  would  be  deprived  of 
an  excuse  for  going  into  gas  or  electric  lighting  on  its  own 
account. 

In  England  local,  in  other  words,  municipal  authorities,  are 
only  authorized  to  supply  gas  for  public  and  private  purposes 
throughout  the  whole  or  any  part  of  their  district  where  there  is 
not  any  conipany  or  person  authorized  by  or  in  pursuance  of  any 
act  of  Parliament  or  any  order  confirmed  by  Parliament  to  supply 
gas  for  public  and  private  purposes,  and  where  such  company  or 
person  do  not  supply  gas  within  any  part  of  the  district  covered 
by  the  local  authority,  and  If  there  is  any  such  company  or  person 
so  supplying  gas,  but  the  limits  of  supply  of  such  company  or  per- 
son include  only  part  of  the  district,  then  the  local  auiliority  may 
themselves  undertake  to  supply  gas  throughout  any  part  of  the 
district  not  included  within  such  limits  of  supply,  but  even  then 
before  the  local  authority  may,  under  the  act,  themselves  under- 
take to  supply  gas  for  the  whole  or  any  part  of  their  district, 
they  must  obtain  a  provisional  order  authorizing  a  gas  undertak- 
ing under  and  subject  to  the  '*  Gas  and  Waterworks  Facilities 
Act,  1S90"  ;  that  is,  they  have  to  obtain  authority  from  what,  in 
England,  is  known  as  the  Local  Government  Board,  w^hich  has 
been,  for  the  purpose  of  that  act,  substituted  for  the  Board  of 
Trade.  There  is  also  in  England  provision  giving  gas  companies 
power  to  sell  their  works  to  local  authorities,  that  is,  by  mutual 
agreement. 

The  law  in  Scotland  is  regulated  by  the  Burghs  Gas  Supply 
(Scotland)  Act,  1S76,  but  the  first  provision  of  that  act  limits  its 
application  so  that  Burghs  have  no  power  to  supply  gas  within 
any  part  of  the  area  of  supply  over  wiiich  any  gas  company  in- 
corporated by  Act  of  Parliament  or  any  co-partnership  or  person 
authorized  by  any  provisional  order  confirmed  by  Act  of  Parlia- 
ment, shall  have  statutory  powers  to  supply  gas  at  the  date  of  the 
adoption  of  the  Act  in  the  Burgh. 

The  Commissioners,  under  this  Scotch  Act,  for  the  Borough, 
however,  are  authorized  to  buy  from  gas  companies  (that  is,  by 
mutual  agreement)  their  works  ;  but  there  is  also  a  special  pro- 
vision to  which  I  desire  to  call  your  attention  :  Section  21  of  the 
Act,  that  *'  Where  there  is  a  company  not  incorppr^ted   by  Act  of 
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Parliament  or  authorized  by  provisional  order  confirmed  by  Act  of 
Parliament  supplying:  gas  within  a  Borough,  the  Commissioners, 
before  they  shall  exercise  any  of  the  powers  conferred  by  this 
Act,  shall  g\\e  notice  to  su.-li  comp.iny  that  they  are  willing  to 
buy  or  to  treat  for  the  purchase  of  the  undertaking  of  the  com- 
pany and  of  all  the  rights,  powers  and  privileges  and  all  the  lands, 
premises,  works  and  other  properly  of  the  company,  and  if  such 
company  shall  consent  in  manner  provided  by  the  last  preceding 
section,  to  sell  (he  same,  the  commissioners  shall  purchase  the 
undert.iking  on  terms  mutually  agreed  upon  or  to  be  fixed  b\'  arbi- 
tration in  the  manner  provided  by  the  lands  "Clauses  Consolid.iled 
(Scotland)  Act  1S45'  respecting  mailers  thereby  directed  to  be 
settled  by  arbitration,  and  if  such  company  shall  refuse  10  sell  the 
same,  or  shall  not  within  two  calendar  months  after  the  service  ol 
such  notice  return  .iny  answer,  the  Commissioners  may  present  a 
petition  to  the  sheriff  stating  the  facts,  and  the  sheriff  shall,  on 
being  satisfied  by  evidence  of  the  facts  as  slated,  discern  accord- 
ingly, and  on  such  decree  being  announced,  the  Commissioners 
shall  have  and  may  exercise  all  the  powers  conferred  by  this 
Act "  :  a  clause  which  seems  to"me  to  be  substantially  in  its  opera- 
lion  the  same  as  our  enactment,  section  507  of  the  Consolidated 
Municipal  Act  with  regard  to  water  companies. 

As  quoted  in  your  annual  address  10  the  Canadian  Electrical 
Association  in  June  last,  section  27  of  the  British  Electric  Lighting 
Act,  18S2,  provides  that  where  an  electric  light  company  is  estab- 
lished the  local  authority  or  municipality  cannot  interfere  with  it 
until  the  expiration  of  twenty-one  years  or  such  shorter  period  as 
is  specified  in  the  application  for  the  provisional  order  or  in  the 
special  act,  etc.  .\t  the  end  of  twenty-one  years  the  municipal 
authorilies  may,  by  notice  in  writing,  require  the  electric  light 
company  10  sell  their  undertaking  upon  terms  specified  ;  if  they 
do  not  so  require,  then  the  company  goes  on  for  seven  years 
further;  at  the  end  of  ihai  seven  years  the  municipal  authorities 
have  again  a  right  to  purchase,  and  so  on  at  the  end  of  every 
seven  years.  Then  it  has  to  de  observed  that  the  terms  of  pur- 
chase include  not  only  the  value  of  the  lands  and  works,  but  also, 
where  part  only  of  the  undertaking  is  purchased,  provision  must 
be  made  for  loss  occasioned  by  severance. 

With  regard  to  the  law  in  the  United  States,  it  is  said  in  a 
work  of  Crosswell  on  the  law  relating  to  electricity  :  "  If  an  elec- 
tric light  company  exists  in  a  town,  and  has  been  granted  by  the 
town  certain  rights  to  set  its  poles  and  string  its  wires  over  the 
city,  yet  if  this  right  is  not  exclusive  in  terms  the  city  violates  no 
contract  or  debt  towards  the  electric  lighting  company  by  pur- 
chasing its  own  (i.e.,  a  rival)  electric  lighting  plant  and  engaging 
in  the  electric  light  business.  To  avoid,  however,  the  practical 
injustice  of  such  a  course,  the  statutes  which  authorize  munici- 
palities to  engage  in  the  electric  lighting  business  generally  pro- 
vide in  some  way  or  other  for  the  purchase  by  the  municipality  of 
any  existing  electric  light  plant  at  prices  fixed  by  the  commis- 
sioners in  case  of  disagreement." 

The  same  work  states  that  in  Iowa,  Massachusetts,  Michigan, 
Nebraska,  Ohio  and  Pennsylvania,  statutes  have  been  passed 
regulating  the  subject  of  the  operation  of  electric  light  plants  by 
mimicipalities. 

I  would  suggest  that  your  general  committee  appoint  an  execu- 
tive committee  to  attend  to  the  whole  subject  of  promoting  and 
securing  the  necessary  legislation,  and  liiata  short  agreement  be 
got  from  those  gas  and  electric  light  companies  who  are  willing 
to  contribute  towards  the  expense,  in  some  such  form  as  I  now 
send. 

Yours  truly, 

(Signed)  Don.  Guthrie. 

Extract  from  Mr.  Guthrie's  opinion  to  Mr.  Yule,  President 
Canadian  Electrical  Association,  4th  November,  1897  : 

"  I  therefore  recommend  that  an  amendment  or  amendments, 
as  here  indicated,  be  applied  for,  and  that  your  Committee  on 
Legislation  should  take  the  usual  steps  in  such  cases  to  promote 
the  passing  of  the  measure.  This  would  include  interviewing  the 
leading  members  of  Parliament,  both  on  the  Government  and 
opposite  side  of  the  House  ;  the  circulation  of  printed  matter, 
securing  favorable  articles  in  the  leading  newspapers,  so  far  as 
possible  ;  having  the  officers  of  the  various  lighting  companies 
throughout  the  province  interview  their  local  members  and  secure 
their  support  as  far  as  possible  to  the  measure  ;  also  by  counsel 
and  otherwise  to  support  the  proposal  when  it  comes  before  the 
municipal  or  other  committee  of  the  House  to  whom  such  bills  are 
referred,  and  by  other  legitimate  me;ins  have  the  adoption  of  the 
necessary  amendment  secured." 

Mr.  J.  J.  Wright  tnoved  that  the  report  be  re- 
ceived and  the  committee  continued. 

Mr.  Hunt :  In  regard  to  this  report,  I  think  it  has 
gone  into  the  question  so  thoroughly  that  it  has  left 
nothing  for  the  committee  to  add  to  it.  I  would  like  if 
some  of  the  members,  who  are  not  on  the  committee, 
would  express  their  opinion  as  to  whether  they  approve 
of  it  or  can  devise  some  better  way  of  handling  the 
matter.  I  think  some  of  the  members  who  are  not  so 
conversant  with  it  as  the  committee  might  give  us  their 
opinion. 

Mr.  Noxon  :  Those  who  were  at  the  convention  a 
year  ago  will  probably  remember  the  discussion  which 
took  place  upon  this  subject  of  the  adoption  of  municipal 
plants  by  municipalities  before  they  were  justified.  I 
stated  at  that  time  that  I  was  not  directly  interested  in 
that  question,   having  foreseen  when  entering  into  the 


electric  light  business  a  probability  that  a  plant  instituted 
by  private  enterprise  might  become  worthless  by  com- 
petition from  a  municipal  plant,  but  1  am  in  thorough 
sympathy  with  those  who  have  such  iipposition  and  may 
have  their  plant  depreciate,  and  1  think  it  only  right  that 
every  effort  should  be  made  by  those  in  the  business  to 
remedy  such  a  state  of  affairs.  1  notice  in  reading  over 
this  paper  that  they  have  a  law  in  Great  Britain  -  Scot- 
land 1  believe — such  as  we  are  seeking  to  obtain.  This 
is  one  of  the  strongest  points  the  .Association  can  make, 
as  throughout  C'anada  and  all  English  speaking  coun- 
tries the  I'^nglish  law  has  been  taken  as  a  precedent,  and  1 
therefore  have  greater  hope  of  accomplishing  what  we  de- 
sire in  that  direction,  because  in  addition  to  the  justice  of 
the  position,  the  fact  of  a  law  having  been  passed  in  Brit- 
ain, where  they  h.tve  had  more  experience  probably  than 
we  have  had  in  this  country,  should  inlluence  our  legislat- 
ors. I  see  it  is  said  in  this  report  that  it  is  nothing  more 
than  just  and  right  that  a  municipality  should,  before  em- 
barking in  opposition  to  a  private  enterprise,  be  first 
compelled  to  take  the  position  of  coming  to  an  amicable 
settlement  covering  the  purchase  of  the  existing  plant. 
I  see,  however,  that  a  parallel  is  drawn  with  the  Water 
Works  Act.  It  is  quite  possible  that  those  who  are 
promoting  this  directly  and  having  to  do  with  the  legis- 
lators, will  have  the  objection  made  that  whereas  a  water- 
works plant  is  one  of  permanency,  not  only  in  the  nature 
of  its  construction  but  also  in  its  general  principles, 
it  may  not  be  considered,  as  :i  lawyer  would  say,  "on 
all  fours  "  with  an  electric  light  plant,  which  is  liable  to 
a  great  many  changes  necessitated  by  the  constant  im- 
provements and  inventions  in  the  art.  It  might  be  said 
that  the  electric  light  plant  might  become  obsolete  by 
reason  of  later  improvements  and  inventions,  whereas  a 
waterworks  plant  is  not  likely  to  be  subject  to  that  con- 
dition. I  don't  think,  however,  this  would  be  a  very 
important  contention,  because  the  law  would  fix  the 
value  of  the  plant  as  relating  to  the  modern  methods  of 
construction  and  operation,  and  for  that  reason  there 
would  be  no  objection  or  injustice  in  insisting  that  what- 
ever the  nature  of  the  plant  might  be,  the  municipality 
should  be  compelled  to  take  it  over  at  its  value,  con- 
sidering the  special  features  in  the  case  ;  and  I  do  not 
see  that  this  .4ssociation  can  be  accused  of  anything  in 
the  way  of  selfishness  in  endeavoring  to  legislate  with 
that  purpose  and  end.  We  will,  of  course,  as  an  Asso- 
ciation and  as  members,  look  at  this  matter  from  the 
other  side  as  well  as  our  own,  as  nothing  can  be  gained 
by  looking  at  anything  from  only  a  selfish  standpoint. 
Vou  cannot  expect  your  ideas  to  prevail  unless  they  will 
commend  themselves  to  those  whom  you  wish  to  con- 
vince, and  for  that  reason  we  must  look  at  the  matter 
from  other  points  of  view.  We  have  endeavored  to  do 
that,  and  I  can  see  no  reason  whatever  why  the  muni- 
cipalities should  not  accept  this,  and  why  the  government 
could  not  provide  this  legislation.  1  think  the  conven- 
tion is  perfectly  justified  in  using  its  utmost  endeavors 
and  influence  to  bring  this  legislation  about,  and  I  be- 
lieve that  if  this  is  done,  by  united  efl'orts  the  legislation 
can  be  procured. 

Mr.  Breithaupt  :  I  am  not  conservant  with  this 
subject,  this  being  the  first  convention  I  have  attended. 
I  cannot,  therefore,  say  much  on  the  subject.  As 
already  brought  out,  the  point  of  precedent  having 
been  set  in  England  and  Scotland  seems  to  me  to  be 
about  the  strongest  argument  aside  from  the  proposed 
legislation  being  just  for  both  parties.  If  it  is  just  for 
waterworks  to  have  such  legislation,  why  is  it  not  equally 
just  for  gas  and  electric  light  companies?  Taking  the 
three  on  a  par,  I  don't  see  why  the  municipalities  should 
raise  great  objections,  because  they  can,  at  any  time, 
have  an  arbitration  before  purchasing  the  plant,  and 
they  would  not,  I  presume,  expect  to  pay  for  the  plant 
less  than  its  par  value.  In  the  United  States,  as  is  also 
brought  out  in  the  report,  there  is  a  similar  act  which 
also  assists  and  helps  to  encourage  the  individual,  cor- 
poration, gas  and  electric  light  companies.  All  of 
these  facts  together  should  certainly  help  the  Associa- 
tion in  getting  this  desired  legislation.  There  is 
another  point  which  certainly  needs  to  be  emphasized, 
and  that  is  that    those    of    us    who    are  central  station 
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managers  will  certainly  have  to  support  the  legislation, 
not  only  by  speaking  for  it,  but  also  financially.  1 
realize  that  very  clearly.  There  is  a  great  deal  of 
expense  connected  with  it,  and  I  think  we  all  should 
do  our  part  in  helping  to  bear  this  expense.  There  are 
a  few  towns  in  the  west  who  have  had  this  question 
brought  before  them  in  a  very  emphatic  manner.  In 
our  own  town  they  still  have  some  five  weeks  to  decide 
whether  they  will  bring  the  matter  of  lighting  to  vote, 
put  in  a  plant,  or  give  the  present  company  a  contract 
for  a  number  of  years.  A  lighting  company  in  a  neigh- 
boring town,  whose  manager  is  also  present,  have  found 
a  good  deal  more  difficulty  than  we  have,  and  they  have 
the  question  brought  even  more  emphatically  before  them 
than  we  have.  The  point  brought  out  by  Mr.  Wright  as 
to  keeping  on  friendly  terms  with  the  members  of  the  town 
council  is  a  very  good  one.  We  endeavor  to  be  so  as 
much  as  possible,  and  if  we  cannot  secure  this  legisla- 
tion, we  can  at  least  continue  supplying  the  town  with 
light  and  power.  I  would  very  much  like  to  see  this 
legislation  secured  during  the  present  year,  and  the 
various  companies  receive  the  protection  that  is  really 
due  them. 

Mr.  Ellis  :  I  don't  know  that  I  can  add  anything  to 
that  which  has  already  been  said.  1  may  tell  you  a  little 
about  our  experience  in  Barrie.  We  have  been  for  two 
years  without  a  contract  from  the  town.  We  have  ap- 
proached them  in  every  imaginable  waj',  and  they  simply 
say,  "  We  don't  intend  to  talk  to  you  at  all."  About 
three  weeks  ago  I  wrote,  asking  if  they  intended  renew- 
ing the  contract,  that  we  were  anxious  and  willing  to 
negotiate  with  them  on  a  fair  and  reasonable  basis,  and 
put  in  another  clause  saying  that  if  the  town  really  de- 
sired to  go  into  the  electric  lighting  business,  we 
would  sell  our  plant  at  its  value.  In  reply  they  wrote  us 
to  put  in  a  tender,  and,  in  fact,  advertised  broadcast  for 
tenders,  and  asked  to  have  ours  put  in  with  the  rest. 
We  thought  it  was  unfair  to  bring  us  in  competition 
with  the  manufacturer,  as  we  had  a  plant  that  had  cost  a 
great  deal  of  money,  and  no  doubt  more  than  it  was  worth 
to-day.  We  had  established  a  business  and  built  pole 
lines  in  all  parts  of  the  town.  We  wrote  them  to  that 
effect,  suggesting  that  we  would  be  willing  to  have 
the  value  of  our  plant  fixed  by  appraisement,  they  select- 
ing one  representative,  we  the  other,  and  these  two  to 
select  a  third.  But  they  would  not  listen  to  this  at 
all.  I  know  our  Mayor  has  corresponded  with  the 
heads  of  municipalities  regarding  this  matter 
to  get  their  experience.  We  are  going  to  have  some 
very  strong  opposition.  I  think  it  is  becoming  of  this 
Association  that  we  start  right  in  now,  and  not  only 
talk  about  this  legislation,  but  interest  the  members  in 
our  constituencies,  and  put  every  argument  before  them, 
so  that  they  can  see  we  are  only  asking  what  is  just 
and  right. 

Mr.  Noxon  :  I  would  like  to  suggest  the  advisability 
of  discussing  the  question  of  the  separation,  in  case  of 
the  purchase  of  the  plant  by  municipalities,  of  the 
municipal  and  private  service.  In  the  event  of  separa- 
tion 1  see  a  great  deal  of  difficulty  in  the  municipality 
buying  only  a  portion  of  the  plant.  The  report  says  it 
could  be  separated.  I  don't  see  how.  It  would  practi- 
cally mean  the  doing  away  of  the  private  business  of 
the  company  unless  they  put  in  a  separate  plant,  and 
this,  I  think,  complicates  the  matter  very  much  and  is 
a  very  important  factor  in  the  disposal  of  these  plants 
in  the  event  of  purchase  by  municipalities. 

The  President  :  I  have  followed  this  matter  closely, 
and  am  glad  that  others  have  spoken  in  the  way  they 
did,  not  only  on  the  report,  but  on  the  financial  aspect 
of  the  case,  because  my  experience  has  been  that  the 
majority  of  people  are  always  anxious  to  reap  where 
others  have  sown.  They  give  all  sorts  of  promises, 
but  when  it  comes  to  the  point  they  are  not  there. 
What  was  impressed  upon  your  committee  at  the  last 
meeting  of  the  legislature,  wasthat  these  things  havetobe 
fairly  and  squarely  met ,  and  have  also  to  be  freely  discussed. 
The  committee  of  the  legislature  did  not  feel  inclined 
to  go  on  with  the  bill  last  session.  The  House  was 
called  two  months  earlier  than  usual,  and  being  the  last 
session  of  the  House,    members    were    not  disposed  to 


commit  themselves.  In  place  of  submitting  the  regular 
bill  a  short  bill  was  introduced  that  would  give  relief 
until  the  larger  bill  could  be  put  through,  and  it  was 
understood  that  if  there  was  any  opposition,  the  mem- 
bers should  not  be  asked  to  commit  themselves  in  any 
way.  There  are  different  ways  of  looking  at  the  thing. 
One  eminent  counsel  was  so  impressed  with  the  fairness 
and  justice  of  the  proposed  legislation  that  he  said  he 
would  not  be  afraid  to  go  into  any  constituency  and 
defend  the  vote  of  any  member.  This  gentleman 
went  over  to  the  great  majority  a  few  days  ago — the  late 
Mr.  Dalton  McCarthy.  The  ground  was  broken,  how- 
ever, and  we  have  made,  I  think,  very  good  progress. 
Hon.  Mr.  Hardy  made  the  remark  to  us  as  we  went 
out,  that  he  had  no  doubt  that  in  any  question  of  this 
kind  that  might  come  up  in  the  province  during  the 
year,  the  municipalities  would  be  willing  to  submit  the 
matter  to  arbitration,  but  we  find  in  Barrie  that  they 
will  not  negotiate  in  any  way.  I  have  good  hopes  of 
getting  a  certain  amount  of  protection  from  the  legis- 
lature if  gone  about  in  the  proper  spirit  and  the  argu- 
ments made  in  a  fair  and  business  like  way,  and  I  am 
sure  the  work  done  during  the  year  will  bear  fruit  and 
help  us  very  considerably. 

Mr.  J.  J.  V\^•ight  :  I  think  the  strongest  prominence 
should  be  given  to  the  fact  that  when  the  plant  is  pur- 
chased by  arbitration,  it  is  purchased  at  its  value.  Every 
plant  has  its  value,  and  the  municipalities  would  only  be 
asked  to  purchase  the  plant  at  its  value,  which  would 
be  the  same  to  the  municipality  as  to  the  lighting 
company.  I  think  if  that  point  were  given  greater 
prominence  that  a  good  deal  of  the  objection  would  be 
disposed  of.  There  is  another  serious  objection,  that 
is,  the  dividing  of  the  two  branches  of  private  and  com- 
mercial lighting.  Now,  if  in  some  town  a  small  plant 
was  operating  commercial  and  private  lighting  and  the 
municipality  desired  to  purchase  only  that  part  of  the 
plant  that  they  wanted,  it  would  simply  mean  ruination 
for  the  company.  The  investment  of  the  company 
would  be  practically  destroyed,  because  it  would  leave 
them  with  a  small  dynamo  or  proportion  of  one  that 
was  used  in  the  suppl}'  of  commercial  lights.  This  is  a 
question  that  should  be  impressed  upon  the  committee, 
so  that  they  may  give    that    point    particular  attention. 

The  President  :  I  think  in  the  English  Electric  Light- 
ing Act  they  have  a  provision  for  severance. 

Mr.  J.  J.  Wright:  I  think  if  you  go  to  the  legislature 
and  ask  that  the  municipalities  should  be  compelled  to 
purchase  the  business  of  a  going  concern  with  the  good 
will  of  the  electric  light  business  and  the  franchise  of  it, 
you  will  not  have  much  success.  The  only  way  is  to 
get  the  municipality  to  arbitrate  and  take  over  the 
whole  business  at  its  value.  I  know  a  great  many 
people  who,  in  considering  this  question,  have  the  idea 
that  it  is  poor  policy  for  a  municipality  to  go  into  com- 
mercial business,  especially  electric  lighting  and  power. 
Why  should  the  municipality  go  into  the  business  of 
supplying  power  to  a  few  users  when  the  socialistic 
problems  of  municipal  affairs  are  of  much  greater  im- 
portance? For  instance,  they  could  go  into  the  coal 
business,  which  is  a  necessity,  and  let  the  people  have 
coal  at  cost  prices  ;  also  the  supplying  of  bread  and 
other  necessities. 

Mr.  Ellis  :  Is  there  a  precedent  in  Canada  of  any 
municipality  entering  into  opposition  with  any  company 
for  commercial  and  street  lighting?  I  ask  this  because 
I  was  reading  an  article  not  long  ago,  which  gave  the 
opmion  of  the  Chief  Justice  of  the  United  States.  This 
matter  had  been  brought  up  in  the  courts,  and  he  gave 
the  decision  that  the  demands  of  the  people  made  itneces- 
sary  to  establish  such  enterprise,  and  municipalities  en- 
couraged private  citizens  to  invest  their  money  therein, 
and  he  said  that  while  it  might  not  be  giving  them  a 
perpetual  franchise,  it  was  in  reality  the  same  thing,  and 
he  said  that  that  kind  of  confiscation  of  the  people's 
money  should  not  be  tolerated,  and  the  law  must  step  in 
and  protect  the  investors. 

The  President  :  You  will  all  doubtless  remember  that 
some  time  ago  in  Toronto,  Baron  McDonald  proposed 
that  the  charter  of  the  Street  Railway  Co.  there  be  can- 
celled, and  the  major    very    quickly    stepped   in  with  a 
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report  and  pointed  out  the  unfairness  of  cancellinj^  the 
charter  of  a  company  in  which  the  innocent  share- 
holders had  placed  their  money,  and  that  he  was,  there- 
fore, not  in  sympathy  with  it.  Why  should  they  do 
this  thing  to  electric  light  companies  ? 

Mr.  J.  J.  Wright  :  I  cannot  understand  why  the  elec- 
tric light  industry  should  be  singled  out  as  an  object  of 
attack  by  the  municipalities. 

Mr.  a'  a.  Wright  :  They  think  there  is  a  lot  of  money 
in  it. 

Mr.  Ellis  :  I  had  occasion,  as  Mr.  Smith  knows,  to 
go  into  the  court  business  myself,  against  one  or  two 
of  the  strongest  corporations  of  Canada,  and  Justice 
Rose  ruled  against  me  on  this  account,  that  the  corpora- 
tion had  invested  a  lot  of  money  and  had  established  a 
business,  and  it  was  not  fair  for  me  to  go  in  there  and 
demoralize  their  business,  and  he  thus  gave  his  decision 
against  me.  There  was  no  precedent  for  it.  I  think 
perhaps  if  I  had  had  the  matter  brought  to  the  higher 
courts  in  Canada  they  would  not  have  decided  in  our 
favor. 

The  President :  From  Messrs.  McCarthy's  and  Guth- 
rie's opinions  it  is  very  clear  that  the  municipalities  have 
the  right  to  go  into  competition  with  the  local  company. 

Mr.  W.  .A.  Johnson  :  There  are  both  commercial  and 
street  lighting  systems  used  in  St.  Marys,  where  the 
corporation  have  put  in  a  street  lighting  plant  and  have 
not  gone  into  the  private  lighting. 

Mr.  Hreithaupt  :  The  point  w-as  brought  up  wh_\'  the 
lighting  companies  were  attacked.  1  think  it  is  just 
because  of  the  popular  vote,  and  that  is  why  there  is 
always  such  a  howl  made  about  lighting  contracts  be- 
fore election — in  order  to  get  the  vote. 

The  President  :  Another  idea  that  some  municipalities 
have  is  that  if  a  dynamo  is  set  alongside  their  water 
works  it  will  light  their  streets  for  nothing. 

Mr.  Kllis  :  In  connection  with  the  Barrie  waterworks 
they  have  two  steam  pumps,  and  two-thirds  of  the 
people  of  Barrie  think,  and  some  of  the  Council  lead  them 
to  believe,  that  all  they  have  to  do  is  to  hitch  a  dynamo 
to  the  pumps  and  they  can  run  their  street  lights. 

Mr.  J.  J.  Wright  :  Why,  that  is  what  they  think  in 
Toronto. 

Mr.  Noxon  :  The  question  might  arise  as  to  how  far 
the  electrical  supply  men  are  responsible  for  this  idea  of 
municipal  lighting.  It  occurred  to  me  that  if  the  supply 
men  would  not  encourage  municipalities  in  this  thing, 
it  would  go  a  long  way  towards  getting  rid  of  the  difTi- 
culty.  I  think  it  would  be  only  just  to  ask  that  the  sup- 
ply men  do  not  do  any  more  than  is  necessary  to  en- 
courage municipalities  to  put  in  plants  of  their  own — not 
refuse  to  give  them  figures,  but  protect  the  legitimate 
trade  by  not  giving  inside  information  or  prices. 

Mr.  Johnson  :  On  behalf  of  the  supply  men,  I  wish  to 
say  that  quite  recently  it  was  proposed  to  put  a  plant  in 
a  small  town.  Elaborate  specifications  were  prepared 
by  the  engineers,  but  they  had  not  any  by-law  authoriz- 
ing the  purchase  of  the  plant  or  any  money  to  pay  for 
it.  Certain  of  the  supply  men  got  together  to  consult 
about  the  advisability  of  offering  some  agreement  that 
no  manufacturing  company  should  tender  unless  the 
municipality  had  fully  decided  to  purchase  a  plant  and  had 
made  arrangements  concerning  the  funds  necessary  to 
pay  for  it.  I  think  the  feeling  among  the  manufacturing 
companies  was  that  it  was  a  very  desirable  arrangement 
if  it  could  be  fixed  in  a  workable  manner.  I  might  say 
that  within  three  or  four  days  after  the  suggestion  to 
make  such  arrangement,  the  town  councillors  and 
pretty  nearly  everybody  else  had  heard  about  it,  which, 
of  course,  made  it  impossible  to  carry  the  proposition 
through. 

Mr.  Ellis  :  When  tenders  were  called  for  in  Barrie, 
they  were  to  close  on  the  6th  day  of  June.  About  the 
5th  or  6th  they  had  very  few  tenders,  and  an 
untrue  and  malicious  report  was  circulated  broad- 
cast that  we  had  bought  up  all  the  supply  men 
and  manufacturers  in  the  country  ;  so  they  sent  their 
engineers  to  nearly  every  place  in  Canada  where  they 
were  manufacturing,  and  I  understand  they  now  have  a 
bag  full  of  tenders.      In  our  case  I  think  the  supply  men 


have  not  shown  any   tendency    to   encourage    municipal 
ownership. 

Mr.  Hill  :  I  trust  the  proprietors  of  electric  light  in- 
stallations do  not  look  upon  the  supply  men  as  their 
enemies.  I  am  sure  if  they  look  at  them  in  the  light 
they  ought  to,  that  the  relations  between  them  would 
be  much  improved.  Take  the  question  of  the  installa- 
tion just  spoken  of.  The  gentleman  said  that  it  was 
imagined  by  those  interested  that  this  expert  of  theirs 
had  bought  up  all  the  electrical  people  in  the  country, 
or  possibly  they  had  bought  him  up,  but  I  think  it  would 
be  necessary  for  him  to  do  the  former  in  order  for  him 
to  carry  out  the  specifications  in  the  first  place,  as  in 
order  to  carry  out  these  specifications  they  would  be 
doing  an  injustice  to  themselves  and  the  town,  and  as 
such  the  result  Mr.  Johnson  spoke  about  was  brought 
about.  The  electrical  supply  men  of  Canada  are  work- 
ing for  the  prosperity  of  the  electrical  people  as  a  whole. 
We  have  brought  out  nine-tenths  of  the  improvements 
in  apparatus  and  supplies,  from  the  incandescent  lamp 
back  to  the  dynamo;  we  are  bound  up  in  your  interests, 
and  any  set-back  that  the  electrical  fraternity  receive, 
either  in  a  large  or  small  degree,  would  be  a  set-back 
to  ourselves,  and  1  can  assure  you,  from  my  experience 
of  the  supply  dealers  of  Canada,  that  for  you  to  imagine 
that  we  are  going  to  cater  to  a  trade  that  would  hurt 
the  electrical  fraternity,  would  be  a  mistake. 

The  President  :  In  regard  to  the  supply  men,  we 
know  who  are  our  friends  and  who  are  our  foes.-  We 
know  a  great  deal  more  than  they  give  us  credit  for 
sometimes. 

Mr.  J.  J.  Wright  :  That  is  all  right,  but  there  is 
another  class  doing  more  harm  than  the  supply  men, 
and  that  is  a  certain  class  of  half-baked  people,  such  as 
dynamo  tenders  and  supply  men,  who  pose  as  electrical 
engineers,  and  when  they  are  fired  out  of  some  re- 
putable concerns  in  the  country,  they  go  around  stirring 
up  lies. 

Mr.  Bowler:  There  are  some  people  that  that  remark 
might  hit  pretty  hard.  I  am  running  a  municipal  plant. 
1  think  Mr.  Wright  should  name  the  parties  to  whom 
he  refers. 

The  President  :  I  don't  deny  for  a  moment  that  any 
municipality  has  a  perfect  right  to  go  into  the  lighting 
business  if  they  wish. 

Mr.  Browne  :  I  believe,  however,  that  it  is  not  ad- 
mitted that  an  electric  light  station  already  installed  in 
a  town  or  city  can  be  attacked  by  the  municipality  in- 
vesting in  a  plant  to  compete  with  it. 

Mr.  Reesor  :  I  would  like  to  draw  your  attention  to 
this  fact,  that  according  to  the  Ontario  Statutes  muni- 
cipalities, when  they  donate  a  bonus  to  any  manufac- 
turing concern  coming  to  their  town,  must  not  inter- 
fere with  existing  interests  of  the  same  class  of  manu- 
facturers. Now,  the  municipality,  in  putting  in  a  new 
plant  to  do  its  lighting,  is  really  using  the  taxes  con- 
tributed by  the  private  individuals  who  own  the  other 
plant,  to  purchase  and  sustain  the  opposition  plant. 

The  President  :  There  is  another  view,  that  is,  the 
difference  between  the  manufacturing  and  the  electric 
light  plant.  If  we  were  on  the  same  basis  as  a  manu- 
facturing institution,  and  could  move,  we  would  not 
bother  with  the  municipality,  but  we  are  tied  down,  and 
have  capital  invested  which  cannot  be  moved.  We 
hear  every  day  of  offers  being  made  to  factories  to  move 
to  other  towns,  but  lighting  companies  do  not  have 
that  advantage. 

Mr.  A.  A.  Wright  :  This  is  a  very  difiicult  subject  to 
handle  ;  there  are  so  many  interests  at  work.  There 
are  the  political  enemies  and  the  aspirants  to  office 
which  you  have  to  deal  with,  and  a  certain  class  of 
people  and  a  certain  class  of  supply  men.  I  know  of 
one  supply  company  that  sent  their  best  man  into  our 
town  to  work  up  an  opposition  plant,  and  they  suc- 
ceeded in  doing  it.  I  remember  it  and  will  remember 
it  for  a  long  time,  but,  fortunately  for  our  town,  I  don't 
think  there  is  much  danger  of  their  going  into  the  elec- 
trical business,  because  they  are  involved  in  debt  and 
cannot  do  it.  However,  I  think  they  would  be  inclined 
to  treat  us  fairly  if  they  did.  With  reference  to  our 
keeping  a   sharp   eye    on    the    electrical    supply  men,  I 
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think  we  should  do  this,  but  still  you  must  understand  this 
is  a  very  dangerous  ground,  for  these  men  who  are  our 
opponents,  by  telling  half  the  truth,  will  make  the  people 
believe  that  we  have  arranged  with  the  supply  men  not  to 
sell  to  municipalities  either  plants  or  supplies.  So  we  have 
to  be  verj'  careful  what  we  say  and  do,  but  it  is  well  to  let 
the  supply  men  know  that  although  we  don't  do  a  great 
deal  of  talking,  we  do  a  lot  of  thinking,  and  although 
we  don't  ask  that  they  tell  the  municipalities  that  they 
won't  sell  them  a  plant,  still,  at  the  same  time,  they 
should,  injustice  to  themselves,  because  it  is  the  elec- 
trical men  who  are  going  to  buy  their  supplies,  be  very 
careful  and  throw  all  reasonable  cold  water  on  the 
scheme.  I  think  we  should  make  every  exertion  to 
secure  that  amount  of  legislation  which  will  protect  us 
from  new  plants.  It  seems  to  me  that  that  is  the  place 
where  our  strongest  defence  should  be,  and  that  our 
energies  should  be  earnestly  devoted  to  this 
matter. 

Mr.  Hill  :  There  is  another  phase  of  this  question 
worthy  of  consideration.  Mr.  Wright  has  stated  that 
we  should  watch  the  electric  supply  men.  Now,  the 
electric  supply  man  is  out  for  business  pure  and  simple. 
I  am  speaking  now  of  Canadian  electrical  supply  men. 
If  he  can  get  the  electrical  business  of  Canada  he  is 
satisfied,  but  where  the  managers  of  certain  companies 
come  to  the  conclusion  that  all  they  have  got  to  do  is  to 
go  across  the  border  to  buy  their  plant  and  supplies,  the 
electrical  supply  men  think  that  the  town  in  which  his 
company  operates  is  not  one  that  is  assisting  home  in- 
dustries, and  immediately  attacks  that  town.  We  have 
got  to  patronize  one  another,  and  where  we  find 
we  cannot  approach  the  manager  of  electrical  in- 
dustries at  present  in  Canada,  we  are  bound  to  get  into 
that  town  if  we  possibly  can,  and  use  our  energies  to 
secure  that  portion  of  the  trade. 

Mr.  A.  A.  Wright  :  I  don't  think  there  are  many 
owmers  of  plants  but  that  always  give  the  preference  to 
Canadian  supply  men,  and  I  think  that  the  majority  of 
supply  men  treat  us  fairly.  There  are  members  of 
churches  who  are  not  very  good  Christians,  and  there 
are  also  members  of  the  supply  fraternity  who  are  not 
good  business  men.  Really,  I  think  if  the  supply  men 
would  tell  the  whole  truth  it  would  be  better. 

Mr.  Hill  :  We  generally  do  that. 

Mr.  Johnson  :  There  have  been  manufacturers  who 
have  made  it  a  policy  never  to  interfere  with  a  local 
illuminating  company  in  the  way  ot  starting  a  plant  in 
the  same  towm  or  inducing  the  municipality  to  go  into 
the  business,  but  on  the  other  hand  I  can  say  that  there 
are  manufacturers  who  have  done  both  of  these  things, 
and  there  have  been  other  cases  where  the  illuminating 
company's  employees  have  gone  so  far  as  to  instigate 
and  encourage  the  starting  of  a  municipal  plant  in 
another  town,  and  have  done  it  in  the  shape  of  a  fee 
for  the  consulting  engineer. 

Moved  by  Mr.  J.  J.  Wright,  and  unanimously 
resolved,  that  the  report  of  the  Legislative  Com- 
mittee be  adopted,  and  that  the  Committee  be  continued 
as  a  part  of  this  Association  and  instructed  to  prosecute 
the  work. 

Mr.  Reesor,  on  behalf  of  the  committee  appointed  to 
name  standing  committees  for  the  ensuing  year,  re- 
ported as  follows  : 

Committee  on  Statistics — J.  A.  Kammerer,  Toronto  ; 
A.  A.  Wright,  Renfrew  ;  S.  J.  Parker,  Owen 
Sound. 

Committee  on  Meter  Inspection  —  A.  A.  Dion, 
Ottawa  ;  E.  E.  Carey,  St.  Catharines  ;  J.J.  Wright, 
Toronto. 

Committee  on  Legislation — A.  L.  Breithaupt,  Berlin  ; 
C.  Berkley  Powell,  Ottawa  ;  John  Yule,  Guelph  ;  C.  B. 
Hunt,  London  ;  B.  F.  Reesor,  Lindsay  ;  J.  J.  Wright, 
Toronto  ;  W.  H.  Comstock,  Brockville  ;  F.  Pepler, 
Barrie. 

This  selection  of  committees  was  unanimously  ap- 
proved of. 

The  President  :  The  next  item  is  the  deciding  of  the 
place  of  meeting  for  next  year,    and  in  that  connection 


I  have  an  invitation  from  the  Cataract  Power  Company, 
of  Hamilton,  which  I  will  read  : 

Hamilton,  Canada,  June  25,  1S9S. 
C.  H.  Mortimer,  Eso., 

Sec'y  Canadian  Electrical  Association,  Monlreal. 
Dear  Sir, — The  Cataract   Power   Company    ;akes   pleasure  in 
extending  to  the  Canadian   Electrical  -Association  its  most  cordial 
invitation  to  hold  its  next  annual  convention  in  the  city  of  Hamil- 
ton. 

We  will  by  that  lime  have  some  matters  of  modern  electrical 
engineering,  as  well  as  the  industrial  applications  of  electric 
power,  which  would  probably  prove  of  interest  to  the  members 
of  the  Association. 

We  trust  that  we  shall  have  the  opportunity  of  entertaining  the 
members  of  the  Association  at  their  next  meeting. 
Yours  truly. 
The  Cataract  Power  Co.  of  Hamilton,   Limited. 
H.  R.  Levden,  General  Manager. 

.After  the  reading  of  the  invitation,  Mr.  Black,  of 
Hamilton,  said  :  I  have  been  thinking  for  some  time 
that  we  should  go  to  Hamilton.  I  feel  a  little  reluctant 
in  moving  that  the  convention  go  to  Hamilton,  follow- 
ing after  Montreal.  They  have  treated  us  so  well  here 
and  promised  us  so  much  to  come,  that  I  fear  that  a  visit 
to  Hamilton  will  be  tame  after  being  in  Montreal,  still 
I  think  there  is  hardly  another  place  in  the  Dominion 
where  you  will  be  so  well  treated  as  in  Montreal,  but 
you  have  to  take  the  little  with  the  great.  I  move, 
therefore,  that  the  convention  go  to  Hamilton. 

Seconded  by  Mr.  Wyse,  of  Brantford. 

Mr.  Gordon  J.  Henderson:  Representing  the  Hamilton 
Electric  Light  &  Power  Co.,  I  beg  to  join  with  the 
Cataract  Power  Co.  in  asking  you  to  come  to  Hamilton. 
The  work  which  has  been  done  at  St.  Catharines  so  far 
will,  I  am  sure,  prove  a  benefit  to  any  who  come 
to  Hamilton  next  year.  We  will  do  our  best  to  make 
your  stay  enjoyable,  and  trust  you  will  accept  the  in- 
vitation. 

On  the  motion  being  put  to  the  meeting,  it  was 
adopted  unanimously. 

The  President  :  The  next  item  on  the  programme  is 
"  General  Business." 

Mr.  J.J.  Wright  :  L'nder  that  head  I  would  like  to 
have  taken  up  the  remuneration  of  the  Secretary  of  the 
Association  for  services  during  the  past  year,  and  move 
that  it  be  made  Si 25. 

Mr.  Reesor  :   I  second  the  motion. 

Mr.  Kammerer  :  I  also  second  the  motion.  I  know 
the  amount  of  work  done  during  the  past  year,  and 
there  is  no  doubt  whatever  that  it  is  worth  a  great  deal 
more  than  the  amount  which  has  been  named. 

The  President  :  For  the  past  two  years  I  have  also 
known  the  work  that  Mr.  Mortimer  does,  and  know 
that  Si  25  is  not  half  enough  for  the  work  there  is  con- 
nected with  this  organization. 

The  motion  was  adopted  unanimously. 

Mr.  Hill  :  I  would  like  to  ask  if  it  is  the  intention  of 
the  Association  to  take  any  steps  in  the  matter  of  the 
action  of  the  L'nderwriters'  Association  in  regard  to  in- 
spection, etc.,  and  whether  it  is  the  intention  to  adopt 
any  of  the  numerous  sets  of  rules  that  are  upon  the 
market,  and  whether  we  are  to  take  any  action  in  con- 
junction with  the  Fire  Underwriters'  Association  to  try 
and  adjust  this  matter.  I  don't  know  whether  it  is  a 
matter  of  very  great  importance  to  the  members  from 
Ontario,  but  I  can  say  that,  speaking  from  a  Montreal 
view,  it  is  a  matter  of  very  great  importance.  The  way 
in  which  we  have  been  treated  by  the  underwriters  dur- 
ing the  last  year  or  two  has  been,  to  say  the  least,  very 
unsatisfactory.  We  do  not  know  where  we  stand  to- 
day or  where  we  will  stand  to-morrow.  To-day  it  is 
iron-armored  conduit  ;  to-morrow  it  is  flexible  cord  ; 
the  next  day  it  is  wire  on  cleats,  and  the  day  after  wire 
without  cleats,  etc.  The  rulings  have  been  simply  sur- 
prising, and  we  think  it  is  about  time  that  the  Canadian 
Electrical  Association  should  take  a  stand  in  this 
matter,  and  that  members  should  feel  that  they  are  not 
going  to  be  run  by  inspectors  not  capable  of  filling  the 
positions  they  hold.  I  therefore  bring  the  matter  before 
you. 

Mr.  Dion  :  I  am  very  glad  this  matter  has  been  brought 
up.     I  think  we  have  reached  a  stage  in  some  parts  of  the 
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country,  in  our  relations  with  the  insurance  inspectors, 
that  calls  for  some  sort  of  united  action  on  the  part  of 
this  Association.  In  Ottawa  we  have  a  peculiar  state 
of  things.  We  have  a  lot  of  buildings  wired  years  ago 
when  underwriters'  rules  were  not  known,  and  also  later 
when  underwriters'  rules  did  exist,  hut  when  they  were 
not  enforced.  It  was  then  in  the  power  of  the  under- 
writers to  start  things  right,  but  they  did  not,  and  so 
things  got  into  a  certain  groove  and  continued  so  until  a 
few  years  ago.  Our  company  had  decided  to  do  no 
more  wiring.  Some  men  without  any  experience  then 
undertook  to  do  wiring,  and  it  was  necessary  for  the 
electric  companies  to  protect  themselves  against  bad 
wiring,  and  for  that  purpose  they  came  to  the  conclusion 
that  no  connections  would  he  made  to  a  customer's 
premises  until  an  underwriter's  certificate  had  been 
granted.  From  that  day  to  this  we  have  adhered  strictly 
to  that  rule,  very  often  to  the  inconvenience  and  the 
annoyance  of  our  customers  who  were  in  a  hurry  to  get  the 
light.  The  result  is,  that  for  all  customers  since  that 
day,  we  have  an  ofTicial  certificate  from  the  underwriters. 
This  certificate  has  been  granted  by  the  official  inspector, 
who,  I  understand,  is  under  the  Ontario  branch  of  the 
Underwriters'  .Association.  Now,  the  Quebec  board  or 
branch,  which  seems,  as  far  as  I  can  judge,  to  have  no 
connection  with  the  Ontario  branch,  have  sent  special 
inspectors,  who  make  reports  at  variance  with  the  local 
inspector.  .A  Quebec  inspector  made  an  examination 
of  a  number  of  places  and  made  a  report  which  is  very 
damaging  in  some  respects,  and  unjustly  so.  Among 
the  places  he  reported  against  were  a  number  which  had 
been  certified  by  the  local  inspector  not  long  ago. 
Now  the  proprietors  resent  this,  and  they  don't  want  to 
get  the  wiring  done  again,  and  state,  "We  have  a  cer- 
tificate that  the  installation  has  been  done  in  accord- 
ance with  the  underwriters'  rules,  and  if  we  proceed  to 
have  more  changes  made  what  guarantee  have  we  that  in 
three  or  four  years  we  may  not  be  asked  to  have  it  done 
all  over  again."  As  far  as  we  are  concerned,  we  don't 
object  to  a  good  set  of  rules,  but  we  think  that  there 
are  circumstances  where  some  allowance  should  be 
made.  My  object  in  speaking  about  this  is  to  invite 
discussion  so  that  I  can  find  out  what  other  electric  light 
companies  in  other  cities  are  doing  in  the  matter.  We 
propose  sending  a  representative  from  our  Board  of 
Directors  to  confer  with  the  underwriters  here  in  Mon- 
treal so  as  to  arrive  at  a  better  understanding,  and  I 
think  it  would  be  well  for  me  to  find  out  what  others  are 
doing  before  proceeding,  as  it  would  not  be  wise  for  us 
to  move  on  behalf  of  Ottawa  and  some  other  party  on 
behalf  of  another  town  take  another  stand,  but  we  should 
all  work  together. 

Mr.  W.  B.  Shaw:  Speaking  as  a  supply  man  and  elec- 
tric light  man,  and  representing  construction  interests,  I 
have  great  sympathy  with  what  Mr.  Dion  has  said.  I 
think  Mr.  Dion  must  refer  to  the  same  inspector  who 
refused  to  pass  on  a  shunt  rheostat  because  the  wires 
in  it  were  not  insulated.  I  know  of  one  customer  here 
who  has  given  us  carte  blanche  to  fill  the  underwriters' 
requirements.  His  wiring  was  condemned  in  1895  by 
an  inspector  who  was  a  painter  a  few  weeks  before  that, 
and  the  following  year  by  an  inspector  who,  I  believe 
was  a  mechanic,  and  the  third  year  by  another  inspector 
whose  previous  business  I  don't  know.  .As  this  cus- 
tomer has  given  carte  blanche  to  do  what  the  inspectors 
wanted,  he  naturally  asks  now  if  he  has  to  do  some- 
thing every  year.  We  don't  know  where  we  are  stand- 
ing. 

Mr.  Hill :  In  order  to  put  this  in  a  proper  way  for  dis- 
cussion, I  would  move  that  the  Canadian  Electrical  .As- 
sociation request  the  Fire  Underwriters'  Association  of 
Canada  to  appoint  a  competent  inspector  for  the  Do- 
minion, whose  decision  on  questions  of  electrical  inspec- 
tion shall  be  final,  and  that  we  adopt  the  rules  of  the 
National  Board  of  Fire  Underwriters. 

Seconded  by  Mr.  W.  B.  Shaw. 

The  President  :  My  opinion  is  that  the  appointment 
of  a  small  committee  to  confer  with  the  Association 
would  be  a  better  way  to  go  about  it. 

Mr.  Wyse  :  The  underwriters  have  the  powerful 
leverage  of  saying    that    they    won't    insure  a  building 


that  has  not  been  wired  in  accordance  with  their  rules, 
and  can,  therefore,  dictate  terms  to  suit  themselves.  I 
agree  that  a  committee  should  be  named. 

.Mr.  Dion  :  Who  are  the  underwriters  that  are  dealing 
with  us?  .Are  they  not  the  Canadian  Board  of  Fire 
I'nderwriters'  Association  ? 

Mr.  Smith  :  1  think  I  can  give  Mr.  Dion  some  infor- 
mation. The  provinces  of  Ontario  and  Quebec  are 
divided  by  the  line  of  the  Kingston  and  Pembroke  Rail- 
ro.id.  Everything  east  is  handled  by  the  underwriters 
with  headquarters  at  Montreal.  Everything  west  is 
under  the  control  of  the  Board  of  Fire  Underwriters 
with  headquarters  at  Toronto,  and  there  is,  of  course, 
a  central  association,  but  the  direct  cause  of  the  whole 
of  your  trouble  comes  from  the  management  here  in 
Montreal.  If  anyone  has  anything  to  say  about  trouble 
in  the  w'est,  1  am  here  to  answer. 

Mr.  Dion  :  .Although  we  are  in  the  eastern  district, 
our  local  inspector  draws  his  salary  and  receives  his  in- 
structions from  Toronto. 

Mr.  Smith  :  No,  he  has  been  entirely  under  the  con- 
trol of  the  board  at  Montreal. 

Mr.  Dion  :  Well,  he  certainly  informed  me  other- 
wise. One  thing  I  wish  to  mention  is  that  the  local 
inspector  has  got  the  Canadian  Underwriters'  Code 
of  Rules,  and  the  last  inspector  who  came  from 
Montreal  judged  the  installation  under  the  National 
Code,  and  there  is,  of  course,  quite  a  difference  between 
them.  The  local  inspector  says  he  has  never  received 
instructions  to  change  the  code.  .Another  thing  that  I 
wish  to  mention  is  that  a  great  deal  of  the  trouble  has 
been  due  to  the  fact  that  the  inspections  have  taken 
place  alter  the  work  has  been  finished.  What  we  want 
is  better  local  inspection,  so  that  troubles  will  be  dis- 
covered immediately  alter  they  occur,  and  r.ot  some 
time  after  the  work  is  completed. 

Mr.  Browne  :  The  question  of  fire  underwriters'  rules 
has  necessarily  been  a  matter  of  progress,  and  in  the 
formulation  of  these  rules  undoubtedly  a  great  many 
grievances  have  been  created.  It  has  been  part  of  my 
experience  to  work  under  the  most  severe  inspection  of 
underwriters'  rules,  and  we  found  no  difficulty  in  com- 
plying with  them.  I  agree  with  Mr.  Dion  that  in  the 
Quebec  section  there  has  been  a  total  absence,  until  a 
very  short  time  ago,  of  any  attempt  of  controlling  the 
method  of  wiring,  and  the  result  is  that  there  is  a  great 
deal  of  bad  wiring  now  extant  in  Quebec  province. 
Our  own  experience  in  this  city  is  unsatisfactory,  be- 
cause there  is  no  established  head  representing  the 
Board  of  Fire  Underwriters.  The  Board  of  Fire  Under- 
writers seems  to  assume  that  because  they  have  estab- 
lished rules  we  will  all  follow  them  explicitly  and 
honestly,  and  that  we  are  so  honest,  all  of  us,  that  we 
don't  need  an  inspector,  and  the  result  is  that  when  they 
are  called  upon  to  make  an  inspection  they  often  find 
work  done  in  contravention  of  the  well-known  rules. 
There  is  not  a  company  in  Quebec  that  does  not  know 
that  the  Quebec  Board  intend  to  have  the  Canadian 
Fire  Underwriters'  rules  carried  out,  which  are  an 
adaptation  of  the  National  Electric  Light  Association 
rules.  It  would  be  well  if  a  committee  from  the  Cana- 
dian Electrical  Association,  representing  those  particu- 
larly operating  in  Quebec,  could  be  organized  to  bring 
the  Quebec  .Association  into  the  condition  that  they 
w'ould  appoint  an  inspector  and  give  him  a  set  of  rules, 
and  not  leave  it  to  his  arbitrary  decision  to  change,  so 
that  when  we  do  a  piece  of  wiring  we  will  know  it  is  all 
right.  We  don't  want  an  inspector  to  come  around 
and  say,  "  We  want  something  else  done."  We  must 
apply  to  the  Canadian  Board  and  get  them  to  appoint 
an  authorPzed  inspector,  instead  of  having  one  for  On- 
tario, one  for  Quebec,  etc. 

Mr.  Hill :  There  are  two  points  that  have  been  brought 
up  at  this  discussion.  The  first  is  the  question  of  the 
committee.  I  may  say  that  it  has  been  my  pleasure, 
and  at  the  same  time  my  labor,  to  go  before  this  Board 
of  Canadian  Fire  Underwriters  in  my  capacity  as  a 
humble  citizen,  in  my  capacity  as  an  electrician,  as  one 
in  the  supply  trade,   and  one  of  the  committee  of  an  as- 
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sociation  we  had  here,  called  the  Montreal  Electric  Asso- 
ciation. In  all  these  meetings  we  have  done  our  ut- 
most to  have  the  Fire  Underwriters  educated  up  to  the 
proper  point,  but  our  meetings  have  been  more  than 
unsatisfactory,  for  this  reason  which  I  want  to  emphas- 
ize, that  there  is  no  head,  as  Mr.  Browne  has  said,  and 
my  intention  of  putting  in  one  head  for  the  Association 
is  that  we  can  get  a  set  of  rules  for  the  provinces  of  On- 
tario and  Quebec  alike.  Now,  if  they  had  a  head  of 
that  sort,  when  it  came  to  be  a  question  as  to  whether 
interior  conduit  should  be  fixed  to  a  brick  w'all  or  put 
through  clay  tubes,  it  would  not  be  for  an  inspector  to 
finally  decide  on  the  large  installations,  but  it  would  go 
to  the  head  authority,  who  would  be  the  Dsminion  In- 
spector, and  it  would  be  his  duty  to  give  that  decision 
and  stick  to  it.  The  great  difficulty  has  been  that  the 
inspector  has  given  his  decision  one  day  and  gone  back 
on  it  the  next,  simply  because  he  could  not  stick  to  his 
original  decision  or  had  been  bought  up  by  somebody. 
Now,  this  is  a  very  important  question  to  the  members 
of  Quebec,  and  I  think  it  would  be  wrong  to  put  it  in 
the  hands  ot  a  committee,  because  I  believe  nothing 
would  come  of  it.  I  think  if  we  put  before  the  Fire  Un- 
derwriters a  resolution  of  this  nature,  calling  upon  them 
to  put  in  a  head  of  that  department,  that  we  will  gain  a 
point. 

Mr.  A.  A.  Wright  :  If  these  other  gentlemen  are  in 
a  peculiar  position,  what  kind  of  a  position  am  I  in  ? 
The  Kingston  and  Pembroke  Railway  runs  right 
through  the  town.  Half  the  town  will  be  on  one  side 
and  half  on  the  other.      (Laughter.) 

Mr.  John  Shaw  :  Mr.  Dion  has  a  kind  of  compulsory 
inspection  in  Ottawa,  but  we  have  none  here.  I  know 
where  one  of  our  power  companies  refused  to  give  light 
to  a  building  on  account  of  the  objection  to  the  wiring, 
and  the  consequence  was  that  the  party  turned  around 
to  another  company  and  had  the  thing  done.  The 
whole  question  is,  that  this  inspection  to  be  of  any  use 
must  be  compulsory,  and  we  should  have  a  municipal 
law  making  it  so. 

Mr.  Browne  :  I  indicated  in  my  remarks  the  very 
idea  that  Mr.  Shaw  has  just  spoken  of — the  absence  of 
official  authority.  I  may  say  that  our  company  has 
solicited  the  -secretary  of  the  Quebec  board  to  appoint 
some  one  with  authority  to  compel  the  certifying  of 
every  installation  by  the  inspector,  and  that  he  be  given 
a  specific  set  of  rules  to  be  followed,  out  and  that  from 
date  all  work  should  be  done  in  accordance  with  those 
rules.  We  have  not  been  successful  in  having  that 
inspector  appointed,  and  our  company  is,  in  its  own  way, 
undertaking  to  impose  obligations  as  to  the  wiring,  but 
we  are  frequently  met  by  this  condition,  that  when  we 
undertake  to  refuse  to  give  light  because  the  wiring  has 
not  been  properly  done,  the  prospective  customer  says 
we  have  an  interest  in  it  because  we  want  to  do  the 
wiring  and  leaves  us.  If  we  can  get  a  representative 
committee  of  this  Association  to  meet  the  Quebec  Board 
of  Fire  Underwriters  and  impress  upon  them,  if  possible, 
the  necessity  of  appointing  some  man  and  giving  him  a 
set  of  rules,  we  will  accomplish  a  great  deal.  I  believe 
it  to  be  to  the  best  interests  of  this  Association  and  of 
our  business  generally  to  secure  that.  I  think  in  Tor- 
onto that  Mr.  Smith  has  a  good  system  in  force  and  a 
fixed  set  of  rules.  There  is  another  factor  in  the  case, 
that  is,  the  American  Factory  Mutual  Associations,  who 
have  still  more  rigid  rules  than  the  Canadian  Under- 
writers, and  they  insist  on  having  the  rules  complied 
with.  It  is  not  a  question  of  how  severe  the  rules  are, 
but  the  fact  that  they  viill  be  adhered  to.  As  to  the  in- 
surance, perhaps  your  municipal  law  will  cover  that.  I 
would  have  no  objection  to  a  municipal  officer.  All  I 
care  about  is  some  authority  to  regulate  this  matter. 

It  was  moved  by  Mr.  J.  J.  Wright  as  an  amendment 
to  Mr.  Hill's  motion,  seconded  by  Mr.  Wyse,  of  Brant- 
ford,  "That  a  committee  of  the  Canadian  Electrical  As- 
sociation be  appointed,  consisting  of  Messrs.  P.  G. 
Gossler,  A.  A.  Dion,  F.  H.  Badger,  jr.,  and  Alderman 
Sadler,  to  interview  the  Quebec  Board  of  Fire  Under- 
writers and  the  municipal  authorities  in  regard  to  the 
adoption  of  permanent  rules  governing  electric  installa- 


tions and  a    means    of    enforcing   compliance   with   the 
same." 

(The  above  amendment  is  as  finally  put  to  the  meeting 
and  not  as  originally  proposed). 

Mr.  Hill  :  With  reference  to  the  amendment,  I  would 
say  that  I  would  be  willing  to  withdraw  my  motion  pro- 
vided Mr.  Wright  will  attach  the  name  of  some  one  who 
is  interested  in  this  question.  The  men  who  have  been 
most  hurt  by  the  inspectors  have  not  been  the  electrical 
companies,  but  the  contractors  ;  and  if  the  contractors 
— who  are  an  important  section  ot  this  Association — are 
not  to  be  recognized  as  having  any  say  on  this  subject, 
I  think  it  wrong.  I  would  therefore  suggest  that  Mr. 
Wright  add  to  the  committee  Mr.  W.  B.  Shaw. 

Alderman  Sadler  :  Mr.  Shaw  and  Mr.  Browne  have 
mentioned  the  matter  with  regard  to  a  municipal  law. 
I  would  like  to  say  to  the  convention  that  the  building 
by-laws  of  the  city  of  Montreal  have  been  somewhat 
changed  ;  a  committee,  consisting  of  some  of  the  alder- 
men and  also  of  members  of  some  of  the  different  trades, 
such  as  plumbing,  etc.,  have  met  on  a  great  many  occa- 
sions during  the  past  eighteen  months.  Those  laws  have 
not  been  adopted  yet  by  the  council,  and  it  seems  to  me 
that  in  fixing  a  committee,  it  might  be  well  if  they 
intend  to  establish  certain  rules,  to  have  them  em- 
bodied in  some  form  in  the  municipal  by-laws,  because 
you  might  come  in  conflict  with  our  building  inspector, 
and  I  think  it  necessary  that  any  laws  relating  to  build- 
ings should  also  be  accepted  by  the  building  inspector. 
If  you  deem  it  wise,  I  would  suggest  that  that  com- 
mittee confer  with  some  of  the  city  representatives  ;  in 
fact,  as  far  as  I  am  concerned,  I  will  be  only  too  glad 
to  assist  when  the  building  by-law  comes  up. 

Mr.  J.  J.  Wright  :  With  the  permission  of  my  se- 
conder, I  would  amend  that  motion  so  as  to  include 
conference  with  the  municipal  authorities  and  also 
add  the  name  of  Alderman  Sadler. 

Mr.  Browne  :  I  would  suggest  that  Alderman  Sadler 
remain  on  the  committee.  Although  in  his  capacity  as 
representing  the  city,  he  would  be  able  to  do  for  us 
whatever  may  be  necessary  there,  yet  being  a  member 
of  the  committee,  working  for  them,  he  would  be  able 
to  present  to  the  council  the  views  of  the  Association. 
It  has  been  suggested  by  Mr.  Shaw  and  also  another 
party  that  a  wiring  contractor  be  added  to  the  commit- 
tee, and  for  that  part,  if  Mr.  WVight  will  consent,  I 
would  suggest  the  addition  of  the  name  of  Mr.  W.  B. 
Shaw. 

Mr.  J.  J.  Wright  :  I  decline  to  make  any  alteration 
in  the  amendment. 

Mr.  Hill  :  Speaking  to  the  amendment,  I  would  be 
willing  to  withdraw  the  main  motion  provided  I  felt  the 
amendment  was  going  to  thoroughly  cover  the  point. 
This  is  not  with  me  a  question  of  to-day,  and  I  feel  that 
to  do  full  justice  to  the  subject  you  must  widen  the  scope 
ot  that  committee.  There  are  very  wide  interests  not 
represented  there,  and  I  fail  to  see  why  the  mover  of  the 
motion,  who  has  been  asked  by  the  seconder,  refuses  to 
put  on  that  committee  a  representative  from  the  province 
of  Quebec  who  has  an  interest  in  that  committee. 

On  the  amendment  being  put  to  vote,  27  members 
voted  yea,  and  2  members  nay,  whereupon  the  Presi- 
dent declared  the  amendment  carried. 

Dr.  J.  K.  Johnston  then  presented  his  paper,  entitled 
"  Experiences  of  an  Inspector."     (See  page  145.) 

DISCUSSION. 

Mr.  J.  J.  Wright  :  Taxers  as  a  rule  are  not  very 
popular,  but  in  this  case  I  am  glad  to  say  that  the  rela- 
tions between  the  taxer  and  the  taxed,  as  far  as  I  can 
see,  have  been  of  the  most  amicable  nature.  I  have 
pleasure  in  moving  a  vote  of  thanks  to  Dr.  Johnston 
for  the  good  feeling  expressed  in  his  paper. 

Mr.  Dion  :  In  seconding  the  motion  I  might,  perhaps, 
refer  to  the  last  part  of  Dr.  Johnston's  paper,  suggest- 
ing that  there  maj'' be  some  potent  charm  about  elec- 
tricity.     I  think  this  is  a  phase  of  an  electrician's  char- 
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acter  that  we  sonictiines  overlook,  that  on  account  ot 
his  coming  in  contact  with  so  many  kickers  he  cultivates 
patience  and  becomes  a  very  genial  person. 

As  Mr.  James  Milne  was  unable  to  be  present  at  the 
convention,  Mi.  Weeks  kindly  read  his  paper,  entitled 
"The  Steam  End."     (See  page  152.) 

DISCUSSION. 

Mr.  Hunt  :  1  suppose  it  is  on  account  of  Mr.  Milne's 
bashfulness  that  he  does  not  enlarge  on  the  mechanical 
firemen  he  speaks  about.  I  may  say  we  have  some  of 
these  in  use,  and  they  are  giving  good  results.  I  have 
much  pleasure  in  moving  a  hearty  vote  of  thanks  to 
Mr.  Milne  for  his  paper. 

.Mr.  J.  J.  Wright  :  Mr.  Milne  was  right  in  giving  credit 
to  the  firemen,  as  a  great  advantage  can  be  obtained 
by  the  employment  of  a  superior  class  of  firemen.  1  see 
his  modesty  prevents  his  coming  out  more  strongly  in 
that  regard,  but  the  apparatus  that  Mr.  Milne  is  inter- 
ested in  has  every  advantage  over  the  ordinary  run  of 
such  things.  It  undoubtedly  has  merits  in  a  good 
many  ways,  in  its  saving  of  fuel  and  labor  and  preven- 
tion of  smoke.  I  should  like  to  have  discussed  these 
matters  more  fully,  but  our  time  is  too  limited  to  go 
into  them. 

A  paper  was  then  read  by  Mr.  Bonner,  entitled,  "The 
Ouimby  Screw  Pump."     (See  page  149.) 

DISCUSSION. 

Mr.  Thompson  asked  it  the  Quimby  pump  could  be 
used  for  the  ordinary  purposes  of  a  suction  pump,  and 
Mr.  Bonner,  explaining  that  Mr.  Quimby  was  present, 
asked  permission  to  call  upon  that  gentleman  to  reply 
to  the  enquiry. 

Mr.  Quimby  said  :  I  am  much  obliged  tor  your  per- 
mission to  address  the  meeting,  and  answering  the  ques- 
tion brought  up,  the  pump  described  can  be  used  for 
a  suction  pump  for  10  or  12  days  without  priming,  and 
if  primed  will  hold  anything  up  to  28  or  30  feet.  The 
pump  wilt  answer  all  the  conditions  which  w-ill  be  met 
by  any  ordinary  plunger  pump.  I  recommend  them 
primed  at  20  feet,  which  is  about  as  much  as  you 
should  run  any  pump  without  watching  it. 

Mr.  Reesor  :  I  beg  to  move  a  vote  of  thanks  to  Mr. 
Bonner  for  his  able  paper. 

Seconded  by  Mr.  J.  A.  Kammerer  and  carried. 

The  President  then  declared  the  meeting  adjourned 
until  the  following  day  at  9:00  a.m. 

The  afternoon  w'as  devoted  to  a  visit  to  the  works  of 
the  Lachine  Rapids  Hydraulic  and  Land  Co.,  by  joint 
invitation  of  the  owners  of  the  works  and  the  Canadian 
General  Electric  Company,  by  whom  the  electrical  plant 
w'as  manufactured.  Mr.  W.  McLea  Walbank,  manag- 
ing director  of  the  company,  was  present  to  give 
information  regarding  this  important  enterprise.  After 
an  inspection  had  been  made  of  the  works,  the  visitors 
were  invited  to  partake  of  luncheon,  which  had  been 
provided  by  the  Canadian  General  Electric  Company. 
Before  starting  on  the  return  trip,  a  very  hearty  vote  of 
thanks  was  moved  on  behalf  of  the  visitors  by  Senator 
Thibeaudeau  to  Mr.  Walbank,  the  directors  and  officers 
of  the  company,  and  the  Canadian  General  Electric 
Co.,  for  the  courtesies  so  kindly  extended  to  members 
and  friends  of  the  Association. 

THE  BANQUET. 

The  annual  Association  banquet  was  served  in  the 
Windsor  Hotel  on  the  evening  of  June  29th,  and 
was  attended  by  nearly  150  members  and  guests.  The 
retiring  President,  Mr.  John  Yule,  presided,  and  fulfilled 
the  duties  of  toast-master. 

The  Secretary  read  letters  of  regret  from  a  number 
of  persons  vi'ho  were  unable  to  be  present.  Among 
these  was  one  from  Mr.  F.  C.  Armstrong,  written 
while  en  route  to  England,  the  reading  of  which  was 
followed  by  the  company  rising  to  their  feet,  at  the 
suggestion  of  Mr.  W.  H.  Browme,  and  singing,  "  He's 
a  Jolly  Good  Fellow." 


.MLNL. 

LONG-DlSTANCE  TRANSMISSION. 

Fire  Island  Cocktail — 50,000  \'olls. 

Intkrnal  Kksistanck. 

Cucumbers.  Radishes.  Tomatoes,  Strain  Insulators. 

Olives,  triple  Braided. 

Electric  Juice. 
Green  Turtle,  a  la  Water  Rheostat. 

Cream  of  Aspariigns,  a  la  Ozone. 

SlBMARINE. 

Saguenay  Salmon,  a  la  Hello.  Potatoes,  Rachel. 

SlIlNTS. 

Spring  Lainb,Cotelettes,  Carbon-Trimmed.  Sweet  Breads. 

Asparagus — "Arrester"  Points. 

Joints — "  Soldered  and  Taped." 

Fillets  of  Beef,  Larded. 

Rki.ays  and  Sounders. 

String  Beans.  Boiled  New  Potatoes,  Anchors.         Cauliflower. 

Asparagus.  Sweet  Peas. 

Trolley  Okf. 

Punch  au  Champagne. 

RiaONSTRlCTION. 

Roast  Philadelphia  Capon. 

Plants. 
Lettuce  and  Tonialo  Salad. 
Boosters. 
Cabinet  Pudding,  "  sound-proof." 

Gelee  aux  Oranges,  "  insulating  compound." 
Savarin  aux  .Aananas,  *'  X'acuum  Light," 
Vanilla  Ice  Cream,  "  self  cooler. " 

Sponge  Cakes,  "  Leather  Belting." 

Dessert. 

Fruits,  "  potential  currents."  Xuls  and  "  wrenches." 

Electric  Heater.  Incandescence. 

Cafe  Noir.  Cigars. 

Transfer.  Ring  Off.  Open  Circiit.  "  30." 

The  appended  copy  of  the  menu  will  suffice  to  show 
its  unique  and  excellent  character.  The  toasts  honored 
on  the  occasion  were  :  "The  Queen,"  "  Electrical  Mon- 
treal," "  Our  Association,"  "  Our  Guests,"  "  Electrical 
Research,"  "Allied  Interests,"  "  The  Press  "  and  "The 
Ladies."  His  Worship,  Mayor  Prefontaine,  responding 
to  "  Electrical  Montreal,"  gave  a  number  of  interesting 
and  instructive  particulars  regarding  the  electrical  de- 
velopment of  the  city.  The  Royal  Electric  Co.  began 
in  1884  with  a  dynamo  of  13  arc  light  capacity,  a  dozen 
employees,  a  small  workshop,  and  a  capital  of  less  than 
$50,000.  To-day  it  has  a  manufactory  covering  an 
area  of  about  40,000  square  feet.  The  total  employees 
of  the  company  in  its  manufacturing  business  is  up- 
wards of  500  ;  its  capital  invested  upwards  of  $2,500,- 
000.  In  1886  the  streets  of  Montreal  were  first  illumi- 
nated by  electric  light,  113  lights  being  then  placed. 
To-day  there  are  nearly  1,500  street  lights.  The 
Chambly  Manufacturing  Company's  enterprise,  by 
which  electric  current  will  be  transmitted  to  Montreal 
not  later  than  September  next,  represents  a  develop- 
ment to  the  extent  of  20,000  horse  power,  .\nother 
enterprise  which  was  a  credit  to  Montreal  was  the  Lachine 
Rapids  Hydraulic  and  Land  Company's  development, 
where  a  capital  of  nearly  $2,500,000  is  being  expended  to 
harness  the  St.  Lawrence.  In  August,  1892,  the  street 
railway  began  operations  by  electric  power,  with  two 
dynamos,  of  a  total  capacity  of  about  500  horse  power. 
To-day  it  has  installed  a  capacity  of  about  10,00  horse 
power.  They  have  80  miles  of  track.  In  1894  the 
Montreal  Park  and  Island  Railway  was  begun.  It  is 
now  running  to  Back  River,  Outremont,  St.  Laurent, 
Cartierville,  Weslmount  and  Lachine.  It  has  a  track 
mileage  of  about  60  miles.  The  Bell  Telephone  Com- 
pany has  somewhere  about  8,000  telephones  in  use  in 
the  city,  besides  those  of  the  Merchants'  Company, 
numbering  about  1,200. 

Hon.  Senator  Thibeaudeau,  speaking  for  "  Our 
Guests,"  referred  to  the  transformation  which  electricity 
in  its  varied  applications  had  wrought  throughout  the 
Dominion. 

In  the  absence  of  Prof.    Herdt,    due  to  illness  in  his 
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family,  Mr.  W.  H.  Browne  ably  responded  to  tlie  toast, 
"  Electrical  Research." 

The  "  Allied  Interests "  were  responded  to  by  Aid. 
Sadler  and  Mr.  D.  A.  McDonald,  Montreal  ;  Messrs. 
C.  L.  Weeks  and  J.  A.  Kammerer,  Toronto  ;  Mr.  E. 
E.  Cary,  St.  Catharines. 

Mr.  B.  A.  MacNab,  formerly  a  knifjht  of  the  tele- 
graph key,  responded  for  "  The  Press,"  and  for  "  The 
Ladies,"  Dr.  W.  H.  Drummond  recited  a  poem  des- 
criptive of  the  heroism  of  a  young  Quebec  girl,  Made- 
line Verchere,  in  1692.  Dr.  Drummond  in  like  manner 
favored  the  company  at  an  earlier  stage  in  the  evening. 

In  addition  to  the  pleasure  derived  from  the  presence 
of  an  excellent  orchestra,  the  company  greatly  enjoyed 
the  singing  of  Mr.  Fred.  Hickey,  NIr.  J.  R.  Wilkes  and 
Mr.  Ernest  R.  Jenkling. 


machine  are  led  to  the  high  tension  current  laboratory 
on  the  floor  above.  It  is  there  that  the  special  work  of 
research  on  alternating  current  is  carried  out.  A  speed 
indicator  and  speed  regulator  of  a  novel  form  enabks 
the  experimenters  to  regulate  at   will  the  speed    of    the 


THIRD   DAY. 

The  convention  re-assembled  at  9:30  a.m.,  when  the 
election  of  officers  was  proceeded  with. 

For  the  office  of  president  Mr.  Cary  nominated  Mr. 
W.  H.  Browne,  of  Montreal.  This  was  seconded  by 
Mr.  John  Shaw,  and  meeting  with  universal  approval  of 
the  members,  Mr.  Yule  declared  Mr.  Browne  to  be  the 
unanimous  choice  of  the  Association  for  the  office  of 
president  for  the  ensuing  year. 

Mr.  J.  J.  Wright  nominated  Mr.  H.  P.  Dwight,  of 
Toronto,  for  the  office  of  first  vice-president.  Mr. 
Dwight  was  declared  to  be  unanimously  elected. 

Mr.  J.  A.  Kammerer  nominated  Mr.  A.  A.  Dion,  of 
Ottawa,  for  second  vice-president.  Carried  unani- 
mously. 

The  following  members  were  elected  to  constitute  ihe 
Executive  Committee  :  J.  J.  Wright,  A.  B.  Smith,  Tor- 
onto ;  John  Carroll,  William  Thompson,  W.  McLea 
W'albank,  Montreal  ;  G.  J.  Henderson,  H.  R.  Leyden, 
George  Black,  Hamilton  ;  O.  Higman,  Ottawa  ;  E.  E. 
Cary,  St.  Catharines. 

A  hearty  vote  of  thanks  was  tendered  to  Mr.  Yule  for 
his  services  as  president  of  the  Association  during  the 
past  two  years. 

It  was  moved  by  Mr.  J.  J.  Wright,  seconded  by  Mr.  A. 
A.  Wright,  and  resolved,  that  the  most  hearty  thanks  of 
the  Association  be  tendered  to  the  following  gentlemen 
for  the  very  handsome  manner  in  which  they  have 
looked  after  the  interests  and  comfort  of  the  visiting 
members  and  for  hospitalities  extended  :  Members  of 
the  Reception  Committee  ;  Montreal  Street  Railway  Co. ; 
Canadian  General  Electric  Co.;  Lachine  Rapids,  Hy- 
draulic &  Land  Co. ;  Montreal  Park  and  Island  Railway 
Co.;  Royal  Electric  Co.;  Chambly  Mfg.  Co.;  McGill 
L^niversit)';  Montreal  Belt  Line  Railway  Co. ;  Windsor 
Hotel  Co.;  Great  North  Western  Telegraph  Co.;  Cana- 
dian Pacific  Railway  Telegraph  Co. ;  Bell  Telephone  Co. ; 
R.  E.  T.  Pringle;  Packard  Electric  Co.;  Eugene  Phillips 
Electric  Co. ;  Dominion  Wire  Mfg.  Co.;  Ness,  McLaren 
&  Bate  ;  D.  W.  McLaren  Co. ;  Sadler  &  Haworth  ;  W. 
T.  Bonner  (Babcock  &  Wilcox  Co.);  W.  E.  Gower 
(Street  Railway  Chambers)  ;  members  of  the  local  press. 

VISIT    TO    MCGILL    UXI\-ERSITV. 

Upon  adjournment,  the  members  and  their  friends 
proceeded  to  McGill  University.  Experiments  had  been 
prepared  in  the  electrical  laboratories  in  view  of  the 
visit  of  the  members  of  the  Association,  but,  owing  to 
the  little  time  at  their  disposal,  all  of  the  experiments 
prepared  could  not  be  carried  out. 

In  the  McDonald  Engineering  Building,  the  experi- 
mental rooms,  testing  rooms  and  laboratories  were 
thrown  open  to  the  visitors,  and  the  extensive  collections 
of  standard  instruments,  models,  etc.,  called  forth  loud 
praise  from  the  visitors. 

In  the  dynamo  room,  the  very  fine  equipment  of 
dynamos  and  motors  was  seen  running.  Of  special  in- 
terest to  the  electrical  fraternity  was  the  12  k.w.  Mordey 
alternator,  the  coils  of  which  can  be  moved  round 
through  any  angle  and  two  or  three  currents  of  any 
phase  difference  obtained.     The  mains  leading  from  this 
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motor  driving  this  alternator.  A  little  model  of  a  two- 
phase  motor,  as  shown  in  Fig.  i,  was  set  up.  It  con- 
sists of  a  ring  of  cast  iron,  with  four  inside  polar  projec- 
tions. There  are  four  bobbins  wound 
on  these.  The  windings  A  and  A' 
are  in  series,  and  independent  of 
windings  B  and  B',  also  in  series. 
In  the  centre  is  placed  a  flexible  cast 
iron  rod,  C,  firmly  held  at  one  ex- 
tremity ;  the  other  end  carries  a 
plane  mirror,  b.  A  ray  of  light  is 
thrown  on  this  mirror,  and  is  re- 
flected on  a  pane  of  ground  glass,  d. 
If  an  alternating  current  is  sent 
into  the  coils  B  and  B',  a  pulsating 
field  is  produced,  and  the  rod  C  will 
be  set  vibrating.  A  stream  of  light 
will  be  cast  on  the  glass,  as  shown 
in  diagram  A.  If  a  second  alternat- 
ing current  of  90"  difference  of  phase 
is  sent  into  windings  A  A',  a  pulsat- 
ing field  is  produced  at  right  angles 
to  the  first  one,  and  will  cast  a  ray 
of  light  as  shown  in  diagram  B.  If 
the  two  currents  "re  acting  at  the 
same  time  and  are  of  the  same  value, 
a  rotating  field  is  set  up  ;  this  rotat- 
ing field  is  shown  by  a  circle  clearly 
drawn  out  on  the  plate  C.  If  the 
"difference  in  phase  between  the  two 
currents  is  more  or  less  than  90°,  the 
curve  drawn  out  is  no  longer  a  circle, 
but  will  be  of  elliptical  form.  A 
number  of  interesting  experiments 
can  be  carried  out  with  this  very 
simple  apparatus.  A  little  drum  of 
copper  placed  inside  the  motor  will 
start  to  rotate. 

Another  apparatus  (Fig.  2)  for 
similar  work,  but  of  much  greater 
value  and  more  remarkable  results, 
was  also  set  up.  It  was  devised  by  Prof.  Carus- Wilson, 
and  consists  of  a  small  mirror  pivoted  at  its  centre  and 
attached  to  a  wire,  v,  capable  of  a  vertical  displacement, 
and  also  to  another  wire,  h,  with  a  horizontal  displace- 
ment. These  wires,  in  which  were  passed  alternating 
currents,  are  placed  in  constant  magnetic    fields.     The 
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mirror,  follovvitij;;  the  relative  disphiLenients  o(  the  wires 
V  and  h,  and  through  a  reflected  ray  of  light,  beautifully 
draw  out  the  approximate  line  curves  of  the  alternator. 
In  the  lecture  theatre  of  the  Physics  building  the  visit- 
ors were  shown  each  in  turn  the  power  of  the  X  rays  to 
throw  a  shadow  of  one's  anatomy  on  the  fluorescent 
screen.     They  were  then  given  a  demonstration   of  the 
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breaking  down  of  the  insulation  afforded  by  a  large 
glass  plate  by  a  very  high  potential  alternating  electric 
discharge.  For  this  purpose  a  large  induction  coil  was 
used  as  a  transformer,  the  primary  being  connected  to 
the  street  mains.  The  demonstration  was  closed  by  a 
display  of  a  few  of  the  fine  Geissler  tubes  belonging  to 
the  well-known  collection  of  the  McDonald  Physics 
building.  The  lighting  and  power  plant  of  the  Uni- 
versity was  also  inspected  by  the  visitors. 

At  I  p.m.  a  visit  of  inspection  was  made  to  the  head- 
quarters of  the  Bell  Telephone  Co.  and  the  manufac- 
tory and  lighting  station  of  the  Royal  Electric  Co.  At 
3  p.m.  members  and  invited  guests  were  conveyed  by 
special  train  to  the  electric  transmission  works  of  the 
Chambly  Manufacturing  Co.,  where  luncheon  was 
served. 

The  convention  then  closed. 


SPARKS. 

The  lown  of  Thoroid  purposes  extending^  its  electric  light  plant, 
and  will  issue  debentures  for  $7,000  for  Ihe  purpose. 

The  ratepayers  of  Lislowel,  Ont.,  recently  defeated  a  by-law 
to  provide  funds  for  increasing  the  electric  light  plant. 

It  is  claimed  that  the  necessary  capital  has  been  secured  to 
build  the  proposed  Lanark  and  Perth  electric  railway. 

The  Lakeport  Preserving  Company  have  given  an  order  for  the 
installation  of  a  lighting  plant  for  their  factory  to  the  Canadian 
General  Electric  Co. 

The  Toronto  Railway  Co.,  who  recently  ordered  a  number  of 
Canadian  General  Electric  C.G.E.  1000  motors,  has  given  an 
order  lor  additional  equipments. 

The  town  of  Whitby,  Onl.,  invites  tenders  up  to  July  30th  for 
lighting  the  streets  of  the  town.  Thomas  D.  Jackson  is  chairman 
of  the  Committee  on  Street  Lighting. 

The  Central  Electric  Light  Co.,  of  Portage  la  Prairie,  Man., 
are  said  to  have  under  consideration  the  equipment  of  a  telephone 
exchange,  in  opposition  to  the  present  company. 

The  city  of  London  is  advertising  for  tenders  for  the  supply  of 
an  electric  light  plant  of  350  2,000  c.p.  capacity,  together  with 
steam  plant  for  operating  same.     Tenders  close  .A.ugust  3rd. 

The  Hull  Electric  Co.  recently  elected  the  following  board  of 
directors;  Messrs.  A.  Eraser,  president;  W.  J.  Conroy,  vice- 
president  ;  C.  Magee,  J.  B.  Eraser,  R.  J.  Conroy,  W.  N.  Taylor 
and  David  MacLaren. 

The  Laprairie  Bay  Ice  Co.,  with  a  capital  of  $100,000,  has  been 
organized  in  Montreal,  for  the  purpose  of  supplying  ice  cut  by  a 
patent  electric  ice-cutting  machine,  the  invention  of  G.  D.  Pear- 
son. Power  for  operating  this  machine,  as  well  as  for  an  electric 
hauling  apparatus,  will  be  obtained  from  the  Lachine  Rapids 
Hydraulic  &  Land  Co. 

The  Lachine  Rapids  Hydraulic  and  Land  Company,  of  Mon- 
treal, have  given  an  order  to  the  Canadian  General  Electric  Com- 
pany for  the  installation  of  a  seven  panel  power  house  switch- 
board, which  is  to  be  built  in  accordance  with  specifications  and 
drawings  prepared  by  R.  S.  Kelsch,  superintendent  for  the 
Lachine  Rapids  Co. 

The  Canadian  Pacific  Railway,  which  have  recently  acquired 
the  smelter  at  Trail,  B.C.,  formerly  operated  by  Aug.  Heinze, 
have  concluded  negotiations  with  the  West  Kootenay  Power  & 
Light  Co.  for  the  supply  of  electric  current  to  operate  their 
smelter,  and  have  ordered  from  the  Canadian  General  Electric 
Co.  two  75  k.w.  three  phase  revolving  armature  type  synchronous 
motors,  which  will  be  operated  at  a  potential  of  550  volis.  They 
have  also  ordered  three  50  h.p.  induction  motors  and  three  30  h.p. 
induction  motors,  which  will  also  be  operated  al  a  potential  of 
550  volts. 


Hiilish  cnpitalists  mv  >.\u\  i..  Imve  sccurcil  .1  conlri)IIiiig  interest  in  the 
New  Westminster  A;  Kurianl  Inlet  Telephone  Co.,  of  \ancouver,  H.  C. 

Edwnrii  Slaile,  clectric.il  contractor,  of  lluclicc,  is  installing  an 
electric  pl.int  in  itie  steel  boat  Orleans,  plying  between  (Jucbcc  and  St. 
Tetronille. 

The  Robh  Engineering  Co.,  of  Amherst,  N..S. ,  has  received  an  order 
for  two  engines  of  thirty  horse  power  each,  for  nmning  blowers  in  the 
works  of  tile  Verily  Plough  Company,  Branlfoid,  Ont. 

The  electric  light  plant  of  McCurdy  &  Co.,  Antigonish,  N.S.,  is  being 
extended,  the  company  having  secured  the  contract  to  light  the  streets 
of  the  town.  The  Kubh  Engineering  Co.  art  supplying  the  engine  and 
boiler. 

The  R.  Forbes  Co.,  Limited,  of  Ilespeler,  Onl.,  have  placed  an  order 
with  the  Canadian  General  Electric  Co.  for  two  50olighl  generators. 
These  generators  will  be  of  the  Canadian  General  Electric  Co.'s  latest 
four-pole  type. 

The  City  Council  of  .St.  Thomas,  Ont.,  have  appointed  a  committee, 
consisting  of  Aldermen  Chant,  Wallace,  McCully,  Sanders  and  Robert- 
son, to  report  as  to  the  advisability  of  establishing  a  municipal  electric 
plant  for  street  lighting  and  commercial  purposes. 

The  Wes'  Kootenay  Power  &  Light  Co.,  who  have  just  closed  a  con- 
tract with  the  C.  1'.  K.  authorities  for  the  .supply  of  electric  current  to 
operate  their  Trial  smelter,  have  placed  an  order  with  the  Canadian 
General  Electric  Company  for  the  supply  of  three  135  k.w.  tr,ansformers 
of  the  well  know  n  air  blast  sub-station  type. 

The  Dominion  Telegraph  Co. ,flt  its  annual  meeting  held  last  week, 
re-elected  directors  as  follows:  Thomas  Swinyard,  president;  Hon. 
Sir  Frank  Smith,  vice-president  ;  General  Thos.  T.  Eckert,  Chas.  A. 
Tinker,  A.  G.  Ramsay,  Henry  Pellatt,  Hector  Mackenzie,  Thos.  F. 
Clark,  Thos.  R.  Wood,  and  F.  Roper,  secretary  and  treasurer. 

The  town  of  Barrie,  Ont.,  recently  invited  tenders  for  an  electric  light 
plant,  to  be  operated  under  municipal  control.  It  is  understood  that  a 
number  offenders  were  received,  and  that  the  Electric  Light  Committee 
have  recommended  that  a  by-law  be  submitted  to  the  Council  to  raise 
the  sum  of  $35,000  to  purchase  and  install  a  plant  for  arc,  incandescent 
and  power  services. 

The  attention  of  the  electrical  fraternity  and  others  interested  is 
directed  to  the  advertisement  of  the  Crbftan  Storage  Battery  Company 
on  another  p.age,  and  also  to  the  description  of  the  battery  which  ap- 
pears in  this  issue.  The  Croftan  battery  undoubtedly  has  many  points  of 
merit,  and  the  company  have  good  prospects  of  building  up  quite  an  ex- 
tensive business  in  Canada. 

The  Napanee  Electric  Light  &  Water  Co.,  which  has  been  supplying 
lights  for  the  streets  of  Napanee  during  the  past  ten  years,  has  decided 
to  go  into  the  incandescent  electric  lighting  business,  and  for  this 
purpose  has  placed  an  order  with  the  Royal  Electric  Co.  for  a  35  k.w. 
two  phase  generator  and  500  light  capacity  in  transformers.  The  com- 
pany has  already  secured  in  the  neighborhood  of  400  lights,  and  expect 
to  have  the  generator  fully  loaded  within  the  next  two  or  three  months. 
They  are  arranging  the  plant  so  that  an  enlargement  can  easily  be  made. 

The  Lang  Tanning  Co.,  of  Berlin,  Ont.,  have  recently  given  an  order 
to  the  Canadian  General  Electric  Co.  for  a  ICO  k.  w.  multipolar  direct 
current  dynamo,  which  will  be  operated  at  a  potential  of  250  volts. 
This  generator  will  supply  current  for  the  operation  of  two  ol  the  Cana- 
dian General  Electric  Co.'s  latest  type  of  multipolar  direct  current 
motors,  each  having  a  capacity  of  50  h.p.,  and  one  10  h.p.  motor.  The 
order  given  to  the  Canadian  General  Electric  Company  also  in- 
cludes the  installation  of  a  marble  panel  switchboard  containing  the 
necessary  instruments  for  the  operation  of  the  plant,  and  the  wiring  up 
of  their  factory. 

The  second  annual  meeting  of  the  Canadian  Telephone  Co.  was  held 
at  Sawyerville,  Que. ,  on  June  27th,  when  the  following  were  elected 
directors  for  the  current  year  :  J.  Laroche,  Sawyerville  ;  A.  Adam, 
Paquetteville  ;  Jos.  Lemieux,  St.  Malo  ;  P.  A.  Barbeau,  Cookshire  ; 
Jas.  Hunt,  M.L.A.,  Bury  ;  1".  F.  Willard,  Angus  ;  E.  Roberge,  Notre 
Dame  des  Bois  ;  N.  P.  Tanguay,  Weedon  ;  and  M.  Matheson,  Lake 
Megantic.  Mr.  H.  Laroche  was  re-elected  president,  Mr.  Joseph 
Lemieux  general -manager,  and  Mr.  J.  Fournier  secretary-treasurer.  A 
dividend  of  5  per  cent,  for  the  past  year  was  declared.  The  report 
stated  that  the  company  had  built  during  the  past  year  60  miles  of  pohs, 
with  1 14  miles  of  wire,  and  actually  owned  220  miles  of  poles  and  347 
miles  of  wire.     The  company  have  12  exchanges,  with  322   subscribers. 

Last  week  the  town  of  Perth,  Ont.,  was  visited  by  the  largest  fire  it 
has  experienced  since  its  existence.  The  new  waterworks  system  was 
put  to  a  practical  test  and  worked  admirably.  The  water  pressure  re- 
mained perfectly  steady  and  even.  This  is,  we  believe,  the  first  instance 
in  Canada  where  the  waterworks  pumps  were  electrically  driven,  and 
from  the  satisfaction  given  at  Perth  by  the  use  of  electrical  apparatus, 
other  cities  with  the  waterworks  opeiated  from  a  steam  plant,  and 
where  electrical  power  is  available,  will  no  doubt  sooner  or  later  adopt 
the  use  of  electricity.  The  installation  of  the  pumps,  generators  and 
motors  was  conducted  by  the  Royal  Electric  Co.,  and  the  motor  used 
for  pumping  purposes  is  one  of  their  75  k.w.  "S.K.C."'  two  phase 
machines  operating  as  a  synchronous  motor  from  a  iSo  k.w.  "  S.K.C." 
generator  situated  at  a  water  power  six  miles  distant. 

The  corporation  of  the  city  of  Joliette,  Que.,  is  remodelling  their 
entire  system  of  electric  lighting.  This  corporation  has  a  water  power 
in  the  city  which  has  been  utilized  for  supplying  arc  and  incandescent 
lighting  throughout  the  city.  The  contract  for  the  work  has  been 
awarded  to  the  Royal  Electric  Co. ,  who  will  supply  a  180  k.w.  ".S.  K  C." 
two  phase  generator  and  the  necessary  arc  apparatus  to  replace  all  the  old 
machinery.  The  matter  of  making  the  change  has  been  hanging  fire  for  a 
long  time,  and  after  consultation  with  the  best  engineering  skill  ob- 
tainable the  council  came  to  the  conclusion  that  it  would  be  better  to 
change  over  the  whole  plant  than  to  repair  the  old  apparatus,  or  make 
additions  of  less  efficient  or  up-to-date  apparatus.  The  changing  of  this 
plant  should  be  gratifying  to  the  electrical  trade,  as  it  shows  the  trend 
of  investors,  and  the  corporation  of  Joliette  is  also  to  be  congratulated 
on  the  up-to-date  stand  which  they  have  taken  in  the  matter. 
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ELECTRIC  UTILIZATION  OF  WATER 
POWERS. 

By  L.   D.  W.   Maoie. 

The  utilization  of  power  going^  to  waste  in  fast  run- 
ning streams  has  commanded  for  many  centuries  the  at- 
tention of  mankind.  Regarded,  on  the  whole,  as 
•"wasted  energy"  and  as  power  that  could  be  obtained 
"  for  nothing,  "  the  question  of  how  to  make  it  useful 
perplexed  our  forefathers,  and  is  still  giving  us  some 
study  to-day.  .Although  it  would  appear  that,  during 
the  reign  of  .\ugustus,  about  40  .A.D.,  the  first  water 
wheels  were  made  and  used  by  the  Romans,  the  scien- 
tific development  of  the  water  wheel  appears  to  have 
been  left  until  the  present  era,  for  until  within  the  last 
few  years,  comparatively,  the  only  devices  used  to  con- 
vert the  kinetic  energy  of  streams  into  effective  me- 
chanical energy  were  the  various  forms  of  undershot 
and  overshot  wheels. 

Crude  as  were  these  instruments,  they  have  played  a 
most  important  part  in  the  world's  history,  for  they  have 
done  much  to  develop  countries  with  natural  resources. 

Manufacturers  who  sought  cheap  power  adopted  the 
"wheels"  available  and  located  their  plants  along 
favorable  streams,  where  these  crude  transformers  of 
energy  were  made  to  grind  corn,  saw  wood,  make 
cloth,  etc. 

The  inventors  of  the  present  century  awakened  to  the 
necessity  of  improvement  and  have  provided  the  present 
types  of  wheels.  To  their  higher  perfection  and  adapta- 
bility is  due  the  fact  that  almost  everj-  power  producing 
stream  in  settled  districts  of  the  civilized  world  is 
utilized. 

The  harnessing  of  water  powers  is  not  an  easy  task, 
but  requires  a  great  deal  of  thought,  scheming,  trying 
and  fitting  by  the  engineer.  The  records  of  the  stream 
have  to  be  looked  up  and  studied  into,  with  reference  to 
high  and  low  water,  during  a  period  covering  many 
years,  and  due  provision  made  for  getting  rid  of  the 
maximum  flood  of  every  season. 

The  possible  storage  capacity  must  be  looked  after, 
lor  oftentimes  by  a  little  forethought  and  a  compara- 
tively slight  additional  expenditure,  a  stream  that  natur- 
ally gets  very  dry  at  certain  seasons  can  be  made,  by 
properly  arranged  storage,  to  give  a  practically  constant 
output  the  year  round. 

Again,  by  carefully  arranging  the  surrounding  condi- 
tions, a  stream  may  be  made  to  give  for  a  comparatively 
short  period,  when  power  may  especially  demand, 
double  or  triple  its  normal  output  capacity. 

Probably  one  of  the  most  important  things  to  study, 
especially  in  localities  subject  to  severe  winters,  is  the 
question  of  frazile  or  anchor  ice.  This  is  a  condition 
which  has  caused  hundreds  of  thousands  of  dollars  to 
be  spent,  either  from  the  lack  of  knowledge  or  want  of 
forethought  ;  in  some  cases  the  conditions  have  been 
such  as  to  make  it  almost  impossible  to  successfully 
cope  with  them,  without  expending  such  sums  of  money 
as  to  practically  ruin  the  enterprise.  To  overcome  it 
successfully,  the  only  way  seems  to  be  to  provide  a 
large  pond  of  still  water,  extending  to  as  great  a  dis- 
tance   as    possible,    even    several    miles,    if  attainable. 

Many  other  details  must  also  be  studied  before  deter- 
mining the  best  location  of  the  water  motor  power  house, 
so  as  to  obtain  the  greatest  available  head  with  the  least 
expenditure.  In  the  study  of  the  question  the  natural 
conditions  of  the  soil,  water  and  climate,  all  have  an 
important  bearing,  on  not  only  the  engineering  success, 
but  also  on  the  financial  success  of  the  enterprise. 

As  water  falls  cannot  themselves  be  moved  from  one 
place  to  another,  manufacturers  have  had  to  locate  the 
sites  of  their  plants  at  the  falls.  In  many  cases  it  is 
necessary,  and  in  nearly  every  instance  very  desirable, 
that  the  power  be  transmitted  to  a  certain  distance. 
When  the  distance  has  been  comparatively  short  it  has 
been  accomplished  by  belting,  gears  and  line  shafts, 
but  when  the  distance  extends  beyond  a  few  hundred 
feet,  this  system  becomes  so  inefficient,  expensive  or 
impracticable  that  some  other  way  has  to  be  found. 

Rope  transmission  has  been  used  quite  successfully, 
even  to  a  distance  of  a  mile,  and  in  a  few  instances  over 
that  distance,  but  as  the  best  practical    efficiency  is  not 


over  60%,  and  the  first  cost,  as  well  as  maintenance, 
is  usually  very  high,  this  system  has  not  yet  been  so 
successful  as  to  command  its  adoption  very  extensively. 

Compressed  air  has  also  been  used  for  the  transmission 
of  energy  with  some  success,  more  particularly  in  Paris, 
where  there  is  a  large  plant  still  in  existence  ;  but  here 
again  the  engineering  cost  has  been  great,  efficiencies 
low,  and  maintenance  high,  and  consequently,  like  the 
rope  transmission  system,  has  not  met  with  general  use 
and  practice. 

The  electric  dynamo  and  motor  have  given  an  entire- 
ly different  aspect  to  the  transmission  of  energy.  Al- 
though invented  in  the  early  part  of  this  century,  it  is, 
however,  only  within  the  last  few  years  that  the  electric 
dynamo  and  motor  have  been  developed  practically  and 
commercially. 

The  success  and  high  efficiency  attained  by  electric 
transmission  of  energy  is  such  that  the  "water  fall"  is 
gaining  prominence  as  a  source  of  energy. 

The  pioneer  work  in  electrical  transmission  was  done 
with  direct  current  system,  and  too  much  credit  cannot 
he  given  for  achievements  attained.  However,  although 
in  a  few  instances  the  distance  transmitted  by  the  direct 
current  system  has  been  up  to  twelve  miles,  yet,  on  the 
whole,  tor  commercial  reasons  it  has  not  been  desirable 
to  transmit  power  by  direct  current  to  a  distance  of 
over  two  miles,  and  even  the  advisability  of  this  is 
looked  upon  to-day  doubtfully.  The  reason  for  this  is 
not  because  of  the  inability  to  transmit  the  power  effect- 
ively, but  because  of  the  inadaptability  of  direct  current 
apparatus  for  use  at  high  voltages.  The  construction 
of  direct  current  machines  is  such,  having,  as  they  do, 
so  many  auxiliary  parts,  that  at  high  voltages  they  are 
very  liable  to  break  down,  especially  at  the  commutator 
and  armature  cores,  except  with  very  costly  construc- 
tion, and  even  then  they  are  not  at  all  sure  ;  at  high 
voltages  the  brushes  are  liable  to  spark  and  cause 
trouble  at  the  commutator  ;  and  as  the  high  tension 
parts  require  continual  attention  and  adjustment  while 
the  machines  are  in  motion,  they  are  dangerous  to  the 
attendants. 

Probably,  however,  one  of  the  most  important  reasons 
for  the  indaptability  of  direct  current  machines  for  long 
distance  transmission  at  high  voltages,  is  the  inability 
to  reduce  the  voltage  to  that  at  which  it  would  be  safe 
to  operate  at  the  place  of  consumption  without  the  use 
of  expensive  and  cumbersome  as  well  as  inefficient 
banks  of  motors.  Such  motors  of  high  voltages,  having 
parts  under  high  tension,  which  require  attention  and 
adjustment  while  in  motion,  could  not  or  rather  should 
not  be  used  except  under  the  care  of  expensive  special 
experts  in  every  separate  mill  or  factory  where  such 
motors  were  installed.  To  place  them  in  the  care  of  un- 
educated men  would  be  unwise,  and,  in  fact,  foolhardy. 

The  highest  voltage  that  D.C.  apparatus  can  be 
wound  for,  commercially  and  safely,  seems  to  be,  as 
universally  adopted,  from  500  to  600  volts.  The  reason 
that  power  at  this  voltage  cannot  be  transmitted  great 
distances  is  purely  a  commercial  one.  There  is  no  elec- 
trical reason  why  power  by  the  means  of  direct  current 
might  not  be  transmitted  to  an  indefinite  distance,  en- 
tirely effectively  and  successfully. 

The  amount  of  copper  required  for  the  transmission  of 
power  is  directly  proportionate  to  the  amount  of  power  to 
be  transmitted,  and  also  directly  proportionate  to  the 
square  of  the  distance  for  a  given  efficiency.  This  may 
be  stated  commercially  by  the  amount  of  copper  required 
for  transmitting,  say,  100  h.p.  for  both  one  and  ten 
miles,  the  loss  in  transmission  to  be  8%  and  the  voltage 
to  be  500  volts. 

For  each  leg  of  a  one  mile  circuit  there  would  be 
required  two  No.  0000  wires,  or  four  No.  0000  wires, 
each  one  mile  long,  weighing  15,312  pounds,  which  at 
15  cents  per  pound  would  cost  $2,300.  For  each  leg 
of  the  ten  mile  line  there  would  be  required  twenty  No. 
0000  wires  or  forty  No.  0000  wires,  each  ten  miles  long, 
weighing  1,531,200  pounds,  which  at  15  cents  per  pound 
would  cost  $230,000  ;  or  the  power  would  cost,  at  10% 
interest  and  depreciation  on  copper  alone,  $2.30  per  h. 
p.  annum  in  the  first  instance,  and  $230  per  h.p.  annum 
in  the  second  case. 
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If,  however,  the  voltage  be  raised  to  5,000  volts,  and 
be  used  for  transmittinp  100  h.p.  for  ten  miles,  the  con- 
dition would  be  entirely  different,  for  instead  of  forty 
No.  0000  wires,  each  ten  miles  long,  there  would  be  re- 
quired for  each  leg  but  one  No.  4  or  two  No.  4  wires 
each  ten  miles  long,  weighing  15,300  pounds,  which  at 
15  cents  per  pound  would  cost  $2,300,  or  the  same  as 
transmitting  the  same  amount  of  energy  only  one  mile 
at  500  volts. 

From  the  above  it  will  be  seen  that  the  transmission 
of  power  at  500  volts  is  not  entirely  prohibitive  tor  short 
distances,  but  as  the  distance  increases  it  becomes  one 
of  vital  importance,  for  the  cost  of  copper  is  not  the 
only  item  of  expense  then  to  be  considered  ;  the  pole 
line  itself  becomes  a  very  grave  matter,  especially  when 
we  have  to  consider  the  weight  of  forty  No.  0000  wires, 
as  in  the  example  for  only  100  h.p.,  and  the  cost  be- 
comes one  that  investors  cannot  afford,  for  the  reason 
that  power  can  be  obtained  cheaper  from  other  sources, 
so  that  commercial  transmission  of  power  long  distances 
by  direct  current  at  practical  voltages  is  not  practicable. 

.Although,  as  stated  before,  considerably  higher  voltage 
than  500  volts  has  been  used  with  some  success,  as  at 
Brescia,  the  number  of  such  plants  are  very  few. 

It  is  a  noteworthy  fact  that  on  this  continent,  where  the 
transmission  of  energy  is  further  advanced  than  any- 
where else,  there  is  not  a  single  plant  of  any  promin- 
ence that  is  transmitting  energy  by  high  tension  direct 
current  system. 

It  may  be  interesting  to  know  that  three  or  four  years 
ago,  when  the  Chambly  plant  was  first  discussed,  a 
I-airopean  firm  planned  out  and  tendered  tor  the  con- 
struction of  that  plant  for  transmitting  the  energy  by 
means  of  this  high  tension  direct  current  system,  but, 
for  reasons  as  above  discussed,  that  system  w-as  not 
adopted. 

How  to  meet  the  problem  of  long  distance  transmis- 
sion, commercially  and  efficiently,  has  been  left  almost 
entirely  to  the  alternating  current  system. 

.Alternating  currents  were  knownabout  the  same  time  as 
direct  currents,  or  about  1831,  and  were  explained  to  the 
world  by  the  great  Faraday,  who  at  that  time  discovered 
theelementaryprinciples.  From  that  timeon, experiments 
were  made  by  different  inventors  on  induction  coils,  but 
no  material  progress  was  attained  until  May  22nd,  1877, 
when  Jablochkoff  obtained  British  patents  for  "a  new- 
process  of  producing  and  dividing  the  electric  light  and 
apparatus  therefor." 

There  were  also  other  inventors  at  about  this  time 
who  produced  "  improved  induction  coils  on  secondary 
generators,"  as  some  of  them  were  called,  but  all 
seemed  to  have  the  idea  that  they  could  be  operated 
with  their  primary  coils  connected  in  series,  and  that 
their  secondaries  could  be  independently  controlled. 

In  1878  a  J.  B.  Fuller,  of  New  York,  suggested  a 
system  of  using  induction  coils  or  transformers  in 
parallel,  but  no  practical  results  seemed  to  have  been 
obtained  in  this  direction  until  1882,  when  Messrs. 
Goulard  and  Gihbs  exhibited  two  induction  coils  at  the 
Electrical  Exhibition  held  in  Westminster  .Aquarium  in 
London,  which  ran  in  operation  from  the  Siemens  alter- 
nator. 

In  the  autumn  of  1884,  Messrs.  Goulard  and  Gibbs 
gave  another  exhibition  at  Turin.  In  this  case,  the 
primary  circuit  was  nearly  50  miles  in  length.  A  series 
of  transformers  were  placed  on  this  line,  one  being  in 
the  Exhibition  Building,  one  at  the  Turin  Railway 
Station  at  Verine  Riesla  ;  another  at  Lanzo,  a  small 
village  in  the  Alps  of  Savoy  ;  incandescent  and  arc 
lamps  were  supplied  at  the  various  places. 

The  first  parallel  system  that  was  started  on  this  contin- 
ent was  by  \Vm.  Stanley,  Jr.,  in  1884,  in  the  small  town  of 
Great  Barrington,  Mass.,  where  light  was  supplied 
throughout  the  town  by  means  of  a  parallel  alternating 
current  transformer  system.  From  about  this  time  com- 
menced the  era  of  alternating  currents,  although  as  far 
back  as  1849  alternatingcurrent  generators  were  devised. 

Commencing  with  1885  the  alternatingcurrent  system 
made  great  strides. 

To  employ  waterfalls  as  sources  of  cheap  power,  high 
potentials  became  necessary.  For  these  conditions  the  A. 
C.  was  especially  effective  ;  the  ability  to  step  up  from  low 


potentials  to  high,  and  thus  transmit  power  to  a  given 
distance,  then  to  step  down  to  safe  and  convenient 
voltages,  entirely  effectively,  conveniently  and  without 
the  use  of  cumbrous  and  e.vpensive  apparatus,  rendered 
the  transportation  of  the  energy  of  water  powers  feasible 
and  commercial. 

Probably  one  of  the  first  high  voltage  trans- 
mission experiments  on  this  continent  was  in 
December  1S91,  and  in  January  and  February, 
i8y2,  at  Pittsfield,  Mass.,  at  which  test  the  writer  had 
the  pleasure  of  participating.  The  potential  used  was 
approximately  15,000  volts.  .A  transmission  line  about  a 
mile  in  length  was  built  in  an  open  lot  a  little  ways  out 
of  town,  where  a  small  experimental  station  was  built. 
The  current  was  received  from  the  local  Electric  Light 
Co.  at  1000  volts,  raised  to  about  16,000,  sent  out  on 
the  line,  and  thence  returned,  again  lowered,  first  to 
1000  volts,  and  then  again  to  100  volts,  at  which 
voltage  energy  was  consumed  in  water  rheostats.  On 
the  line  experiments  were  made  with  porcelain  insulat- 
ors, as  well  as  the  oil  type  of  insulators. 

.At  this  time,  of  course,  comparatively  little  was  known 
about  electric  current  at  this  potential,  so  that  everything 
had  to  be  handled  with  gloves,  as  it  were.  The 
experiment  proved  to  be  not  only  useful  and  satisfactory, 
but  highly  successful,  and  gave  considerable  encourage- 
ment. 

Although  experiments  were  commenced,  and  dis- 
coveries made  pointing  to  the  advancement  of  .A.  C. 
motors  in  1879,  still  practical  results  of  any  real  value 
were  not  obtained  until  in  the  year  1890  to  1891,  when 
the  poly-phase  systems  w-ere  introduced.  From  that  time 
it  can  be  truly  said  that  water  powers  could  be  utilized 
for  the  general  distribution  of  power  at  distant  localities. 

One  of  the  first  and  most  notable  exhibitions 
of  this  kind  was  made  at  the  celebrated  Frankfort 
Exposition  in  1891,  which  proved  not  only  interesting 
to  the  town  of  Frankfort,  but  to  the  world  at  large,  for 
it  taught  lessons  and  set  aside  errors  that  would  have 
taken  years  of  toil  and  hard  labor  to  have  done  other- 
wise. 

Poly-phase  generators  having  a  total  capacity  of  300 
h.p.  were  installed  at  Lauffen  and  operated  by  water 
power.  From  these,  the  current  was  transmitted  a 
distance  of  iio  miles  to  Frankfort  ;  several  voltages 
were  tried  on  the  transmission  line  during  the  ex- 
periment, the  highest  of  which  was  31,000  volts  ;  in  the 
exhibition  grounds  were  arc  and  incandescent  lamps 
and  small  alternating  current  motors,  all  provided  with 
current  from  the  hitherto  "wasted  energy"  of  the 
streams  of  Lauffen,  and  with  a  loss  of  efficiency  in  the 
line  of  not  more  than  25%,  which,  at  that  time,  was 
certainly  a  most  noteworthv  accomplishment. 

During  the  next  two  or  three  years  manufacturers  spent 
a  great  deal  of  time  and  energy  in  perfecting  their 
systems.  The  induction  motor  has  been  perfected  to 
that  of  an  ideal,  and  the  usefulness  and  necessity  of 
synchronous  motors  have  been  extahlished. 

For  a  few  years  following  1 8g I,  an  occasional  poly- 
phase plant  was  put  up  in  different  parts  of  the  world. 
They  were  subjected  to  all  sorts  and  kinds  of  trials, 
depending  upon  the  character  of  the  work  to  be  per- 
formed at  each  individual  installation,  and  although 
there  was  often  much  cold  water  thrown  upon  them  at 
the  start,  and  obstacles  placed  in  their  way,  still  they 
always  came  out  ahead  and  proved  a  success,  not  only 
from  the  engineering  point  of  view,  but  to  the  financial 
backers. 

.  When  we  stop  to  consider  that  it  has  bef>n  only 
w'ithin  the  past  six  or  seven  years  that  a  complete  system 
has  been  devised  for  the  utilization  of  distant  water 
powers,  and  that  all  of  the  important  transmission 
plants  have  been  put  in  during  that  time,  it  is  no  wonder 
that  there  are  yet  some  sceptics.  But  perhaps  worse 
for  healthful  commercial  developments  are  those  who 
make  a  wild  rush  for  some  transmission  scheme,  without 
first  considering  all  of  its  surrounding  conditions, 
thinking  that  because  someone  else  has  made  a  certain 
project  successful,  their  project  must  be  also.  It  falls 
upon  the  engineer  to  bring  the  sceptic  to  lines  of  true 
reasoning  and  to  teach  him  facts  in  their  true  light,  so 
that  he  will  see  and  believe,  that  with  such  resources  at 
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his  command,  gfreat  things  are  possible  ;  the  engineer 
must  also  hold  the  enthusiast  in  check  and  prevent 
waste  of    money    in   impracticable    undertakings. 

The  primary  or  fundamental  question  is  to  ascertain  the 
point  at  which  transmission  of  water  powers  will  be  a 
source  ot  profit  to    the    investor. 

Many  people  think  that  because  water  strictly  follows 
certain  given  laws  ot  nature,  and  in  doing  so  continually 
and  constantly  exerts  energy,  therefore  the  energy 
obtained    thereby    costs    nothing. 

People  with  such  ideas  are  fortunately  gradually  grow- 
>  ing  less  as  time  progresses,  although  the  engineer  often 
encounters  men  who  have  a  few  hundred  h.p.,  or  often 
times  when  the  true  facts  present  themselves,  only  25  or 
50  h.p.,  that  they  wish  to  transmit  5  or  even  10  miles,  in 
hopesof  makingvastsumsof  money  bytheuseofthistrans- 
mitted  power  in  some  small  town  tor  lighting  and  power. 

The  cost  of  electrically  transmitted  power  is  repre- 
sented by  the  interest  on  the  capital  invested  ;  the  de- 
preciation ;  the  maintenace  ;  the  operating  expenses 
and  numerous  other  small  contingencies,  and  besides,  in 
some  cases,  the  amount  of  money  that  has  to  be  ex- 
pended for  water  and  land  privileges.  The  sum  of 
these  accounts  per  year,  divided  by  the  amount  of  h.p. 
actually  sold,  will  be  the  actual  cost  per  h.p.  for  the 
case  in  question. 

Probably  the  greatest  competitor  to  electric  power  is 
steam  power.  In  a  few  instances,  power  derived  from 
gas  or  petroleum  engines  may  also  compete.  The  cost 
ot  producing  steam  power  in  any  given  locality  is  a  fair 
criterion  by  which  to  determine  how  much  electric 
power  should  cost.  The  cost  of  power  produced  from 
other  sources  can  usually  be  disregarded. 

The  cost  at  which  steam  power  can  be  produced  in  a 
given  locality  being  ascertained,  it  can  be  determined 
what  cost  per  h.p.  may  be  expended  on  the  construction 
ot  an  electrical  transmission  plant  to  make  it  profit- 
able to  the  investor,  provided  again  a  sufficient  market 
can   be  obtained  for  power. 

Whenelectrically  transmitted  powerdoesnot  cost  more 
than  $100  to  $140  per  h.p.  installed,  the  investment  is 
apt  to  be  a  profitable  one,  providing,  of  course,  it  is 
properly  managed. 

But  what  should  it  cost  to  harness  and  utilize  water 
powers?  This  is  a  question  that  has  to  be  figured  out 
for  each  individual  case,  for  there  are  hardly  two  plants 
where  exactly  the  same  conditions  exist. 

The  first  item  of  expense  is  amount  required  for 
water  privileges.  In  some  cases  this  is  rather  an  unim- 
portant consideration,  while  in  others  it  is  the  chief 
expenditure,  for  it  may  involve  the  buying  ot  thousands 
ot  acres  of  land  surrounding  the  stream,  because  the 
necessary  dams  may  cause  to  be  submerged  a  great 
deal  of  valuable  land,  or  large  tracts  have  to  be  bought 
for  building  storage  reservoirs,  or  the  right  of  way  for 
pipe  lines,    etc.,    have    to  be    secured. 

When  land  is  cheap,  these  considerations  are  often 
not  objectionable,  but  where  good  farming  land,  or  land 
valuable  for  other  reasons,  has  to  be  thrown  to  waste, 
the    question    is  often  a  perplexing  one. 

The  cost  of  the  dam,  power  house  and  hydraulic  ma- 
chinery is,  as  a  rule,  dependent  almost  entirely  on  the 
characteristics  of  the  stream  being  utilized.  Entering 
into  the  question  is  the  amount  of  water  in  the  stream, 
both  under  normal  as  well  as  abnormal  conditions  at 
various  seasons  of  the  year  ;  also  the  head  or  fall  and 
whether  it  is  dependent  on  natural  conditions  or  requires 
the    building  of  large  dams. 

Generally  speaking,  other  things  remaining  equal, 
generating  plants,  comprising  the  power  house,  hy- 
draulic and  electric  machinery,  as  a  whole  cost  less  as  the 
head  increases,  until  certain  limits  have  been  reached. 

When  the  head  is  low,  as  ranging  from  4  to  10 
feet,  it  requires  a  comparatively  large  wheel  for  a 
relatively  small  amount  of  power,  and  then  slow  speeds 
can  only  be  attained.  Where  large  units  are  desirable, 
a  number  of  these  wheels  must  be  coupled  together  in 
order  to  get  the  required  power.  The  speed  attainable 
can  be  raised  or  lowered  to  a  certain  extent,  depending 
on  the  size  ot  the  wheel.  If  higher  speeds  at  low 
heads  be  desired  for  large  units,  many  wheels  must  be 
operated  together,    requirir.       not  only  a  great   deal   of 


room,  and  consequently  larger  power  house,  but  consid- 
erable line  shafting,  gears,  couplings,  etc.,  which  not 
only  increase  the  initial  cost,  but  increase  expenditure  of 
operation  and  maintenance  of  the  plant,  as  well  as  in- 
troducing another  source  of  inefficiency. 

With  higher  heads  a  larger  amount  of  power  can  be 
obtained  from  fewer  and  smaller  wheels  with  higher 
speeds,  and,  therefore,  cheaper  generating  apparatus. 

The  cost  of  generating  apparatus  for  a  given  capacity, 
other  things  remaining  equal,  is  almost  directly  propor- 
tional to  the  speed  at  which  it  runs,  and  for  this  reason 
it  is  always  desirable  to  refrain  from  too  low  speeds 
wherever  possible. 

There  are  many  people  who  are  imbued  with  the  idea 
that  it  is  impossible  to  build  a  modern  station  without 
direct  connecting  all  ot  their  apparatus,  and  that  belting 
at  no  time  should  be  used. 

Although  direct  connection  is  desirable,  still  it  must 
not  be  carried  to  extremes. 

A  good  engineer  will  hardly  warrant  the  expenditure 
of,  say,  $15,000  for  a  300  k.w.  generator  to  run  at  a 
speed  ot  say  75  to  100  r.p.m.,  when  a  machine  just  as 
good  in  every  respect,  and  sometimes  better  (because  it 
is  a  standard  size),  can  be  bought  in  belted  units  for 
$5,000.  Yet  this  is  sometimes  done,  burdening  the 
plant  with  many  thousands  of  dollars  on  which  it  has  to 
pay  money,  for  no  other  reason  than  that  "so-and-so's 
plant  is  direct  connected  and  I  want  a  plant  just  as  nice 
and  good  as  his,  and  belts  are  always  an  awful  nuisance. " 

As  stated  before,  direct  connected  units  are  always 
desirable  where  conditions  will  warrant  them,  still  it 
must  be  borne  in  mind  that  belts  have  been  in  success- 
ful operation  now  for  a  good  many  years,  and  there  are 
many  instances  where  the  maintenance  of  them  has  not 
cost  1%  per  annum,  and  although  their  use  involves  a 
loss  of  efficiency  of  somewhere  between  2  and  3  per 
cent,  at  times  of  full  load,  still  this  loss  in  a  water 
power  plant  is  not  a  critical  amount,  and  in  fact  is 
almost  always  inappreciable. 

The  next  item  of  considerable  expense  is  the  trans- 
mission line — always  rather  an  uncertain  item,  on 
account  of  its  variations  in  cost  for  different  distances 
and  the  conditions  of  local  distribution. 

The  poles,  with  their  appurtenances,  exclusive  ot 
wire,  will  cost  between  $350  to  $500  per  mile,  varying 
according  to  circumstances. 

Rights  of  way  for  the  placing  of  poles  may  often  be 
expensive. 

The  transmission  wire  must  be  considered  separately. 

Reference  has  been  made  earlier  herein  to  the  voltage 
or  size  of  wire.  The  voltage  at  which  it  is  practicable 
to  run  now-a-days  is  reaching  vast  proportions.  There 
are  two  or  three  plants  being  installed  in  which  20,000 
to  22,500  volts  will  be  used,  and  a  plant  is  likely  to  be 
installed  soon  that  will  use  60,000  volts. 

The  use  of  high  voltages  in  the  past  has  been  limited 
greatly  by  the  insulators.  The  glass  insulator  has  proven 
itself  insufficient  for  most  climatic  conditions.  The  oil 
type  of  insulators  was  introduced  some  years  ago,  and  a 
great  deal  expected  from  them.  They  did  give  excellent 
results  in  the  laboratory,  but  unfortunately  the  oil  evapor- 
ates, and  the  impracticability  of  renewing  the  oil,  espec- 
ially  when  the  line  is  in  use,  soon  put  them  in  disfavor. 

Porcelain  insulators  appear  to  have  solved  the 
problem.  The  trouble  at  first  was  to  get  them  properly 
vitrified,  but  this  difficulty  seems  now  to  be  overcome, 
and  the  insulators  have  proven  all  that  can  be  desired 
when  used  with  the  usual  voltages  now  employed.  As 
to  whether  they  will  successfully  cope  with  the  higher 
voltages  now  contemplated  is  a  question  yet  to  be 
answered. 

The  cost  of  the  transmission  wire  is  often  the  most 
important  part,  but  is  always  different  with  each  case, 
dependent,  as  it  is,  upon  the  amount  of  power  to  be 
transmitted,  the  transmitting  voltage,  distance,  and  the 
allowable  loss.  As  a  whole,  it  is  always  best  to  keep 
the  transmitting  voltage  as  low  as  possible  and  still 
keep  within  commercial  conditions.  Many  people  are 
carried  away  with  the  idea  that  if  they  could  only  use 
high  voltages  the  cost  of  transmitting  would  be  reduced 
to  a  minimum. 

It  must  be  borne  in  mind  that  with  the  use  of  the  higher 


142 


CANADIAN     EUECTRlCAb     NEWS 


July,  1898 


voltages  the  cost  of  insulators  increases,  the  electrical 
apparatus  necessarily  costs  more,  and  moreover,  the  risks 
are  greater  throughout  the  system,  and  consequently  ne- 
cessitates more  skilled  attendants  to  look  after  the  plant. 
All  of  these  items  have  to  be  carefully  considered  be- 
fore looking  into  the  possible  saving  ol  copper  on  the  line. 

I-"or  mechanical  reasons,  a  wire  smaller  than  No.  O  B. 
&  S.  should  not  be  used  for  line  work.  More  cautious 
engineers  will  say  it  should  not  be  smaller  than  No.  4  H. 
&  S.  It  is  foolish  to  attempt  to  use  voltages  which  allow 
the  use  of  smaller  than  No.  6  wire.  Where  a  shut-down 
would  mean  heavy  damages,  it  might  be  even  advisable 
to  use  a  wire  not  smaller  than  a  No.  2  B.  &  S. 

If  these  facts  are  always  borne  in  mind,  the  question 
of  voltage  will  often  times  adjust  itself,  and  the  use  of 
very  high  voltages  will  not  be  found  necessary  unless 
the  transmission  be  for  especially  long  distances,  and 
the  amount  of  power  particularly  large. 

The  permissable  drop  is  dependent  upon  the  power  ob- 
tainable at  the  generating  station  and  the  amount  to  be 
delivered  at  the  end  ot  the  line.  There  are  a  few  instances 
where  power  is  scarce  at  both  ends  of  the  line,  and  where 
it  is  desirable  for  this  reason  to  keep  the  loss  of  transmis- 
sion as  low  as  possible,  but  such  cases  as  a  rule  are  rare, 
and  we  are  more  often  met  with  the  reversed  conditions. 

To  get  good  results  electrically,  the  loss  in  the  line 
should  not  be  more  than  i57o-  If  '^  be  more,  it  will, 
with  the  other  losses  that  are  necessary  in  the  rest  of 
the  apparatus,  especially  where  the  load  is  liable  to  be  a 
fluctuating  one,  render  good  service  almost  impossible. 

The  figuring  of  drop  on  transmission  lines  should 
always  be  left  to  competent  engineers,  for  with  A.  C. 
the  question  in  many  instances  is  not  a  simple  one, 
because  it  involves  other  conditions  besides  the  ohmic 
drop.  When  alternating  current  is  sent  through  a 
conductor,  it  has  to  deal  not  only  with  the  electric 
resistance  of  the  wire,  but  also  with  a  resistance  due  to 
the  fact  that  the  electric  magnetic  stresses  set  up  at  any 
point  of  the  conductor,  create  electromotive  forces  at 
other  points  of  the  same  conductor,  which  oppose  and 
retard  the  passage  of  the  current,  or  in  some  cases,  tend 
to  shove  it  ahead. 

As  to  how  far  power  can  be  transmitted,  the  engineer 
can  conscientiously  say  to  an  indefinite  distance,  and  he 
would  be  fully  prepared  to  figure  out,  and  contract  for, 
if  necessary,  the  fulfilment  of  his  statement,  but  it  rests 
wi'.h  the  commercial  men  to  cry  halt.  The  distances 
attainable,  however,  on  a  profitable  basis,  have  been 
growing  greater  from  year  to  year,  as  the  manufacturers 
have  been  prepared  to  extend  the  limit  to  which  they 
are  willing  to  build  high  tension  apparatus.  At  present 
it  would  appear  that  where  the  distance  to  be  transmitted 
is  over  75  to  100  miles,  no  malter  how  cheap  the 
hydraulic  development,  commercial  competition  is  not 
practicable  with  existing  power  where  coal  can  be 
obtained  for  $2.00,  $3.00  or  even  $4.00  per  ton. 

The  step-down  station  and  the  distribution  ot  power 
are  the  next  items  of  expense,  including  the  cost  of  the 
necessary  switchboards,  transformers,  &c. 

The  location  of  the  step-down  station  and  the  method 
of  the  distribution  of  power  constitute  a  very  important 
question.  Unfortunately,  very  often  this  subject  is  entire- 
ly omitted  or  overlooked  by  the  promoter,  but  is  one  to 
which  should  be  given  considerable  thought. 

The  step-down  station  itself  should  be  centrally  located, 
so  as  to  make  the  distributing  lines  as  short  as  possible. 

It  is  not  generally  advisable  that  transmission  lines  of 
very  high  voltages  and  large  currents  be  extended 
through  thickly  settled  communities  where  they  might  be 
liable  to  disturbance  from  fire  or  accidents  of  similar  char- 
acter, in  the  immediate  locality  ot  the  line.  In  some 
places,  to  enable  the  distribution  station  to  be  centrally 
located,  transmission  wires  are  placed  in  conduits  under 
ground,  when  they  pass  through  thickly  settled  districts 
so  as  to  avoid  the  danger  that  would  otherwise  exist,  but 
this,  of  course,  is  expensive  construction,  and  the  cost  of 
it  must  always  be  balanced  against  the  advantages  of 
having  the  step-down  station  centrally  located,  as 
against  its  being    placed    at   the  outskirts   of  the  town. 

All  the  various  items  require  careful  study  to  obtain 
least  cost  and  avoid  unwise  economies. 

When  all  these  various    factors    have    been    properly 


adjusted  and  the  resulting  condition  of  the  water  power 
electric  plant  is  that  the  power  available  twenty-four 
hours  every  day  is  at  or  about  the  cost  of  steam  power 
in  any  given  locality,  the  future  profitable  operation  will 
be,  no  doubt,  assured,  because  the  popularity  of  electric 
power  is  not  due  alone  to  the  fact  that  it  can  he  pro- 
duced cheaper  than  power  obtained  from  other  sources, 
but  also  to  its  superiority  in  other  directions.  This  is 
evidenced  by  the  fact  that  in  mills  and  factories,  where 
both  sources  of  power  have  been  tried,  electric  power  is 
displacing  the  steam  plant.  Owners  having  experience 
with  both  invariably  state  that  they  would  not  be  willing 
to  return  to  their  former  power  plants,  even  if  power  could 
be  produced  as  cheap  or  cheaper  than  they  are  now  obtain- 
ing it  for  electrically.  The  reasons  for  this  are  very 
numerous.  The  power  is  always  on  tap  day  and  night, 
year  in  and  year  out ;  there  is  no  waiting  for  boilers  to  be 
fired,  nor  shut-downs  on  account  ot  strikes  at  some  dis- 
tant coal  field  ;  less  room  is  required,  and  consequently 
floor  space  formerly  occupied  by  belts  and  shafting  can 
now  be  utilized  for  manufacturing  purposes  ;  also  electric 
powercan  beeasily  sub-dividedintoany  number  or  sizes  of 
units,  and  thus  independent  departments  and  machinery 
can  be  worked  separately  instead  of  from  one   big  unit. 

Overtime  work  in  any  department  is  much  cheaper, 
for  by  having  departments  separately  operated  they  can 
be  run  independently  at  will,  without  running  all  the 
other  machinery  in  the  mill.  The  fire  risks  are  less, 
and  rates  of  insurance  less  for  mills  operated  electrically 
than  by  other  means. 

Removal  of  so  many  belts,  line  shafts,  pulleys,  etc., 
secures  less  danger  to  life  of  mill  employees,  and  the  mill 
is  lighter  and  cleaner,  and  consequently  the  health  of 
operatives  better. 

On  account  of  the  extreme  simplicity  of  the  A.C.  elec- 
tric apparatus,  anybody  with  ordinary  intelligence  can  start 
it  in  motion,  and  thus  avoid  depending  on  one  or  two  men. 

Moreover,  with  electric  power  it  is  possible  to  maintain 
a  closer  speed,  which  in  many  instances  enables  the  turn- 
ing out  of  a  larger  quantity  of  better  product  command- 
ing higher  price  ;  and  so  on  for  most  every  department 
and  branch  of  business,  some  advantage  is  gained 
without  anything  lost. 

All  of  these  advantages  are  not  evident  to  the  con- 
sumer before  or  when  he  first  puts  in  electric  power,  and 
he  often  refuses  to  listen  to  them,  thinking  that  the\'  are 
entirely  imaginary,  but  a  short  experience  brings  the 
conclusion    that  electric  power  is  "cheap  at  any  price." 

It  may  be  interesting  to  note  here  that  there  is  a  pro- 
ject now  on  foot  in  which  it  is  contemplated  to  transmit 
30,000  h.p.  a  distance  of  between  30  to  40  miles  ;  the 
transmitted  power  to  be  used  in  mills  now  operated 
through  shafts,  gears  and  belting  by  water  wheels, 
because  of  the  advantages  to  be  gained  by  using 
electric  power. 

The  use  of  electric  power  is  not  confined  to  driving  ma- 
chinery in  mills  or  factories,  for  it  is  fast  finding  its  useful- 
ness in  other  directions.  The  use  for  "electro  chemical" 
enterprises  is  fast  reaching  vast  proportions,  and  there  are 
plans  now  on  foot  for  the  utilization  of  at  least  150,000 
h.p.  in  this  way  during  the  next  two  or  three  years. 

There  are  many  thousands  of  h.p.  being  used  in 
the  street  railways,  while  the  big  trunk  lines  are 
seriously  considering  its  use,  and  are  continually  asking 
the  manufacturing  companies   for  plans  and   estimates. 

Then  there  is  the  electric  welding,  the  electric  plating, 
the  supplying  of  energy  to  horseless  carriages  and  elec- 
tric launches,  to  say  nothing  of  the  hundreds  of  thous- 
ands of  incandescent  and  arc  lamps  that  are  used  for 
general  lighting. 

The  utilzation  of  the  water  power  by  electric  transmis- 
sion has  not  stopped  with  the  commercial  world,  but  has 
forced  itself  into  the  privacy  of  our  own  homes,  not  merely 
with  incandescent  lamps,  but  with  electric  cooking 
utensils,  smoothing  irons,  electric  heaters,  fan  motors, 
etc. 

What  would  our  forefathers  say  if  they  were  told  that 
to-day  we  are  depending  on  such  and  such  a  river,  so 
many  miles  distant,  to  cook  our  meals  for  us  and  to 
have  our  boiled  shirts  laundried  ;  but  we  would  better 
not  laugh  now,  for  the  coming  generations  may  have 
as  much  occasion  to  laugh  at  us. 


July,  1898 
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HOW  TO  OVERCOME  SOME  OF  THE  DIFFICLT-TIES 
ENCOUNTERED  BY  CENTRAL  STATION  MEN. 

Kv  A.  A.  WRii,HT,   Renfrew,  Onl. 

In  treating- this  subject  I  shall  do  so  from  the  standpoint  of  one 
who  has  to  deal  with  customers  living  in  a  town  of  rnoderate  size, 
and  not  from  that  of  the  owner  of  a  plant  in  a  large  and  populous 
city,  because  the  circumstances  would  be,  in  many  respects,  quite 
different,  and  the  requirements,  as  well  as  the  mode  of  arranging 
the  service,  would  be  altogether  different.  I  shall  take  it  for 
granted  that  the  central  station  is  equipped  with  an  arc  and  in- 
candescent plant,  that  the  proprietor  not  only  does  commercial 
lighting,  but  supplies  light  to  the  corporation  as  well. 

1st.  Let  us  take  up  arc  lighting  on  the  streets.  This  brings  us 
at  once  into  contact  with  the  corporate  fathers,  many  of  whom 
know  nothing  of  arc  lighting,  except  that  it  is  not  only  necessary, 
but  their  special  dut}',  to  appear  wise  in  order  that  they  may  look 
well  after  the  interests  of  the  town. 

And  now  let  me  make  my  first  suggestion,  and  that  is,  that  you 
leave  municipal  politics  entirely  alone.  If  you  have  an  inordinate 
craving  after  politics,  which  you  have  not  the  power  to  restrain, 
let  your  light  shine  before  the  throne  ot  the  Legislative  Assembly 
or  in  the  chamber  of  the  House  of  Commons,  but  restrain  yourself 
from  meddling  with  municipal  politics,  lest  you  make  to  )"ourseIf 
enemies  who  will  be  sure  to  avenge  themselves,  sooner  or  later,  in 
crippling  your  lighting  contracts  with  the  corporation.  I  do  not 
wish  you  to  infer  from  this  that  you  should  not  exercise  your  fran- 
chise when  the  day  for  voting  comes  around,  but  on  the  contrary, 
let  it  be  known  that  you  and  your  employees  always  vote  for  the 
progressive  and  enterprising  men  of  the  town  and  as  every  aspir- 
ing alderman  will  want  your  assistance,  you  if  you  do  not  make 
too  much  noise,  will  generally  manage  when  he  is  elected  to  get 
his.  Be  careful  not  to  make  political  eneniies  but  to  have  as  many 
of  the  town  authorities  with  you  as  you  possibly  can.  In  most 
towns  the  contracts  for  street  lighting  are  made  annually,  and  not 
as  in  cities,  for  a  term  of  years.  See  to  it  then,  that  your  contract 
is  so  arranged  that  it  shall  terminate  on  the  1st  of  March.  Vou 
can  do  this  by  informing  the  proper  authorities  that  your  books 
are  so  arranged  that  your  Electric  Light  }'ear  begins  on  that  date. 
Then  see  that  the  following  harmless  looking  saving  clause  is 
inserted  near  the  closing  part  of  the  contract.  "And  it  is  further 
agreed  that  either  party  may  terminate  this  lease  at  the  end  of  its 
term  by  giving  the  other  thirty  days  notice  in  writing  prior  thereto 
and  in  default  of  such  notice  this  agreement  shall  continue  in  force 
after  the  termination  thereof,  for  one  year,  and  upon  the  same 
terms  and  conditions  as  are  herein  expressed  and  in  like  manner 
thereafter,  unless  such  notice  is  given  at  least  thirty  days  before 
the  corresponding  date  in  each  succeeding  year,  a  like  renewal 
and  e.vtension  of  this  lease  from  year  to  year  shall  be  considered 
as  made  and  executed  by  and  between,  the  parties  hereto." 
Furthermore  have  your  payments  fall  due  quarterly  and  on  the  1st 
of  March,  June,  September  and  December.  You  know  that  in 
Ontario  at  least,  our  Municipal  Elections  are  held  at  the  beginning 
of  the  year,  and  as  most  of  the  Aldermen  will  be  aspiring  to  re- 
election, and  would  like  to  have  vour  assistance  to  re-elect  them, 
they  will  quite  naturally  forget,  as  the  term  of  their  holding  office 
is  drawing  to  a  close,  to  give  notice  of  the  desirability  of  ter- 
minating that  contract,  and  you  almost  invariably  escape  that 
threatened  danger  from  the  outgoing  council.  Then  the  new 
cotmcil  does  not  assemble  till  the  last  of  January  and  as  very  little 
business  is  done  at  the  first  meeting  and  manj'  of  the  members  are 
new  ones,  Electric  Lighting  is  not  thought  of  till  your  quarterly 
account  is  presented  in  March  when  it  will  be  too  late  to  give  the 
required  notice,  and  so  your  contract  runs  on,  in  this  manner  from 
year  to  year,  renewing  itself  without  any  trouble  whatever. 
.Another  difficulty,  which  you  are  almost  sure  to  encounter,  is  the 
height  of  the  poles  on  which  your  lights  are  placed  on  the  streets. 
Some  will  want  50ft.  poles  some  75  ft.  and  some  even  higher  than 
either  of  these.  When  your  contract  is  made  be  sure  and  have 
the  clause  worded  in  this  way.  "That  the  hangers  from  which 
the  lamps  are  suspended  shall  be  —  feet  from  the  natural  level  of 
the  surface  of  the  ground  at  the  foot  of  the  pole,"  and  not,  that  the 
lamp,  shall  be  so  many  feet  high,  as  you  will  notice  that  this  makes 
an  important  difference  in  your  favor.  It  is  well  to  have  it  so 
arranged  that  you  need  not  run  your  arc  plant  on  moonlight 
nights,  not  merely  on  account  of  the  direct  saving  that  there  is  in 
this,  but  it  sometimes  is  vei^'  convenient,  if  there  are  accidents,  in 
giving  you  an  opportunity  to  make  needed  repairs. 

-And  now  as  to  your  commercial  lights.  Have  your  contracts 
made  with  your  customers  on  a  yearly  basis,  with  same  renewing 
clause  that  there  is  in  your  contract  with  the  town,  but  with  this 
difference,  that  the  payments  in  this  case  be  made  to  you  weekly, 
and  then  see  to  it,  that  you  make  your  collections  in  this  wa)',  for 
a  man  will  frequently  pay  you  a  small  sum  weekly,  \vhen  he  would 
not  pay  the  same  amount  if  paid  quarter!)'.  It  may  not  be  amiss 
to  mention  that  in  all  these  contracts,  when  stating  the  candle 
power  of  the  lainps  you  are  to  furnish,  that  you  should  be  sure 
and  employ  the  words  "  nominal  candle  "  power,  as  it  may  save 
you  under  certain  circumstances  no  small  amoimt  of  trouble  also. 

And  next,  as  to  your  incandescent  service.  This  will,  of  course, 
be  largely,  if  not  entirely,  a  commercial  service.  You  will  have 
all  manner  of  people  to  deal  with,  and  you  may  expect,  in  many 
cases,  to  have  your  patience  sorely  tried. 

Then  to  begin  at  the  beginning.  Never  under  any  circum- 
stances do  free  wiring.  By  that  I  mean  that  you  should  never 
undertake  to  wire  a  house  for  nothing,  in  order  that  you  might 
thus  get  a  customer  for  your  current.  Of  course  you  should  do 
all  primary  work  as  low  as  possible,  but  not  at  a  loss.  If  your 
power  is  at  all  limited,  or  if  you  run  by  steam,  yoi'  will  find,  in  my 
opinion,  that  you  will  make  more  by  runiiing  vour  lights  on  the 
meter  system  than  you  will  by  giving  a  flat  rate,  unless  you  get 
an  exceptionally  good  price  for  them. 


I  understand  that  in  many  places  it  is  customary  to  take  the 
readings  of  your  meters  quarterly,  as  it  thus  saves  a  good  deal  of 
time  in  taking  the  readings,  making  out  the  accounts,  collecting 
them,  etc.  In  this,  as  in  other  things,  the  old  adage  holds  good 
that  "  Short  accounts  make  long  friends,"  and  by  no  means 
should  you  allow  your  accounts  to  pass  more  than  one  month 
without  being  rendered,  and,  if  possible,  collected.  It  might  not 
bo  so  bad,  in  the  short  nights  of  midsummer,  if  quarterly  collec- 
tions were  adopted,  but  in  the  end  it  will  amply  repay  you  to  take 
your  readings  on  the  first  day  of  each  month,  and  make  your 
collections  on  the  2nd. 

.And  now  as  to  the  location  of  your  meters.  We  were  in- 
structed when  installing  our  plant  to  locate  them  in  some  out-of- 
the-way  place,  where  they  would  not  be  seen,  and  high  up,  so 
that  they  would  not  be  meddled  with.  Now  this  may  all  be  very 
good  advice  in  its  way,  but  my  advice  to  you  is,  not  of  course  to 
put  it  in  the  parlor,  or  in  such  a  place  as  to  cause  it  to  be  an  ob- 
jectionable feature  in  the  household,  but,  be  sure  and  place  it  low 
enough,  that  your  man  can  get  at  it  with  as  little  trouble  as  pos- 
sible, and  also  in  a  place  where  there  is  an  abundance  of  light, 
so  that  the  readings  may  not  only  be  taken  quickly,  but  accur- 
ately. When  you  have  a  large  number  of  readings  taken 
monthly,  it  becomes  a  matter  of  some  moment  that  meters  be  so 
arranged  that  the  work  can  be  done  quickly  and  accurately  as 
well.  You  will  be  frequently  told  by  your  customers  that  the 
meter  is  wrong — that  they  know  they  never  burned  that  amount 
of  current.  In  such  pronounced  cases  as  these,  when  the  asser- 
tions are  very  strong,  I  find  it  is  better  at  once  to  say,  "  Well,  it 
is  possible  as  you  say  that  there  is  something  wrong;  you  know 
we  are  none  of  us  infallible  ;  we  will  see  and  have  a  second 
reading  made  at  once,"  and  look  into  the  matter  and  at  once,  do 
as  you  have  promised,  no  matter  though  you  feel  almost  sure  that 
it  is  all  right.  You  may  find  that  there  is  an  error,  and  if  so  you 
should  of  course  immediately  see  that  it  is  corrected,  but  if  you 
find  that  the  reading^  is  correct,  and  that  Mrs.  Julius  Caesar  still 
insists  that  that  meter  is  no  good,  and  declares  that  the  thing 
runs  whether  there  are  any  lamps  on  or  not,  and  tells  )-ou  in  a 
most  emphatic  manner  that  she  can  hear  the  thing  sing  like  a 
rattlesnake,  lights  or  no  lights,  and  she  knows  that  it  runs  on 
wheels,  what  then  ?  -Above  all  things  do  not  allow  yourself  to 
answer  back  harshly,  for  doubtless  she  really  is  sincere  in  her 
protestations,  and  it  is  not  wise  to  contradict  her  too  rashly.  I 
have  found  a  good  remedy  in  replying  that  of  course  it  is  just 
possible  that  the  meter  is  not  absolutely  correct,  but  that  you  feel 
quite  confident  that  it  is,  and  that  to  cover  just  such  cases  as 
these  the  government  has  appointed  an  electrical  expert,  to  whom 
both  parties  can  appeal,  and  if  she,  after  considering  the  matter 
over,  still  thinks  there  is  something  wrong,  that  you  will  write 
and  have  the  inspector  come  up  and  examine  the  meter,  and  if  he 
finds  it  w-rong,  that  you  will  bear  all  the  expenses  connected  with 
the  inspection,  but  if  it  is  correct  that  she  is  to  bear  all  expenses. 
Tell  her  just  to  think  the  matter  over  and  let  you  know,  and  so 
far  as  my  experience  goes  that  ends  the  matter. 

Another  difficulty  that  you  will  doubtless  meet  when  running 
on  the  meter  system  is  in  having  your  customers  send  out  of  town 
for  5  c.p.  lamps  and  when  only  one  of  these  is  used  your  meter 
will  not  respond.  This  you  will  easily  discern  when  at  the  end  of 
the  month  vou  perceive  that  no  current  has  been  consumed,  and 
I  may  just  here  mention  that  this  is  another  reason  for  taking 
your  readings  monthly  instead  of  quarterly.  Such  cases  are  not 
numerous,  yet  they  do  turn  up  where  the  family  is  small  and  its 
members  are  contented  to  do  with  a  minimum  of  light.  This 
difficulty  can  also  largely  be  overcome  by  making  a  minimum  rate 
of  say  50  or  75  cents  per  month,  which  amount  can  be  arranged 
according  as  the  circumstances  of  the  case  may  require. 

There  are  of  course  many  other  difficulties  that  central  station 
men  have  to  deal  with,  but  it  is  impossible  to  consider  many  in  an 
article  of  ordinary  length  and  the  remaining  ones  will  be  left  for 
others  to  treat  with,  as  they,  in  their  wisdom,  may  see  fit. 


THE  IMPORTANCE  OF  PROPER  METHODS  OF 
ILLUMINATION. 

By  F.  A.  Bowman,  A.I.E.E.,  New  Glasgow,  N.S. 

In  the  last  few  years,  since  the  electricity  supply  business  has  got  be- 
yond the  stage  of  "systems"  and  controlling  pptents,  there  has  been 
accumulated  a  great  deal  of  most  valuable  information  in  regard  to  im- 
provements in  the  generating  and  distributing  plant,  and  to  the  best 
methods  of  realizing  in  practice  the  benefits  from  these  improvements. 
From  time  to  time  there  have  arisen  most  animated  discussions  on  the 
best  system  of  rates,  and  methods  of  charging  for  the  use  of  the  current. 
The  keynote  of  these  discussions  is  the  fact,  brought  to  light  by  the  ac- 
cumulated experience  of  those  companies  that  have  been  supplying  elec- 
tricity for  some  years,  that  the  fixed  charges  grow  steadily  with  the 
maximum  demand  on  the  plant,  and  that  therefore  the  customers 
should  be  educated  to  use  the  current  as  many  hours  per  day  as  pos- 
sible. This  is  a  matter  of  the  most  vital  importance,  and  ever)-  central 
station  man  in  this  Association  should  procure  a  copy  of  Mr.  Arthur 
Wright's  paper  on  "The  Profitable  Extension  of  Electricity  .Supply 
.Stations,"  read  before  the  National  Electric  Light  Association  at 
Niagara  last  year,  and  also  one  on  the  "  Cost  of  Electricity  Supply  " 
read  by  him  before  the  Municipal  Electrical  Association  in  England, 
and  to  study  them  until  he  knows  them  by  heart. 

It  should  be  distinctly  borne  in  mind,  especially  by  the  smaller  com- 
panies, that  to  do  a  growing  and  re?lly  successful  business,  something 
more  is  necessary  than  to  merely  induce  your  customer  to  put  in  so 
many  lamps  and  then  to  get  as  much  pay  as  you  can  from  him  for  them. 
It  is  now  clearly  demonstrated  beyond  a  peradventure  that  the  margin 
of  profit  is  as  narrow  in  the  central  station  business  as  in  any  other,  if 
not  a  great  deal  narrower,  and  that  even  when  there  is  no  competition 
frcm  gas  or  a  rival  company  the  closest  economy  and  best  management 
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are  necessar)'  to  yield  a  profit  to  the  shareholders  and  provide  for 
future  contingencies.  In  view  of  this  the  manager  should  realize  that 
he  must  educAle  his  clientele  and  give  them  the  best  satisfaction  in 
every  way.  Too  many  managers  are  satisfied  when  they  have  succeeded 
in  persuading  a  customer  to  lake  a  certain  nnmlwr  of  lights.  If  in 
addition  they  are  giving  full  pressure  at  the  lamps  and  a  reliable  service 
they  consider  that  their  duty  to  both  the  company  and  the  public  is 
done.  Now,  this  is  a  wrong  principle.  Attention  should  be  paid  to 
the  purpose  for  which  the  light  is  required.  Take  for  example  a  shop. 
The  purpose  for  which  it  is  to  l>e  used,  its  size,  the  height  of  ceiling, 
finish  of  the  walls,  kinds  of  goods  to  be  displayed  and  sold,  ariange- 
ment  of  counters  and  showcases — all  must  be  noted  and  considered. 
It  is  useless  to  attempt  to  light  a  modern  drug  store  and  a  ready-made 
clothing  store  in  the  same  way,  and  expect  equally  satisfactory  results 
in  both  cases.  The  manager  should  be  looked  upon  as  an  authority  on 
methods  of  lighting,  and  if  he  gives  the  matter  a  reasonable  amount  of 
attention  he  very  soon  will  be.  lie  must  remember  that  he  is  a  dealer 
in  light,  and  to  be  a  successful  one  must  know  all  alioul  it — how  it  is 
best  used  and  what  ate  the  latest  fashions  in  it.  If  you  go  to  a  tailor 
for  a  suit  of  clothes  you  expect  him  not  only  to  sell  you  the  cloth  and  to 
make  up  the  suit  so  that  it  will  fit  you  fairly  well,  but  you  expect  him  to 
be  able  to  tell  you  what  are  the  latest  styles  and  fashions  and  which  of 
them  are  best  adapted  to  the  purpose  for  which  you  want  them.  .Some 
managers  will  say,  "  Oh,  I  have  a  class  of  customers  who  do  not  care 
about  fitting  up  nicely  and  will  not  spend  money  on  it.  All  they  want 
is  that  I  will  run  the  wires  in  and  hang  the  lamps  on  curds  as  cheaply 
as  possible."  This  man  is  mistaken.  There  is  no  community  that  will 
take  electric  light  at  all  where  a  decided  amount  of  education  cannot  be 
carried  out.  Education  of  his  customers  is  a  very  material  part  of  the 
work  of  every  successful  manager  in  the  electrical  business,  and  is  one 
of  the  principal  reasons  why  the  business  cannot  be  properly  carried  on 
by  some  one  who  has  a  number  of  other  interests  to  look  after  as  well. 
The  manager  must  study  this  question  of  proper  illumination  so  as  to 
master  the  main  principles  necessary  to  a  clear  understanding  of  it.  He 
must  study  his  customers  so  as  to  know  what  their  tastes  and  require- 
ments are.  He  must  carefully  watch  the  advertisements  in  the  technical 
journals  and  the  catalogues  that  are  so  plentifully  distributed,  and  many 
of  which  contain  accurate  and  valuable  information,  and  then  correspond 
with  the  advertisers  to  see  if  the  articles  that  strike  him  as  suited  to  some 
of  his  customers  can  be  brought  within  their  reach.  Then  he  must 
canvass  carefully  and  patiently,  and  if  he  fails  one  year  must  try  again 
the  next,  because  by  that  time  he  will  know  better  how  to  work,  his 
customers'  ideas  will  have  advanced  somewhat,  possibly  prices  will  have 
dropped  a  little.  The  net  result  of  all  this  is  that  he  at  last  secures  a 
contract  for  fitting  up  that  is  a  pleasure  to  him  tc  undertake  and  gives 
eminent  satisfaction  to  the  customer  when  done. 

When  first  installing  lights  in  the  smaller  towns  and  villages  cheap, 
but  not  poor,  work  must  be  done  to  get  the  light  introduced,  but  it 
should  be  looked  upon  as  introductory  only,  and  later  on  an  earnest  and 
continued  effort  be  made  to  weed  it  ail  out. 

A  very  common  case  that  arises  is  that  of  a  customer  occupying  a  shop 
who  is  always  making  trouble  about  the  bills.  He  has  a  certain  number 
of  lights  strewed  about  without  any  definite  arrangement,  one  switch  to 
shut  off  the  whole  thing  when  he  leaves,  no  shades,  no  reflectors,  and 
the  shop  is  half  dark  when  all  the  lights  are  on.  and  if  he  is  on  meter 
and  turns  off  a  few  to  save  money  he  has  not  light  enough  to  do  his 
work.  The  result  is  he  is  constantly  growling  himself  and  making 
others  do  the  same. 

When  a  case  of  this  kind  comes  up  the  manager  should  go  to  him  and 
suggest  that  b;'  rearranging  things  he  can  have  better  satisfaction  for  less 
money,  talk  the  matter  over  and  work  out  a  scheme  that  will  put  the 
light  just  where  it  is  wanted,  and  add  a  few  switches  so  that  the  groups 
of  lights  can  be  readily  turned  on  and  off.  After  the  exercise  of  consid- 
erable tact  and  unlimited  patience  the  customer  will  begin  to  be  con- 
vinced and  finally  consent  to  refit.  When  this  is  done  and  the  lights 
placed  just  where  wanted,  very  possibly  lamps  of  smaller  candle  power 
than  before  can  be  used  on  some  of  them.  The  result  is  a  well  lighted 
shop,  which  is  a  good  advertisement  for  both  the  customer  and  company 
at  a  somewhat  reduced  cost  to  the  customer  and  satisfaction  all  round. 

The  fewer  lights  the  customer  can  install  and  yet  get  satisfaction  from, 
the  longer  hours  he  will  burn  them  all,  and  so  tend  to  smooth  off  the 
peak  of  his  individual  load  line.  .\nd  the  cheaper  he  can  do  it  while 
still  yielding  a  profit,  the  better  for  the  company,  as  he  is  an  advertise- 
ment and  attracts  others.  Kive  customers  each  of  whom  has  ten  lights 
and  uses  them  all  three  or  four  hours  each  night,  are  better  than  one 
with  fifty  lights  who  u.ses  them  all  for  one  hour  and  then  turns  off  as 
many  as  possible. 

It  must  be  clearly  borne  in  mind  that  the  candle  power  of  a  lamp  and 
the  amount  of  illumination  we  get  from  it  are  two  entirely  distinct 
things.  The  useful  illumination  is  the  amount  of  light  reflected  back  to 
the  eye  by  the  objects  on  which  the  light  falls,  and  the  quantity  and 
quality  of  the  light  so  reflected  is  the  important  and  controlling 
factor,  not  the  candle  power  of  the  source  of  light.  The  unit 
of  illumination  is  the  "  candle-foot ;  "  that  is,  a  light  of  one  candle 
power  one  foot  distant  from  the  object  to  be  illumined.  This  is  a  com- 
fortable light  for  reading.     The  illumination  is  given  by  the  formula  : 

Candle  power 
Distance  in  feet  - 

Thus  a  16   candle    power   lamp  4   feet   away   gives    I    candle   foot  of 
illumination. 

The  illumination  yielded  by  a  certain  lamp  can  be  very  materially  in- 
creased by  the  use  of  reflectors.  The  illumination  of  an  object  which 
when  below  a  small  light  is  I  can  be  increased  to  23  by  a  paper 
reflector,  to  30  by  a  white  glass  one,  to  64  by  a  polished  one,  and  to 
260  by  a  silvered  glass  hemispherical  one.  White  reflectors  throw  a 
ver)'  nice  soft  light  and  smooth  off  the  edges  of  the  shadows  so  as  to 
produce  a  very  pleasing  effect.  In  using  them  it  should  be  remembered 
that  the  ordinary  law  of  reflection  of  light,  viz.,  that  the  angle  of 
reflection  is  equal  to  the  angle  of  incidence  does  not  apply  to  them  ;  but 
that  the  rays  of  light  at  whatever  angle  they  may  strike  the  reflector 
spring  off  from  it  in  lines  perpendicular  to  its  surface.  Consequently 
there  should  be   no  attempt  at  the  mathematical  shapes  of  optical  re- 


flectors, but  large  flat  surfaces  must  be  used.  They  should  always  be 
painted  a  dead  white.  The  enamelling  of  reflectors  to  have  a  shiny 
surface  is  a  mistake  ;  they  do  not  give  as  good  an  effect  to  begin  with 
and  even  the  best  rapiilly  lose  their  gloss. 

The  following  table,  due  to  Dr.  Sumpner,  gives  the  reflecting  power 
of  various  surfaces  and  shows  what  a  wide  variation  in  the  nuinbei  of 
lights  required  for  a  given  illumination  may  be  caused  by  a  change  uf 
interior  decoration  : 

While  blotting  paper 82  per  cent. 

Ordinary  foolscap 70         " 

Newspapers. SO- 70         " 

Yellow  wall  paper 40 

Blue  paper 25 

Dark  brown  paper 13 

Dark  chocolate  paper 4 

Plain  deal  (clean) 40-50 

»         (dirty) 20 

Yellow  painted  wall  (clean) 40         » 

"  "  (dirly) 20 

Black  cloth 1.2 

Black  velvet 4      .. 

When  studying  out  the  lighting  of  a  given  place  we  must  consider 
whether  we  merely  wish  for  a  general  sense  of  the  space  being  nicely  or 
brilliantly  lighted,  as  in  a  ball  room  or  dining  room  ;  or  whether  par- 
ticular spots  or  objects  need  to  be  clearly  illuminated,  as  the  goods  in  a 
shop  or  the  tables  in  a  library. 

The  most  important  step  to  good  illumination  is  to  secure  to  the 
utmost  extent  possible  that  no  bright  spots  or  lines  of  light  shall  strike 
the  eye.  The  moment  the  eye  sees  the  source  of  light  it  closes  itself  up 
for  protection  from  the  direct  rays  and  consequently  cannot  receive  as 
much  of  the  light  reflected  from  neighboring  objects,  and  therefore  does 
not  see  them  distinctly.  The  following  experiment  will  illustrate  this 
very  clearly  :  Take  a  shop  with  two  show  windows  and  h.nng  the  lights 
in  one  window  about  the  level  of  the  eyes,  as  is  so  commonly  done,  and 
in  the  other  put  the  same  number  of  lights  in  good  reflectors  close  up  to 
the  ceiling.  Now  go  across  the  street  and  note  the  result.  In  the  first 
window  the  goods  on  exhibition  are  fairly  well  lighted,  but  it  is  a  dis- 
comfort to  look  at  them  long  and  nothing  is  seen  behind  them.  In  the 
other  window  the  goods  are  shown  up  beautifully  and  you  can  look  at 
them  as  long  as  you  wish  and  at  the  same  time  can  see  right  back  into 
the  shop  and  see  the  goods  on  the  shelves  and  counters. 

In  the  smaller  towns  and  in  many  cases  in  the  larger  ones  the  question 
of  getting  exactly  the  best  illumination  .nnd  effect  from  the  lights  must 
be  subordinated  to  that  of  the  cost  both  of  the  fitting  up  an<i  of  the 
current  consumed.  Also  a  certain  amourit  of  deference  must  be  paid  to 
the  ideas  of  the  owners. 

Thus  in  lighting  show  windows  the  very  best  method  is  to  light  ihem 
from  overhead,  or  from  the  corners,  with  lamps  in  deep  and  powerful 
reflectors  that  will  throw  the  light  directly  on  the  goods  to  be  shown  and 
will  shield  it  from  everyw  here  else.  If  it  is  necessary  for  the  proprietor 
to  be  as  economical  of  light  as  possible  this  can  hardly  be  done  as  these 
lamps  are  useless  for  general  illumination  in  the  shop.  In  such  a  case 
as  this  clusters  under  good  flat  reflectors  on  the  ceiling  of  the  window 
are  best.  These  show  the  goods  in  the  window  very  nicely,  they  make 
the  front  look  much  brighter,  and  at  the  same  lime  throw  a  very  con- 
siderable quantity  of  light  into  the  front  part  of  the  shop  where  it  is 
most  requited. 

An  exceedingly  common  case  is  a  shop  from  20  to  25  feet  wide,  40  to 
5o"feet  deep  with  two  show  windows,  the  ceiling  being  from  10  to  12 
feet  high,  and  used  for  dry  goods,  tailoring,  groceries,  etc.  A  very 
good  arrangement  for  this  is  to  put  a  three-light  cluster  and  flat  re- 
flector in  each  window,  and  three  similar  three-light  clusters  down  the 
centre  of  the  shop.  The  main  switch  should  be  placed  at  a  convenient 
spot  near  the  door  by  which  the  employees  enter  and  will  of  course  turn 
on  all  the  lights.  Another  switch  should  then  be  arranged  to  turn  off  the 
window  lights,  and  another  lo  turn  off  two  lights  in  each  of  the  clusters 
in  the  centre.  This  will  be  found  to  be  a  most  convenient  and  economi- 
cal arrangement  for  the  customer,  who  can  proportion  his  light  lo  the 
weather  and  amount  of  business  doing.  While  the  central  siaiion  man 
will  find  that,  if  the  shop  is  open  in  the  evenings  at  all,  the  w  hole  of  the 
lights  will  be  on  long  enough  to  cover  the  maximum  demand,  or 
standing  charges. 

These  clusters  should  not  be  more  than  10'  6"  from  the  floor ;  were 
these  lights  raised  to  15  feet  the  direct  light  from  them  would  be  reduced 
one  half,  calling  for  double  the  number  to  produce  the  same  illumination, 
but  since  in  this  case  the  reflection  from  the  ceiling  and  walls  would  be 
somewhat  increased,  probably  an  increase  of  50  per  cent,  in  the  number 
of  lights  would  be  sufficient. 

Drug  stores  generally  call  for  very  special  treatment,  and  lh»  lighting 
must  be  made  to  harmonize  with  and  to  show  off  the  fittings.  Brackets 
on  the  lop  of  the  shelving  and  a  handsome  electrolier  in  the  centre  are 
generally  very  acceptable,  but  as  the  result  desired  is  more  in  the  way 
of  brilliant  effect  than  of  mere  illumination  for  the  showing  of  goods 
each  case  must  be  studied  out  to  suit  the  purse  and  the  tastes  of  the 
persons  concerned. 

In  the  matter  of  churches  the  great  desideratum  is  the  even  distribution 
of  the  light,  with  absence  of  shadows  and  the  total  avoidance  of  all 
spots  cr  lines  of  light  that  will  strike  the  eye  of  the  congregation,  or  of 
the  minister,  especially  during  the  sermon.  The  minister,  the  choir  and 
the  organist  of  course  require  plenty  of  light,  and  it  often  calls  for  con- 
siderable ingenuity  to  supply  their  needs  without  having  a  bank  of  lights 
most  unpleasant  to  the  congregation.  If  such  a  group  of  lights  cannot 
be  avoided  it  should  be  provided  with  a  switch  within  convenient 
reach  so  that  it  can  be  turned  out  during  the  sermon.  In  Anglican  and 
Roman  Catholic  churches  which  have  chancels  separated  by  an  arch 
from  the  main  body  of  the  building,  the  lights  can  often  be  arranged  on 
this  arch  so  as  to  be  entirely  hidden  from  the  congregation  and  yet 
throw  a  very  pleasant  light  on  the  choir  and  reading  desks. 

Lodge  rooms  should  be  well  lighted,  and  as  they  are  often  finished  in 
very  dark  colors  this  is  a  difticult  matter.  The  lights  should  be  divided 
into  groups  controlled  by  switches,  and  those  at  the  desks  of  secretary 
and  treasurer  are  often  wanted  to  be  independant  of  the  others  in  the 
room.     A  dimmer  is  a  valuable  addition  and  should  be  arranged  to  con- 


Jul}-,  1898 


CAI^flDlflfJ     EbECTRlCAu     fJEWS 


'45 


trol  all  the  lights  except  those  just  inemioneil.  It  should  be  a  regular 
theatre  dimmer  of  ample  capacity.  Lodges  are  not  as  a  rule  paying 
customers  because  their  use  of  the  light  is  irregular  and  the  income  per 
light  from  them  very  small.  Nevertheless  it  pays  to  give  a  good  deal  of 
attention  to  the  fitting  up  of  them,  because  many  get  educated  to  good 
lighting  through  them  whom  it  would  be  difficult  or  impossible  to  reach 
in  any  other  way.  It  will  require  a  good  deal  of  work  loget  the  first 
one  well  done  and  especially  lo  get  the  dimmer  introduced,  but  after 
that  it  will  be  comparatively  easy. 


EXPERIENCES  OF  AN  INSPECTOR. 

\'v  I,  K.  Johnstone,  Inspector  of  Electric  Lights,  Toronto. 

When  honored  by  an  invitation  from  the  Executive  to  jirepare 
a  paper  for  the  Society,  I  was  somewhat  in  doubt  as  to  the  choice 
of  a  subject.  I  wished  to  furnish  something  that  might  be  of  in- 
terest to  you  and  at  the  same  time  to  avoid  any  of  the  important 
branches  of  electrical  science  which  might  leave  me  liable  to  criti- 
cism from  gentlemen  so  highly-  qualified  ;  hence,  with  yotir  kind 
permission,  I  will  confine  myself  to  giving  you  a  few  impressions 
as  received  in  my  capacity  as  inspector. 

.\t  the  introduction  of  the  government  inspection  of  electric 
lighting,  there  were  a  few,  as  you  may  remember,  opposed  to  the 
act,  and  I  acknowledge  that  it  was  with  sonte  misgivings  that  I 
went  forth  on  my  duties.  However,  it  is  with  pleasure  that  I  can 
now  recall  every  visit  made  to  the  electric  liglit  stations  in  mv 
district,  and  in  every  instance  have  I  not  only  been  kindly  received, 
but  every  suggestiott  of  improvement  offered  by  me  has  been  acted 
upon  immediately  and  with  evident  pleasure.  I  need  not  tell  you 
that  in  not  one  instance  have  I  fotmd  any  attempt  on  the  part  of 
electric  light  companies  to  defraud  their  customers,  although  oc- 
casionally appealed  to  by  consumers  on  that  ground.  An  investi- 
gation usually  resiUted  in  discovering  old  lamps,  too  few  lights  for 
the  space  lit,  wastefulness  where  a  meter  was  in  use,  or  some 
other  fault  in  the  power  of  the  consumer  lo  correct. 

The  persistence  of  many  purchasers  of  electric  light  in  clinging 
to  old  and  useless  lamps  is  a  common  source  of  annoyance  to  the 
companies  and  a  diflficult  matter  to  overcome.  The  old  lamp  is 
often  expected  to  give  as  brilliant  a  light  as  when  first  installed, 
and  when  unable  to  do  so  the  charge  is  frequently  made  that  the 
company  supply  a  too  low  voltage.  To  please  these  grumblers, 
a  mistake  is  sometimes  made  in  endeavoring  to  supply-  a  current 
sufficient  to  brighten  these  worn-out  lamps,  and  this,  too,  at  the 
expense  of  new  lamps,  whose  brilliancy-  is  thus  deteriorated.  As 
it  is  impossible  to  conrpel  the  purchase  of  new  lamps,  and  as  the 
companies  are  anxious  to  please  their  customers,  I  have  suggested, 
when  consulted,  that  new  lamps  should  be  supplied  at  their  actual 
cost,  thus  throwing  the  blame  on  the  consumers  when  their  lights 
were  poor,  economizing  electric  current  and  sparing   new  lamps. 

The  question  as  to  the  advisability  of  using  meters,  where  prac- 
ticable, can  only  be  answered  in  their  favor.  By  the  employment 
of  a  meter  a  just  system  is  accorded  to  manufacturer  and  con- 
sumer alike  ;  the  wasteful  man  is  made  to  pay  fairly  for  his 
neglect,  while  the  careful  and  honest  man  is  charged  only  for  the 
light  needed  and  current  consumed.  Under  the  flat  rate  system, 
it  is  not  uncommon  to  see  large  shops  brilliantly  illuminated 
throughout  the  entire  nighl.  Managers  tell  me  that  it  is  difficidt 
to  introduce  the  meter  where  flat  rates  have  been  charged,  but, 
despite  the  objections,  many  are  making  the  change.  The  several 
types  of  dial  registering  meters  w-hich  I  have  inspected  are  usually 
accurate,  and  I  am  told  prove  satisfactory-  as  measuring  instru- 
ments for  either  power  or  light. 

A  lack  of  imiformity-  in  rates,  both  by  meter  and  flat  rate 
systems,  has  been  a  subject  of  complaint  with  some  managers. 
There  is  evidently  no  remedy  for  this  unless  an  arrangement  can 
be  arrived  at  by-  the  manufacturers  themselves  and  a  standard 
charge  agreed  to. 

In  several  towns  in  the  district  visited  by  me  a  sy-stem  of  street 
lighting  by  incandescent  lamps  has  been  adopted.  When  properly 
arranged  the  appearance  is  quite  pretty  and  the  light  well  dis- 
tributed. 

In  concluding,  permit  me  to  tell  you  that  the  managers  and 
electricians  I  have  met  in  my  w-ork  are  without  exception  kindly 
and  intelligent  men,  and  in  this  favorable  opinion  I  am  borne  out 
by  other  inspectors  with  whom  I  have  spoken  upon  the  subject. 
It  has  been  suggested  to  me  that  there  may  bo  some  potent  and 
subtle  charm  in  the  electric  current  which  develops  the  best  quali- 
ties in  a  man's  character.     Can  this  be  so  ? 


THE  UNCONSaOUS  OWNERSHIP  OF  AN 

IMPORTANT  KEY. 

A  Ple.\   for  the   Introbiction  of   Goods   Tr.vffic   on  Olr 

SUBURB.^N   Tr.'VMW.W.S. 

By  W.  T.  Bonner,  Montreal. 

The  first  consideration  in  exploiting  any  new  suburban  tramway 
is  the  possible  or  available  passenger  traffic.  That  being  found 
inadequate  to  guarantee  a  fair  return  on  the  cost  of  installation 
and  maintenance,  the  project  is  usually-  abandoned  for  the  reason 
that  only  passenger  traffic  can  be  considered,  owing  to  the  high 
cost  of  handling  goods  traffic  at  the  terminals.  While  a  motor- 
man  and  conductor  are  sufficient  to  handle  a  two  or  three-car 
electric  train  lor  passenger  traffic,  with  very  little  expenditure  of 
time  or  assistance  for  loading  and  unloading,  all  railways  under 
present  systems  require  a  large  additional  fo  ce  to  conduct  the 
hundreds  of  details  attending  the  reception,  checking,  loading, 
transferring,  unloading  and  proper  delivery,  in  good  order,  of 
either  car  lot  or  package  freight. 


It  is  not  the  railway  investors  alone   who  suff'er   the    effects    of 
this  handicap,  but  the  property  owners  also,  since  the  latter  have 
no  recourse,  while  the  capitalist  has  but  to  seek  other  inore  profit 
able  fields  for  investment. 

It  may  therefore  be  conceded  that  the  whole  subject  presents 
two  phases  of  commercial  economy,  viz.  : 

(a)  From  the  standpoint  of  the  agriculturalist  and  land  owner  ; 
how  best  to  provide  a  means  for  increasing  the  value  of  reinote 
but  otherwise  valuable  agricultural  lands,  and  at  the  same  time 
retain  present  value  of  adjacent  property  by  converting  it  from 
market  gardens  into  residence  and  manufacturing  sites. 

(b)  From  the  standpoint  of  the  capitalist  and  manager  of  railway- 
properties  ;  how  best  to  increase  the  earning  capacity  of  existing 
or  proposed  suburban  lines. 

DEPRECIATION  OF  FARM  LAND  VALUES. 

With  the  ever  increasing  centralization  of  population  and  com- 
merce, inaccessible  property  becomes  less  valuable  ;  all  land, 
whether  barren  or  fertile,  suflfering  alike,  according  to  its  distance 
from  the  centre  of  demand  for  farm  products,  which  we  call  mar- 
kets. Such  distance  is  not  always  measured  in  actual  miles,  but 
rather  in  accessibility,  since  in  our  day  we  find  frequent  examples 
of  the  paradoxical  long  and  short  haul  rates.  The  Minnesota  and 
Manitoba  farmers  will  deliver  their  wheat  at  [he  seaboard  at  a 
low-er  cost  per  bushel  than  the  farmer  who  .nay  live  a  hundred 
miles  oft'  the  coast.  The  eastern  farmer  may  have  just  as  fertile 
land  as  his  western  competitor,  but  he  is  handicapped  by  having 
to  haul  his  wheat  forty  or  fifty  miles  over  poor  wagon  roads  lo 
reach  the  nearest  railroad. 

In  either  case,  the  terminal  charges,  including  the  cost  of  load- 
ing the  produce  at  the  farm,  is  approximately  the  same,  but  the 
difference  in  cost  of  haulage  per  Ion-mile  by  railroad  and  wagon 
road  is  so  tremendously  in  favor  of  the  former  that  without  such 
facilities  the  farmer  may  as  well  retire  from  business.  It  has  been 
stated  as  a  fact  that  to  transport  a  ton  of  coal  from  BuflTalo  to 
Chicago  costs  no  more  than  to  move  the  same  quant ily  of  coal 
across  the  sidewalk  in  either  cily. 

In  a  late  number  of  the  Marine  Review  some  interesting  com- 
parisons were  made  between  the  present  cost  of  shipping  coal  to 
the  Norlhwest  and  prices  w-hich  obtained  previous  to  the  introduc- 
tion of  modern  vessels  and  automatic  coal  handling  machinery. 
Car-dump  machines  can  now  load  four  thousand  tons  in  ten  hours, 
as  compared  with  two  or  three  days  under  old  methods;  and  coal 
is  now  carried  from  Lake  Erie  ports  to  the  head  of  Lake  Superior 
at  twenty  cents  per  ton,  as  against  fifty  cents,  which  was  con- 
sidered a  ruinously  low  rate  a  few  years  ago. 

It  is  frequently  asserted  that  since  the  introduction  and  develop- 
ment of  steam  railways,  they-  have  gradually  superseded  the  earlier 
methods  of  transportation  and  traffic,  and  as  a  consequence  high- 
ways are  no  longer  an  indication  of  progress.  This  is  true  only 
to  a  limited  extent.  Railroads  have  changed  the  character  of 
suburban  traffic,  and  personal  travel  is  no  longer  dependent  upon 
the  condition  of  the  highways,  but  commercial  intercourse,  as  re- 
presented in  the  exchange  of  products,  is  as  much  dependent  upon 
the  condition  of  the  public  road  to-day  as  il  ever  was,  for  the 
reason  th.it  it  is  impossible  to  construct  a  railroad  to  the  door  of 
each  producer  and  consumer.  Hence  railroads  can  never  entirely 
supersede  the  common  road,  and  every  ton  of  freight  carried  by 
them  must  be  conveyed  over  a  highway  at  either  or  both  terminals, 
and  the  cost  of  this  highway  transportation  has  a  marked  influence, 
not  alone  upon  the  price  paid  by  the  consumer,  but  also  in  the 
profit  realized  by  the  producer. 

Few-  people  have  any  knowledge  of  the  real  cost  of  transporta- 
tion by  horse  and  wagon,  or  comprehend  the  amount  of  money-  ex- 
pended needlessly  every  year  through  failure  to  provide  proper 
roadways  and  modern  tramways. 

The  following  table  shows  the  results  of  actual  observations  on 
the  cost  of  moving  a  load  of  one  ton  a  distance  of  one  mile  on 
level  roadways,  with  different  pavements  and  under  average  con- 
ditions : 

TABLE  I. 

COST  OF  TRANSPORTATION  BY    HORSES    AND    WAGONS  PER  TON-MILE 
ON  DIFFERENT  SURFACES. 


28  cents  per  ton-mile. 

70      „ 


Iron  Rails 

Asphalt 

Stone,  paving,  dry  and  in  good  order. .  .  S'3^  "  n 

ff             !'          ordinary  condition 12.00  it  n 

II            II          covered  with  mud -i-30  "  " 

Broken  Stone,  dry  and  in  good  order. .  .  8.00  h  n 

"              II        moist  and  in  good  order.  10.30  n  « 

//              II        ordinary  condition 11.90  n  n 

II            II       covered  with  mud i4-30  »  « 

"             "       ruts  and  mud 26.00  »  ,1 

Earth,  dry  and  hard 18.00  //  n 

II       ruts  and  mud 39-00  //  // 

Gravel,  loose 51.60  n  n 

II          compacted 1 2.80  n  n 

Plank,  good  condition 8.80  n  n 

Sand,  wet 3-2-6o  n  n 

II       dry 64.00  "  // 

The  comparative  cost  of  transportation  over  rough  roads  may- 
be estimated  from  Table  No.  2,  which  shows  w-ith  sufficient 
exactness  for  most  practical  purposes,  the  force  required  to  draw 
loaded  wagons  over  inclines.  This  table  shows  the  force  exerted 
by  the  load  in  its  downward  tendency-,  as  w-ell  as  the  force  re- 
quired to  draw-  it  up  grades  of  various  inclinations  ;  also  maxi- 
mum duty-  performed  by   an  average  horse,  weighing,  say  twelve 
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hundred  pounds,  the  friclion   of   the    surface    being   laken  al  one 
fiftieth  of  the  load  drawn  : 

TABLK   II. 

Power  in  lbs. 
Tendency  down    required  10 
the  pbne  in  lbs.  haul  one  ton 
per  ton. 

.00 
5.60 


Rale  of 
Grade.  Fl 
per  100  ft. 

0.0 

0.25 

0.50 

0-7S 


'•-5 
1.50 

'•75 

2.25 

2.50 

2-75 

3 

4 

S 

6 

7 
8 

9 
10 


Pressure  on 
the  plane  in 
lbs.  per  ton. 

2240 
2240 
2240 
2240 
2240 
2240 
2240 
2240 
2240 
2240 
2240 
2240 

^•239 
2238 
2237 
2233 
2232 
2232 
2231 
2229 


1 1.20 
16.80 
22.40 
2S.00 

3j-<» 
39- 20 
45.00 
50.40 
56.00 

6133 
67.20 
89.20 
1 12.00 
'34-40 
156.80 
1 79. 2o 
201.60 
224.00 


up  the  p'nne. 
45.00 
50.60 
S6.20 
61.80 
67.40 
73.00 
78.60 
84.20 
90.00 

9.S-40 
101.00 
106.33 
112.20 
134.20 
157.00 
1 79.40 
201.80 
224.20 
246.60 
269.00 


Max.  Load 
Hquiv.  Length   in  lbs.  which 
of  level  road 
miles. 


a  horse 
can  haul. 


1.000 


1.242 

'•373 
i.^oo 
1.622 
1.746 
1.871 
2.000 
2.120 
2.244 

2- 363 
2.484 
2.982 

3^444 
3.986 
4.844 
4.982 
5.480 
5^977 


6270 
.S37<' 
4')/ 3 
44')o 
414.^ 
3>'.?o 
3584 
3^90 
3"4 
293.S 
•=725 
2620 
2486 
2083 
■  800 
1568 
■367 
'-'35 
"25 
1030 


From  the  foreg^oing  tables,  and  from  statistics  gathered  by 
both  slate  and  national  bureaus,  it  has  been  calculated  that  the 
average  cost  of  tr.insportalion  by  animal  poweris  twenty-five  cents 
per  ton  per  tnile.  Furlheiniore,  the  rate  of  transport.^tlon  by  ani- 
mal power  is,  and  always  has  been,  excessively  high,  and  the  evi- 
dence of  all  statistics,  both  ancient  and   modern,  shows  hm  sliijht 


wheat,  beef,  pork,  molasses,  wagons,  horseshoes,  butter  and 
clothing.  Within  the  writer's  memory,  these  articles  were  pro- 
duced at  home,  or  in  small  shops  and  factories  dislribult'd,  like 
the  (Kjpulalion,  quite  equ.'illy  thri>ughout  the  country  at  cross-roads 
and  villages,  ulili/ing  crude  methods  ;tnd  operated  by  the  old- 
fashioned  Ire.'iilmill  or  horse  power,  ami  overshot  water  wheels. 
The  i>utput  of  tlour  per  m;in  per  day  in  those  mills  vlid  not  exceed 
ten  barrels.  .\t  the  great  W'itinipeg  and  Keewalin  mills  and  at 
Minneapolis  the  milling  business  has  been  so  concentrated  that 
to-d.'iy  the  output  per  ttt.tii  exceeds  one  himdred  barrels  aiul  the 
cost  of  production  is  correspondingly  reduced.  Hut  o(  what  bene- 
fit to  inaccessible  properl)'  in  the  interior  is  this  reduced  cost  of 
production,  unless  like  lacilities  for  transport.'ttion  .'tre  afforded? 

The  measure  of  benefit  which  any  improvement  in  |>roduction  in 
one  community  bears  to  .inother  community,  depends  entirely 
upon  the  Iranspot't^ition  facilities  bet  ween  the  two  places.  Re- 
cently a  customer  came  into  our  oflice  from  one  of  the  interior 
mining  districts.  We  estimated  the  plant  he  required  would  cost 
Si  ,255.  To  help  him  out  all  we  could,  we  eliminated  every  possible 
item  not  absolutely  essential  to  the  proper  working  of  the  planti 
and  allowing  also  for  erector  not  being  required,  we  found  we 
could  retiiice  our  price  lo^,  making  the  net  tot.tl  $1,130.  But 
how  insignificml  our  discount  appeared  when  we  learned  the 
freight  from  .Montreal  to  the  mine  would  cost  $1,248,  notwith- 
standing no  part  of  the  route  required  mule-back  transportation. 
Although  further  dist.'int  frO[n  Moiitre.'il,  the  same  plant  could  be 
transported  to  Vancouver  for  less  than  $250. 

Cottcentration  of  population  and  production  requires  for  the 
better  equilization  of  supply,  atid  price  of  materials  and  provisions, 
that  such  centres  must  be  provided  with  commercial  veins  and 
arteries  which  shall  quickly  antl  cheaply  transport  or  exch.ange 
urban  and  suburh.'in  p.'issengers  atid  commodities.  While  long 
h:tn!  rates  of  trans[iortatioii  h\'  r;illro:iils  ;\nd  sie:tinstii|>s  liave  been 


Fig.  1. 


miprovement  as  compared  with  the  progress  made  in  other  de- 
partments of  industry,  and  by  other  means  of  transportation.  It 
being  true  that  the  value  of  land  and  wages  of  labor  are  affected 
by  the  cost  of  transportation,  we  should  expect  to  find  that  where 
so  high  a  rale  as  twenty-five  cents  per  ton-mile  prevails,  the  land 
would  diminish  in  value,  and  the  rewards  of  labor  bestowed  upon 
such  lands  would  grow  less  and  less.  What  we  expect  to  find, 
we  do  find. 

A  forcible  illustration  of  this  fact  was  brought  to  the  writer's 
attention  a  few  days  ago.  A  resident  of  Long  Island,  living 
about  fifty  miles  out  from  New  York  city,  owns  500  acres  of  as 
fertile  land  as  may  be  found  anywhere.  Although  beautifully 
situated,  and  with  every  natural  advantage  to  favor  production, 
the  cultivation  of  all  staple  products  has  been  abandoned  by  him 
owing  to  lack  (^f  proper  transportation  facilities.  With  potatoes 
jobbing  at  eighty  cents  to  one  dollar  per  bushel  in  New  '\'ork,  he 
was  compelled  to  sacrifice  his  entire  crop,  giving  away  hundreds 
of  bushels,  rather  than  allow  them  to  rot  in  his  cellars. 

It  is  not  necessary  for  the  careful  observer  to  rely  solely  upon 
official  reports  for  information,  for  the  above  is  but  an  every-day 
example  of  the  result  of  excessive  cost  of  transportation,  the 
ever-decreasing  price  of  inaccessible  land,  and  the  diminished 
rewards  of  labor  bestowed  upon  it.  The  price  of  land  and  the 
value  of  labor  decreases  in  almost  inverse  proportion  to  the  dis- 
tance over  which  the  agricultural  products  must  be  transported 
by  horse  power. 

One  fact  is  patent  to  all,  that  whereas  formerU'  the  distribution 
of  population  Vas  approximately  equal  over  the  face  of  the 
country,  it  is  gradually  becoming  concentrated  into  large  cities  to 
such  an  extent  that  already  fully  one-half  of  the  inhabitants  of  the 
older  sections  of  the  country  live  in  cities.  The  evident  reason 
for  this  is  competition,  the  demand  for  increased  output  at  re- 
duced cost.  Concentration  indicates  increased  power  for  produc- 
tion.    Take,  for  instance,  some   of  our   commonest    staples,  like 


wonderfully  cheapened,  there  still  remains  a  space  of  fifteen  to 
twenty-five  or  even  forty  or  fifty  miles  surrounding  every  com- 
mercial centre,  which  has  never  been  covered  by  any  cheap 
method  of  transportation.  Such  distances  are  beyond  the  possi- 
bility of  cheap  or  efficient  service  by  animal  power,  and  the  ter- 
minal charges  and  bulky  plant  required,  precludes  any  possibility 
of  much  reduction  in  railroad  lariflTs.  What  we  require  therefore 
is  a  new  system  of  transportation  which  shall  be  alike  available 
for  freight  and  passengers. 

The  problem  of  handling  exclusively  passenger  traffic  is  com- 
paratively simple  ;  indeed  it  has  already  been  solved  for  those  dis- 
tricts where  the  population  is  sufficienti)'  dense  to  support  steam 
or  electric  tramways  requiring  no  other  source  of  revenue.  Ex- 
perienced railroad  men  are  unanimous,  however,  in  agreeing  that 
no  road,  whether  steam  or  electric,  will  pay  in  a  thinly  settled 
district,  unless  assisted  by  a  bonus  or  by  the  addition  of  freight 
traffic. 

In  this  day  of  great  competition  capital  is  constantly  seeking 
methods  for  reducing  costs.  Manufacturers  calculate  even  the 
individual  bristles  required  to  make  a  brush,  and  the  ounces  of 
warp  in  a  yard  of  cloth.  An  extra  hair  in  a  brush  or  an  ounce  of 
warp  more  than  is  necessary,  does  not  amount  to  much  in  a  single 
brush  or  a  yard  of  cloth,  but  the  savings  in  a  day's  output  might 
make  a  perceptible  increase  in  the  dividend  account.  Cost  of 
operation  and  maintenance  are  to-day  the  great  factors  in  every 
commercial  or  manufacturing  calculation.  Capital  is  ever  ready 
to  supply  the  installation  provided  it  can  be  instired  a  fair  return 
on  the  investment. 

This  age  has  not  only  developed  the  mechanical  and  the  elec- 
trical engineer,  but  to-day  they  are  striving  harder  than  ever  to 
distance  as  far  as  possible  the  civil  engineer  whose  development 
of  the  highway,  the  canal  and  the  railroad,  made  him  famous 
years  ago.  That  the  civil  engineer  has  achieved  wonderful  re- 
sults in  the  operation  of  steam  roads  no  one  will  deny,  but  for  the 
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solution  of  the  short  haul  problem  we  must  eliminate  his  cumber- 
some trains,  his  extensive  terminals  and  expensive  equipment  and 
service  g'eiierally,  before  we  can  hope  to  approach  the  mean  line 
of  tariffs  which  shall  re-establish  the  movement  of  commodities 
within  every  part  of  the  short-haul  circle.  Then  may  we  expect 
a  moie  even  balance  of  land  values,  and  from  the  increased  traffic 


mediate  benefit  of  the  higher  city  market  rales  for  their  produce, 
as  well  as  competitive  selection  and  prices  for  supplies.  Local 
and  sub-stations  were  to  be  established  at  frequent  points  along 
the  line  where  the  farmers  could  deposit  their  produce  10  be  for- 
warded by  next  train  to  a  central  clearing  house  in  the  city  from 
whence    it    could    be    delivered    at  once    to   the    consumer.     The 


Fig. 


Fig.  3. 


will  come  substantial  dividends  to  thejinvestor  in  railway  securities. 
In  1894  the  writer  promoted  a  scheme  for  uniting  one  of  the 
large  commercial  centres  on  Lake  Erie  with  several  surrounding 
counties  by  a  system  of  electric  railways  which  would  combine 
both  freight  and  passenger  traffic.  The  arrangement  was  such 
that  the  farmers   anywhere   along  the  line    would    secure  the  im- 


scheme  was  to  be  co-operative'in  a  measure,  the  subscribers  to 
receive  the  first  benefits.  Telephone  connection  was  to  be  eslab- 
lished  between  the  city  and  farm  residences  through  the  com- 
pany's local  stations,  ami  direct  orders  for  goods  from  the  city 
merchant  could  be  received  bj'  wire  and  despatched  by  next  train 
out.     Only    samples,  or   a  very   limited    supply   of  staple   goods, 
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were  to  be  kept  at  the  local  stations,  the  princip.'il  slock  to  be 
maintained  at  the  central  clearing  house,  and  by  the  various  city 
iTierchants  who  belonjfed  to  the  s\'ndtcate.  Kleclric  current  for 
light  and  power  were  also  to  be  supplied  to  consumers  .'ilong  the 
line.  In  short  it  was  proposed  to  so  unite  city  and  country  by 
wire  and  rail  that  all  would  enjoy  equal  facilities  for  obtaining 
supplies. 

Unfortunately  the  financial  depression  of  that  year  so  handi- 
capped our  efforts  that  we  were  unable  to  carry  out  the  pro- 
ject, but  those  who  gave  the  subject  most  cireful  consideration  at 
the  time  still  expect  to  see  some  such  system  as  the  above  in 
general  use. 

The  latest  development  in  the  line  of  providing  for  goods  traffic 
on  electric  tramways  came  to  the  writer's  notice  some  inonths  ago 
in  the  shape  ot'  a  coinbin.'ition  vehicle,  so  constructed  as  to  be 
readily  convertible  for  use  upon  any  ordinary  roadway  or  upon  a 
railroad  track.  It  can  be  shifted  from  one  to  the  other  at  will, 
without  the  necessiiy  of  reloading  or  rehandling  the  contents  be- 
tween piiints  of  shipment  .'ind  destination.  The  ide;i  is  not  alto- 
gether new,  but  the  applicition  will  no  doubt  impress  you  all  as 
novel  in  the  extreme. 

Nolwilhsianding  the  similarity  of  names  the  writer  begs  to  dis- 
claim any    connection    with  the    introduction    of  this   st-henie,    but 


The  rail  truck  is  not  materi.iUy  diftcrenl  lV*>in  the  car  truck  in 
general  use  upon  our  electric  railwavs,  except  that  it  is  provided 
with  special  allachinenis  for  automatically  gripping  and  support- 
ing the  wagon  proper.  The  truck  is  exceedingly  simple  in 
design  and  very  light  in  proportion  to  its  strength,  being  con- 
structed entireU'  of  wi'ought  iron  .'ind  c.'tst  steel. 

Figure  2  slu>ws  more  dearl)-  the  tlet;iil  construction  of  the  rail 
truck  , 'mil  the  ,'irrangement  of  the  cast  steel  segments  or  dogs, 
supported  in  pl;ice  luiri/ont.ally  by  he.Tvy  plate  springs,  atid  used 
for  the  purpose  of  engaging  the  axles  of  the  ro.iil  wagon  as  the 
tnu'k  approache.    from  either  direction. 

Figuri*  ^\  shows  ilu-  ri>;id  wagiui  in  pi>sition  on  the  loading 
switch  with  rail  truck  iu»vlerne;ith,  the  iK^gs  t'ug.'iging  the  axles, 
re.'itly  to  pull  aheail.  .\s  the  truck  is  dr.'iwn  Ittrwaril  on  the  level 
rail  by  the  electric  motor,  the  impact  of  the  projecting  dogs 
against  the  wagon  axles  also  starts  the  wagon  forward,  .inil  as 
the  latter  travels  down  the  inclined  switch  track,  the  axles 
gradu.'iUy  settle  into  the  notch  provided  in  the  c.'ist  iroti  journal 
frames. 

Figure  4  represents  the  wagon  mounted  on  r.iil  truck  standing 
on  the  open  track  ready  to  be  coupled  to  a  motor  car,  or  electric 
locomotive. 

I'"igure  5  illustr.ites  a  train  office  wagc»iis,  ilrawn    by  a   familiar 
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nevertheless  the  principle  involved  certainly  commands  attention. 
The  Bonner  Rail  Wagon  Company,  organized  about  a  year  ago 
to  develop  the  patents  of  Col.  Jos.  C.  Bonner,  of  Toledo,  Ohio, 
states  in  its  prospectus  that  it  will  build  rail  wagons  and  operate 
them  through  leases  or  franchises  granted  to  interurban  electric 
railroads.  It  is  proposed  that  such  roads  shall  be  equipped  with 
any  stipulated  number  of  rail  wagons,  thus  enabling  I  hem  to 
supply  patrons  at  any  point  along  their  lines,  or  at  the  terminal 
stations. 

The  general  supervision  and  control  will  be  vested  in  the  Rail 
Wagon  Company,  thus  relieving  the  local  electric  railwavs  of  the 
detail  inspection  and  repairing,  as  well  as  freight 
contracting.  The  Wagon  Company  will  contract 
to  provide  service  as  the  traffic  of  the  electric 
roads  may  require.  The  wagons  will  be  neat  and 
substantial  and  tarp.iulin-covered  at  all  times, 
whether  loaded  or  not,  after  the  same  mannei 
as  the  goods  vans  are  covered  on  English  and 
continental  railroads.  This  provision  permits 
sealing  and  also  provides  protection  against  ex- 
posure to  inclement  weather. 

.\s  an  essential  feature  of  this  enterprise,  the 
Rail  Wagon  Company  will  supply  horses  and 
drivers  for  service  at  terminals,  thereby  retain- 
ing in  responsible  hands,  the  execution  of  traffic 
agreements  and  establishing  a  direct-connecting 
link  between  the  producer  and  the  consumer.  Agents  will  collect 
the  freight  charges,  which  charges  will  include  delivery  to  con- 
sumer. The  tariff  r.'ites,  covering  both  freight  and  delivery,  will 
naturally  be  much  less  than  prevailing  freight  charges  under  old 
methods  of  transportation,  since  no  allowance  need  be  made  for 
capital  invested  in  expensive  terminals  or  for  maintenance  of  same. 

Figure  i  of  the  annexed  cuts  illustrates  the  integral  parts  of  the 
combination  vehicle.  The  wagon  proper  is  patterned  after  the 
ordinary  improved  road  wagon,  modified,  of  course,  for  the 
special  nature  of  the  service  contemplated.  The  running  gears 
and  springs  are  of  standard  construction  having  a  carrying 
capacity  of  from  three  to  seven  tons,  depending  upon  the  class  of 
freight  to  be  carried. 


looking  electric  locomotive  en  route  across  the  country,  while 
figure  6  represents  several  rail  wagons  side  tracked  in  convenient 
market  stalls,  the  commission  agent  or  owner  serving  out  the 
contents  fresh  from  the  farm. 

The  actual  time  required  for  unshipping  the  wagon  from  the 
truck  for  road  use,  and  vice  versa,  is  not  more  than  would  be 
required  for  coupling  together  cars  in  making  up  a  train. 

The  weight  of  the  combined  wagon  and  truck  is  sufficient  to 
insure  perfect  rail  traction  and  the  proportion  between  carrying 
capacity  and  dead  weight  averages  about  the  same  as  the  or- 
dinary freight  car. 


Fit:.  5. 

By  establishing  a  uniformity  of  dimensions  and  making  the  rail 
truck  interchangeable,  the  wagons  can  be  loaded  either  end  on 
from  either  direction,  and  any  number  of  rail  wagons  can  be  con- 
nected and  moved  in  either  direction  as  a  train,  by  steam,  electric 
or  other  motive  power. 

The  farmer  or  merchant  need  have  no  ownership  In  the  rail 
wagons.  On  a  signal  or  other  notice  to  the  electric  railroad,  a 
rail  wagon  may  be  placed  on  a  convenient  farm  switch  or  siding. 
The  farmer  readily  unships  the  wagon  from  its  rail  truck  by 
simply  hitching  his  horses  to  the  wagon  and  driving  off,  leaving 
the  rail  truck  to  remain  where  It  stands  until  he  returns  with 
wagon  loaded  for  market.  Convenient  receiving  and  distributing 
stations  can  be  located  in  the    cities.      Bulk    merchandise   can   be 
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handled  ;  parcels,  mail  and  express  matter  also,  the  rail  wagon 
making  store  to  store  collections  or  deliveries.  The  movement  of 
these  rail  wagons  need  not  in  any  way  interfere  with  passenger 
service  of  the  electric  railways,  the  heavy  traffic  being  carried  at 
night,  when  the  electric  lines  and  streets  are  least  in  use. 

The  great  value  of  this  novel  method  of  handling  goods  traffic 
is  readily  demonstrated.  Xot  only  does  it  insure  economy  of  lime, 
labor  and  expense  by  avoiding  reloading  in  transit,  but  the  reduc- 
tion in  breakage  which  usually  attends  the  shipment  of  eggs, 
glassware,  pressed  brick,  or  other  Iragile  commodities,  guarantees 
for  it  preference  over  other  systems  of  transportation. 

With  these  changed  conditions  of  suburban  traffic  the  greater 
part  of  the  haul  would  be  by  rail,  consequently  the  weight  of  the 
load  unils  can  be  greatly  increased.  .A  team  of  horses  can  exert, 
for  a  short  period,  twice  the  average  tractive  pull  which  they 
would  be  able  to  e.xert  continuously  throughout  a  day's  work,  and, 
so  long  as  the  resistance  on  the  incline  is    not    more    than    double 


K-S-TREET        M  ARKE-r 


r^/*/  \  \  \ 


Fig.  6. 

the  resistance  on  the  level,  it  follows  they  would  be  able  to  draw- 
over  short  hills  the  maximum  load  they  are  capable  of  drawing 
along  a  level  road. 

Such  a  system  as  the  above  would  at  once  render  accessible 
endless  acres  of  fertile  interior  lands,  and  open  them  up  to  the 
systematic  energy  of  the  thrifty  market  gardener,  the  dairyman 
and  the  fruit  grower.  Improved  conditions  would  result  to  the 
truck  farmer,  who  would  no  longer  be  obliged  to  spend  his  night 
in  long  weary  drives  in  order  to  leach  the  early  market.  Instead, 
his  day's  harvest  would  be  transported  to  town  during  the  night 
by  electric  rail  wagon  while  man  and  horse  refresh  themselves  in 
sleep. 

Thus  would  we  increase  the  market  value  of  distant  agricultural 
lands,  and  at  the  same  lime  retain  present  values  of  nearby 
property.  With  the  increase  of  land  values  and  production,  must 
also  come  increased  traffic  for  existing  or  proposed  suburban  rail- 
ways. 

THE  QUIMBY  SCREW  PUMP. 

Bv  W.  T.  BoNNKR,  Montreal. 
The  probable  increased  demand  for  electric  current 
due  to  the  introduction  of  this  new  type  of  pump,  which 
has  entered  the  field  of  competition  for  commercial  suc- 
cess within  a  recent  period,  should  offer  sufficient  reason 
for  describing  it  briefly  in  a  paper  for  the  benefit  of  this 
Association.      The  novel  feature  of  tlie  pump  is  its  sim- 


trical  power,  since  any  appliance  which  offers  increased 
permanent  demand  for  current  must  add  a  correspond- 
ing value  to  his  franchise. 

.As  will  be  noticed  by  an  inspection  of  the  accompany- 
ing illustrations,  the  Quimby  pump  consists  of  two 
parallel  shafts,  on  which  are  mounted  the  four  screws 
that  act  as  pistons  in  propelling  the  water,  so  arranged 
that  in  each  pair  the  thread  of  one  screw  projects  to  the 
bottom  of  the  space  between  the  threads  of  the  opposite 
screws.  The  screw  threads  have  flat  faces  and  peculiarly 
undercut  sides  ;  the  width  of  the  face  and  the  base  of 
the  thread  being  one-half  the  pitch.  The  pump  cylinder 
fits  the  perimeters  of  the  threads,  as  shown  iu  figure  2. 
Space  enough  is  left  between  the  screws 
and  the  cylinder  and  between  the  faces  of 
the  intermeshing  threads  to  allow  a  close 
running  fit  without  actual  contact.  There 
is  no  end  thrust  of  the  screws  in  their 
bearings,  because  the  back  pressure  of  the 
column  of  liquid  is  delivered  to  the  middle 
of  the  cylinder,  and  the  endwise  pressure 
upon  the  screws  in  one  direction  is  exactly 
counterbalanced  by  a  like  pressure  in  the 
opposite  direction. 

The  suction  connection  is  shown  at  S  in 

Fig.   I,  and  opens  into  a  chamber  tinder- 

neatli    the    pump    cylinder.      The   suction 

liquid  passes  through  this  chamber  to  the 

two  ends  of   the    cylinder,    and    is    forced 

from  the  two  ends  toward  the  centre  by  the 

action    of  the   two   pairs  of  intermeshing 

threads,  the  discharge  being  in  the  middle 

of  the  top  of  the  cylinder,  as  shown  at  D. 

The  power  to  drive  the  pump  is   applied    to  one  of    the 

shafts,  and  the  second  shaft  is   driven    by    means    of    a 

pair  of  gears,  shown  at  G  in  Fig.  i. 

The  pump  has  no  internal  packing,  no  valves,  and  no 
small  moving  parts.  The  only  packing  is  in  the  stuffing 
boxes  where  the  two  shafts  pass  through  the  cylinder 
head.  .As  these  stufling  boxes  are  on  the  suction  end  of 
the  pump,  there  is  no  tendency  to  blow  out  the  packing. 
The  Quimby  electric  pump  is  especially  valuable  in 
connection  with  the  hydro-electric  operation  of  elevators. 
These  pumps  have  been  in  use  for  elevator  service  for 
several  years  with  very  satisfactory  results,  and  have 
been  successfully  applied  to  the  pressure  tank  systein, 
the  gravity  system,  and  for  pumping  directly  into  the 
elevator  cylinder. 

When  used  in  connection  with  the  pressure  tank 
system,  the  suction  is  connected  with  the  elevator  dis- 
charge tank,  the  ptimp  discharging  into  the  pressure 
tank.  The  pump  is  controlled  by  means  of  a  pressure 
regulator  and  starting  box,  as  illustrated  in  Fig.  3. 
When  the  pressure  in  the  tank  falls,  the  regulator  oper- 
ates the  starting  box  and  the  pump  runs  until  the    pres- 


Fig.   1. 

plicity,  utilizing  as  it  does  a  very  simple  mechanical 
principle  in  a  very  unusual  manner  for  performing  useful 
work. 

Without  attempting  to  refer  to  the  many  more  or  less 
successful  efforts  of  other  inventors,  contemporary  with 
or  prior  to  Mr.  Quimby,  this  paper  will  be  confined  to  a 
brief  description  of  the  pump,  with  some  further  refer- 
ence to  its  commercial  success.  The  latter  is,  of  course, 
a  first  consideration  to  the   manager  or  owner  of   elec- 


FlG.    2. 

sure  has  been  restored  in  the  tank  to  the  required 
number  of  pounds. 

By  the  peculiar  construction  of  the  Quimby  pumps 
there  is  no  pulsation,  and  the  flow  of  water  is  smooth 
and  continuous,  thus  enabling  the  pumps  to  pump  air 
into  the  pressure  tank  easily  and  without  danger  of  air 
binding. 

When  used  in  connection  with  the  gravity  system,  the 
pump   section   is  connected    with  the    lower   discharge 
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tank,  and  tlie  discharge  from  the  pump  is  elevated  into 
the  root  tank.  The  pump  is  controlled  hy  means  o!  a 
float  in  the  discharge  tank,  and  a  starting  box.  When 
the  discharge  tank  is  full  the  float  rises  and  starts  the 
pump  ;  the  pump  then  runs  until  the  discharge  tank  is 
empty  and  the  roof  tank  is  full.  When  the  discharge 
tank  has  been  emptied  the  float  stops  the  pump.  This 
system  of  control  is  simple  and  works  exceedingly  well 
in  practice. 

For  pumping  directly  into  the  elevator  cylinders,  these 
pumps  have  a  very  high  efficiency.  The  multiplication 
of  cylinders  in  a  reciprocating  pump  diminishes   the    in- 


he  automatically  operated,  thus  doing  awav  with  the 
constant  care  and  attention  required  by  a   steam   pump. 

I'igure  5  represents  a  switch  for  automatically  starling 
and  stopping  electric  motors  up  to  and  including  live 
horse  power.  It  is  arranged  to  allow  the  current  to 
gradually  enter  the  motor  through  resistance,  preventing 
undue  sparking  at  the  commutator  at  the  time  of  start- 
ing the  motor,  thus  taking  the  place  of  a  starting  box 
or  rheostat,  which  is  usually  operated  by  hand.  I'"or 
pumps  of  larger  size  it  is  advisable  to  use  the  controlling 
apparatus  shown  in  Fig.  3. 

Whether   operated    by    belt    or    direct    connected    to 


tensity  of  the  effect  of  the  pulsations  by  increasing  their 
frequency,  but  does  not  entirely  remove  the  pulsations. 
W'here  Quimby  pumps  have  been  applied  to  pumping 
directly  into  the  elevator  cylinders,  the  motion  of  the 
cars  is  as  smooth  as  in  the  pressure  tank  system.  The 
advantage  of  direct  pumping  is  that  the  pressure  against 
which  the  pump  works  is  proportional  to  the  load  in  the 
car,  and  as  the  average  elevator  load  is  about  half  the 
maximum  load,  the  saving  in  comparison  with  the  pres- 


electric  motors  or  steam  engines,  the  Quimby  pump  has 
many  advantages.  For  waterworks,  oil  refineries,  or 
other  service  where  liquids  are  pumped  through  long 
pipe  lines,  any  pulsation  in  the  delivery  adds  to  the  diffi- 
culty of  maintaining  tight  joints.  The  Quimby  pump, 
however,  has  an  absolutely  pulseless  delivery,  and  at  the 
same  time  a  very  high  efficiency.  Long  series  of  tests 
show  an  average  efficiency  of  more  than  55  per  cent, 
from  wire  to  water.  In  many  instances  tests  have 
shown  as  high  as  65  or  66  per  cent,  efficiency.  The  log 
of  two  tests  is  given  below  in  order  to  show  the  varia- 
tion in  output  of  current  per  gallon  of  water  pumped 
under  different  heads. 

TE.ST  NO.   1 
No.  2^  Quimby  piiinp  direct  connected  to  1  li.p.  Lnndell  motor. 


Pressure. 

Volls. 

.Amperes. 

Revolutions. 

Lbs. 

Time. 

2 

226 

'•25 

i860 

292 

I  min. 

10 

230 

'•7.S 

1650 
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II 

20 
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2.00 

1520 
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„ 

30 
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2.50 

1280 

.78 

n 

40 
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3.00 
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n 

.SO 
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3-25 

1130 
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II 

60 
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3-75 

1130 
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II 

70 

2.34 

4-S 
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II 

Xo 
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4-5 
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81 

II 

90 

222 

5-0 

955 

76 

II 
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2,34 
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" 
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ressure. 
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Amperes. 
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30 
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35 
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56 

40 

n 

43 
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57 

.SO 

tl 

49 
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60 

60 

„ 

57 

1180 
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59>^ 

70 

tl 

62 

I160 

250 

SS/"^ 

80 

II 

68 

1  100 
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56 

90 

n 

75 

1080 

222 

55 
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sure  tank  system  is  obvious.  Where  an  elevator  has 
been  operated  by  water  from  the  city  mains,  a  consider- 
able saving  can  usually  be  effected  in  the  cost  of  opera- 
tion and  the  service  much  improved  by  the  application 
of  an  electric  pump. 

It  will  be  seen  from  the  foregoing  description  that  the 
Quimby  electric  pump,  when  applied  to  an  elevator,  can 


The  peculiar  construction  of  the  Quimby  pump  is 
such  that  it  will  readily  handle  thick  products,  such  as 
paraffine,  hot  tar,  pitch,  white  lead,  melted  sugar, 
glucose,  soap,  lard,  etc.  For  this  service,  reciprocating 
pumps  are  not  desirable,  for  the  reason  that  heavy 
liquids  are  likely  to  be  churned  by  the  action  of  the 
plungers,  and  the  friction  of  the  material  passing 
through  the  valves  and  ports,  greatly  reduces  the 
capacity  and   efficiency. 

The  Quimby  pump  has  now  been  in  actual    use  suffi- 
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ciently  long  to  have  passed  the  experimental  stage.  It 
is  being  used  for  all  kinds  of  service,  under  most  trying 
conditions,  and  the  results  have  proved  its  efficiency, 
durability  and  economy. 

The  writer  recently  inspected  one  of  the  number  seven 
pumps  installed  in  the  New  York  Sun  building,  where 
it  is  being  used  in  connection  with  elevators  operating 
on  the  pressure  tank  system.  The  arrangement  of  the 
pump  and  motor  is  the  same  as  shown  in  E^igure  4, 
while  the  rheostat  and  controlling  device  are  similar  to 
that  shown  in  Figure  3.  The  instant  the  pressure  on 
the  gauge  tank  indicated  a  discharge  of  the  water,  the 
controlling  device  would  close  the  circuit  and  start  the 
pump,  which  would  continue  to  run  until  the  pressure 
reached  the  normal  limit,  when  the  current  would  be 
shut  off,  and  the  pump  would  stop.  In  its  operation,  both 
pump  and  motor  appeared  to  be  perfectly  automatic,  and 
the  absence  of  noise  and  vibration   was  very  noticeable. 

The    writer    was    also   shown    other    installations   of 


including  five  submarine  cables  of  a  combined  length  of  about  16 
miles. 

From  (Juesnelle  the  main  line  crossed  the  Fraser  river  to  the 
westward,  and  following  a  north-westerly  course,  with  Behring 
Strait  as  its  next  objective  point,  reached  the  Naas  river — about 
400  miles  distant  from  Que^nelle — when  the  second  Atlantic  cable 
was  successfully  laid,  and  operated  July  29th,  1866. 

The  construction  party  of  about  251)  men — and  which  included 
exjjlorers,  surveyors,  choppers,  line  builders,  operators,  and 
transport  gangs — on  receiving  the  news  of  the  completion  of  the 
cable,  remained  in  camp  two  or  three  days,  awaiting  de\'elop- 
ments.  At  the  end  of  this  time,  finding  the  cable  continued  to 
work  well,  they  set  out  for  civilization,  leaving  their  tools,  stores 
and  material  to  the  lender  mercies  (in  great  part)  of  the  Hudson's 
Bay  trappers  and  the  native  red  man,  as  their  transport  out  would 
have  cost  more  than  the  new  article. 

During  the  winter  of  1866-7,  a  station  was  maintained  at  Fort 
Stager,  on  the  Skeena  river,  where  an  operator  by  name  of  Mc- 
Cartney and  a  companion  domiciled  until  the  following  spring, 
and  where  oftentimes  during  those  —  to  him — dreary  winter  months 
I  held  converse  with  him  by  wire  from  Yale. 

In  addition  to  the  construction  party,  the  company  owned  and 
had  in  service  a  fleet  of  vessels,  steam  and  sail,  plying  upon  ocean 
and  river,  some  in  the  transportation  of  material,  supplies  and  line 


Fig.  4. 


Quimby  pumps  for  various  purposes,  such  as  tank 
service  for  high  commercial  buildings,  elevating  melted 
sugar  from  the  basement  to  the  top  floors  in  refineries, 
and  for  other  service. 

Altogether  the  Quimby  pump  appears  to  offer  a  wider 
range  for  the  utilization  of  electric  power  than  any  other 
apparatus  presented  for  some  time  past  and  in  a  field 
also  where  cost  of  installation  and  operation  are  both 
very  important  factors. 


THE  TELEGRAPH  IN  BRITISH  COLUMBIA. 

IJv  R.  B.  McMlLKiNU. 

Since  that  excellent  paper  on  the  "Early  Construction  of  Tele- 
graph Lines  in  the  Dominion  "  was  submitted  at  the  fifth  con- 
vention by  Mr.  Charles  P.  Dwiglit,  I  have  had  in  mind  the  need 
of  a  supplementary  clause  concerning  the  introduction  of  the 
telegraph  into  this  province  in  the  early  sixties,  and  which  was  to 
constitute  a  section  of  the  somewhat  formidable  undertaking  of 
connecting  the  New  with  the  Old  World  by  means  of  about 
eighteen  thousand  miles  of  land  line. 

It  may  be — it  doubtless  is — within  the  recollection  of  some  of 
our  members  that,  on  the  failure  of  the  first  Atlantic  cable  in  1858, 
there  was  set  in  motion  as  a  means  of  attaining  the  same  end — 
i.e.,  telegraphic  communication  between  the  two  hemispheres — a 
gigantic  enterprise,  known  as  the  "  Collins  Overland  Telegraph 
(Russian  Extension)  Company,"  having  in  view  the  stretching  of 
a  wire  from  the  telegraphic  system  of  the  Pacific  Stales,  through 
British  Columbia,  and  via  Behring  Strait  to  Russia  and  Europe. 

With  marvellous  energy  and  enterprise,  the  work  of  construc- 
tion was  commenced  in  1863,  the  line  entering  British  Columbia 
from  the  south  in  Longitude  122  W.  in  1864,  being  carried  thence 
to  New  Westminster,  from  which  point  it  followed  the  valley  of 
the  Fraser  river  and  the  Cariboo  wagon  road  northward  to 
Quesnelle,  a  distance  of  about  450  miles,  which  point  was  reached 
in  1865.  Offices  were  established  along  the  way,  and  from 
Quesnelle  southward  the  line  was  soon  opened  for  commercial 
business.  The  enterprise  proved  a  great  boon  to  the  early  colon- 
ists, both  by  reason  of  the  large  expenditure  necessary  in  its  con- 
struction and  operation,  as  well  as  by  the  facilities  offered  thereby 
to  the  widely  separated  settlements  for  speedy  commimication. 

In  1865,  also,  a  branch  line  was  run  across  the  San  Juan 
Archipelago  to  Vancouver  Island,  connecting  Victoria,  the 
capital  of  British  Columbia,  w^ith  the  main  line  at  Swinomish, 
Washington  Territory.      This  branch  was  about  74  miles  in  length, 


ei|uipmenl,  others  in  preparing  for  the  placing  of  a  cable  across 
Behring  Strait,  a  distance  of  about  60  miles — quite  an  undertaking 
at  that  date. 

Of  the  fleet,  I  now  recall  the  ocean  steamer  "  George  S. 
Wright,"  the  river  steamer  "  Mumford,"  barques  "Onward," 
Clara  Bell,"  "  H.  L.  Rudgers,"  ship  "  .Nightingale,"  schooner 
"  Milton  G.  Badger."  The  "  Onward  "  made  a  trip  to  Siberia 
with  material  and  supplies,  was  caught  in  the  ice — where  she  re- 
mained all  winter — and  became  a  wreck  when  the  ice  moved  in 
the  spring. 

The  Behring  Strait  cable  was  to  stretch  from  Cape  Prince  of 
Wales,  on  this  side,  to  Plover  Bay,  on  the  Siberian  shore,  from 
which  latter  point  inland  about  350  miles  of  line  had  been  erected, 
while  southward  from  Cape  Prince  of  Wales,  in  Russian  America, 
about  300  miles  of  land  line  had  also  been  constructed. 

The  course  of  this  contemplated  line  through  the  British  posses- 
sions and  down  the  great  waterways  of  Russian  America  would 
doubtless  have  brought  it  into  close  proximity  to  the  present 
Kiondyke  gold  fields,  and  near  Dawson  City,  in  which  event  it  is  not 
improbable  that  the  hole-digging  necessary  would  have  developed 
the  riches  of  thai  section  at  least  30  years  earlier,  and  have  given 
to  the  former  generation  an  additional  important  mining  epoch. 

The  history  of  the  building  of  this  line,  and  the  causes  which  led 
to  a  work  having  for  its  object  the  encircling  of  the  world  by  wire 
at  so  early  a  date,  is  likely  always  to  be  read  with  interest. 

The  company — which  subsequently  merged  into  the  Western 
Union  Telegraph  Company — maintained  the  line  northward  as  far 
as  Quesnelle  until  purchased  in  1870  by  Ihe  British  Columbia  gov- 
ernment, which  in  turn  handed  it  over  to  Ihe  DoTninion  govern- 
ment on  British  Columbia  entering  the  Confederation  in  1871. 
Later  still,  the  Canadian  Pacific  Railway  assumed  control  south 
trom  Ashcroft.  While  under  government  control,  and  previous  to 
the  influx  of  population  consequent  upon  the  building  of  the  Cana- 
dian Pacific  Railway,  the  revenue  fell  far  short  of  the  expenditure 
yearly. 

In  1867,  Buie  Bros.,  merchants,  built  a  branch  line  from  Ques- 
nelle to  Barkerville,  in  the  Cariboo  gold  region,  a  distance  of  60 
miles.  This  branch,  together  with  the  main  line  between  Ques- 
nelle and  Ashcroft,  is  still  operated  by  the  Federal  government. 

The  original  expenditure  in  the  construction  of  the  British  Co- 
lumbia section  of  the  Intercontinental  line  reached  the  large  sum, 
roundly,  of  three  million  dollars. 

I  have  written  from  memory,  yet,  doubtless,  with  comparative 
accuracy,  through  having  been  in  the  company's  service  during 
construction  and  for  some  years  afterward,  and  while  in  charge 
of  Quesnelle  office  in  1866  becoming  the  medium  by  which  ihe 
news  of  the  successful  laying  of  the  Atlantic  cable,  July  29lh,  1866, 
reached  the  construction  party  400  miles  north-west  of  that  point 
on  July  30th,  1866. 
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THE  STEAM  END. 

In  a  paper  read  at  a  former  convention  of  this  Asi-ocialion,  it 
was  stated  that  purchasens  of  electrical  apparatus  made  very 
careful  enquiries  as  to  the  efficiency  of  same,  the  price  being  of 
secondary  importance.  If  this  applies  to  the  electrical,  why 
should  it  not  apply  to  the  steam  end  as  well  ?  1  am  sure  that 
there  are  very  few  plants  where  the  proprietors,  or  those  in 
charge,  inquire  as  to  the  efficiency  of  the  boilers  and  engines, 
the  price  with  these  items  being  the  very  first  consideration, 
generally. 

It  is  very  seldom,  in  specifications  for  steam  pl:inls,.that  there 
is  anything  said  about  the  efficienc\'  of  the  boilers,  or  the  water 
consumption  per  horse  power  hour  at  the  engine.  This  I  con- 
sider one  of  the  most  im|>ortanl  points  in  connection  with  the 
ste.'im  plant.  There  are  engines  running  which  are  supposed  to 
be  first-class  and  up  to  date,  where  the  water  consumption  per 
horse  power  hour  is  nearly  double  what  it  ought  to  be,  and  if  the 
m.Hnagement  in  some  of  these  plants  would  go  to  the  trouble  of 
calculating  the  coal  consumption  per  electrical  horse  power  at 
the  bus,  1  am  of  the  opinion  that  the  results  obtained  would 
simply  astonish  them.  I,  myself,  have  records  of  the  coal  con- 
sumption of  a  plant,  togeilier  with  the  total  meter  readings,  ex- 
tending over  a  number  of  years,  and  allowing  for  the  loss  on  the 
line,  together  with  that  on  the  generators,  and  although  the  plant 
was  a  non-condensing  one,  yet  the  records  there  are  not  out  of 
the  way.  In  another  plant  where  I  was  making  a  two  days' 
test  as  to  the  relative  v.ilues  of  coal,  I  found  the  coal  consump- 
tion per  E.H.P.  at  the  bus  just  double  the  former  plant,  which 
might  be  considered  high  by  some.  This  second  plant  was  coiv 
densing.  The  load  was  of  such  a  nature  as  to  make  the  engine 
very  inisuitable  for  the  work. 

I  am  inclined  to  think  that  builders  of  engines  should  be 
made  to  guarantee  a  certain  steam  consumption  per  indicated 
h.p.  at  say  25%  over-load,  full  load  and  half  load,  .ind  that  tests 
should  be  made  to  determine  if  the  guarantee  has  been  fulfilled. 
If  the  guarantee  has  been  more  than  fulfilled,  let  a  bonus  be 
given  to  the  builders,  and  if  not  fulfilled,  so  much  to  be  deducted 
for  every  \\  below  the  guarantee  ;  and  if  it  falls  below  a  certain 
amount,  that  is  to  say,  the  stcim  consumption  exceeds  a  certain 
fixed  value,  the  engine  to  be  removed,  or  the  builders  to  accept 
a  nominal  figure  for  same.  I  think  if  means  of  this  kind  were 
adopted  we  would  get  engines  of  a  very  high  order.  Engineers, 
as  a  rule,  are  content  so  long  as  they  get  a  fine  looking  card 
from  their  engine,  but  ihey  very  seldom  from  these  cards  calcu- 
late the  steam  consumption,  which  is  of  vital  interest. 

We  h.ive  quite  a  large  number  of  good  engine  builders  in  the 
coiintrv,  but  the  number  gu;iranteeing  their  efiiciency  is  very 
limited  indeed;  in  fact,  I  am  not  aware  of  any.  If  tenders  are 
invited  for  a  certain  style  of  engine  and  the  tenderers  are  called 
upon  to  guarantee  the  steam  consumption  per  B.H.P.,  the  party 
to  receive  the  contract  is  the  one  guaranteeing  the  least  steam 
consumption  per  h.p.  hour,  the  cost  being  of  secondary  im- 
portance. -After  the  engine  lias  been  installed  and  run  for  some 
time  so  as  to  get  dosvn  to  its  prnper  bearing,  carefully  conducted 
tests  should  be  made  to  ascertain  if  the  guarantee  has  been  fulfilled. 
The  matter  of  efficiency  of  boilers  is  also  one  of  great  im- 
portance, but  it  is  not  so  easily  arrived  at,  owing  to  the  difference 
in  coal.  At  the  same  time  however,  it  would  not  be  a  very 
difficult  matter  to  fix  on  a  certain  coal  for  a  standard,  and  to 
guarantee  so  many  pounds  of  water  evaporated  per  lb.  of  that 
coal.  .•Ml  boilers,  I  believe,  should  be  sold  by  the  Centennial 
Standard,  and  should  be  capable  of  developing  their  rating  with 
easy  firing,  showing  good  woi  k  with  ordinary  coal,  and  should 
be  capable  of  being  forced  50  per  cent,  above  their  rating. 
There  was  a  recommendatii'ui  something  to  this  effect  made  by 
the  Committee  of  Judges  at  the  Centennial  Exhibition,  the  horse 
power  being  34  H  lbs.  from  and  at  212  ,  which  is  equivalent  to 
33,305  heat  units.  We  should  get  an  efficiency  close  on  to  80% 
with  good  boilers,  and  this  could  be  roughly  determined  with 
anthracite  coal,  and  if  we  get  12  lbs.  of  water  evaporated  from 
and  at  212  ,  we  have  approximately  this  efficiency,  the  heating 
value  of  the  co:nbu->tible  being  about  14,500  heat  units,  which  is 
equivalent  to  15  lbs.  evaporated  from  and  at  212%  therefore  80% 
of  this  gives  us  12  lbs.  With  bituminous  coals  we  have  not  such 
uniformity,  and  it  is  necessary  to  determine  its  heating  value 
either  by  the  coal  calorimeter  or  chemical  analysis. 

After  our  boilers  and  engines  are  installed,  we  have  to  face  the 
problem  o(  running  them.  It  has  often  been  stated  that  men 
could  be  got  to  do  anything,  men  being  more  easily  replaced 
than  machinery,  costing  practically  nothing  as  it  were.  I  am  of 
the  opinion  that  this  is  wrong.  Cheap  men  are  numerous  we 
know,  but  are  in  the  long  run  very  expensive.  Good  men  are 
scarce,  and  nowhere  is  this  more  noticeable  than  in  the  boiler 
room.  Good  firemen  are  very  scarce,  co.al  shovellers  numerous. 
In  my  humble  estimation,  credit  is  not  given  to  the  fireman  that 
should  be.  If  a  plant  is  run  f.iirly  economical  as  far  as  coal  con- 
sumption is  concerned,  the  engineer  is  more  apt  to  get  this  credit, 
but  as  a  matter  of  fact  all  he  iloes  is  to  turn  on  the  steam  and 
see  that  the  bearings  are  oiled.  Now  and  again  he  may  walk 
into  the  boiler  room  to  ascertain  if  the  fireman  is  asleep  or  not. 

To  have  good  firing  the  greatest  of  skill  has  to  be  manifested 
to  get  the  best  results  from  the  coal,  and  where  we  are  dependent 
on  skill  to  gel  first-rlass  results  we  are  depending  on  a  very  un- 
certain quantity.  Too  much  latitude  is  given  the  fireman  in  the 
matter  of  coal,  and  he  has  it  in  his  power  to  make  or  lose  nearly 
a  dividend  for  the  compan)'  that  employs  him.  Attention  is  being 
given  to  this  subject  bv  the  largest  steam  users  in  the  country, 
whereby  the  duties  of  the  fireman  are  being  greatly  relieved  by 
mechanical  devices  ;  their  action  being  positive  and  not  depen- 
dent on  skill,  the  machines  thus  taking  the  place  of  the  brains  of 


the  fireman.  This  you  will  agree  is  a  great  step  in  advance,  and 
ntakes  central  station  nuinagenienl  very  indepeuileni  regarding 
firemen. 


SPARKS. 

The  Kingston  Locomotive  t^  luiguu*  C'ompany  have  re-elected 
the  old  board  of  directors. 

The  Whitney  Electric  Company  s  winks  .it  Sherbrooke,  t^ue., 
were  damaged  by  fire  last  month  to  the  extent  of  $1,000. 

.•\fter  using  acetylene  gas  in  the  .Methodist  church  at  Leaming- 
ton, Ont.,  it  has  been  decided  to  return  to  electric  light. 

.At  the  annual  meeting  of  the  St.  Marlins,  \.H.,  Telephone  Co., 
the  former  board  of  directors  and  oflicers  were  re-elected. 

.■\.  Schneider  &  Co.,  I'earl  street,  Toronto,  manufacturers  of 
electrical  m.achinery,  etc.,  have  removed  to  106  \*ork  street. 

Mr.  T.  .'\.  Crandall,  of  Picton,  Ont.,  in  remitting  subscription 
to  the  Eleitric.vl  .\i;\vs,  writes  :  "  I  don't  lliink  I  could  gel  along 
without  your  paper." 

It  is  stated  that  Gordon  &  Phillips,  of  Chatham,  Ont.,  will 
establish  a  woollen' factory  at  Tweed,  Ont.,  and  put  in  an  electric 
light  |)lanl. 

The  steamer  '"Lakeside,"  plying  between  Toronto  and  St. 
Catharines,  is  shortly  to  be  filled  with  a  complete  new  system  of 
electric  bells.         .^  '     . 

The  village  of  Acton,  Ont.,  will  probably  install  a  municipal 
lighting  plant.  .-\n  electrical  engineer  may  be  eng.iged  to  report 
on  the  matter. 

The  Deschenes  Electric  Company  have  submitted  a  proposition 
to  the  councH  of  Ottawa  East  to  supply  light  and  power.  The 
question  will  b*"  considered  at  next  meeting. 

The  electric  street  railw.ay  at  St.  Thomas,  Ont.,  was  put  in 
operation  last  month.  The  railway  cost  about  $So,ooo  and  is 
six  miles  in  length,  and  the  entire  equipment  is  \ciy  CJmplete. 

The  George  White  &  Sons  Co.,  engine  and  machinery  manu- 
facturers, ol  London,  Ont.,  have  recently  completed  a  new  build- 
ing, 175  X  35  feet,  in  which  to  manufacture  threshing  machines. 

The  village  council  of  Iroquois,  Ont.,  has  under  consideration  a 
proposal  froni  Mr,  Keefe  for  an  electric  lighting  franchise.  Should 
.m  agreement  be  re.iched,  Mr.  Keefe  will  put  in  the  necessary 
plant. 

The  employees  of  the  Ottawa  Electric  Railway  recently  asked 
for  shorter  working  days,  but  were  informed  by  the  company 
that  this  could  only  be  granted  upon  a  corresponding  leduction  in 
wages. 

At  the  session  of  the  Provincial  Legislature  of  Hrilish  Columbia 
recently  adjourned,  incorpor.ation  was  granted  to  the  Mountain 
Tramway  &  Electric  Co.  and  the  Nanalmo  Electric  Light,  Power 
&  Heating  Co. 

.An  exchange  recommends  the  use  of  oak  bark  as  a  preventive 
of  corrosion  in  steam  boilers.  Tests  have  been  made  which  are 
said  to  have  proven  satisfactory,  one  or  two  oak  slabs  only  being 
put  into  the  boilers. 

The  Sirathroy  Electric  Co.,  Limited,  have  met  with  so  much 
success  that  they  recently  placed  an  order  with  the  Canadian 
General  Electric  Co.  for  the  installation  of  another  500  light 
single  phase  alternator. 

The  Ashcroft  Water,  Light  and  Power  Company  will  erect  a 
power  house  on  the  Bonaparte  river,  about  three  miles  from  Ash- 
croft, B.C.,  and  install  an  electric  plant  to  furnish  light  and  power 
to  Ashcroft,  and  for  irrigating  purposes. 

J.  R.  Goodchilds  electric  light  plant  at  Amherslburg,  Ont., 
was  put  in  operation  last  month.  "The  generator  is  a  600  light 
Westinghouse  of  the  latest  design,  the  engine  75  h.p.,  and  ti.e 
boiler  150  h.p.     Mr.  .McLean  is  electrican. 

Mr.  O.  E.  Young,  of  M.igog,  is  buildmg  a  small  pleasure  loat 
for  Mr.  L.  B.  Ward,  of  Brooklyn,  X.  Y.,  to  be  used  on  Lake 
Memp'.iremagog,  and  an  order  has  been  placed  with  the  Jenckes 
Machine  Co.,  of  Sherbrooke,  One.,  for  one  of  their  7  h.p.  Dake 
marine  engines,  with  boiler  to  run  the  same. 

The  project  to  produce  water  power  by  the  construction  of  a 
channel  from  the  Welland  to  the  Jordan  rivers  has  again  been 
revived.  Mr.  Wm.  Pearson,  C.E.,  of  Oswego,  is  said  to  have 
pronounced  the  scheme  feasible  from  an  engineering  standpoint, 
and  the  question  of  disposing  of  the  power  will  now  be  tested. 
Mr.  Pew  is  the  promoter. 

The  Ottawa  Electric  Co.  have  supplied  their  employees  who-e 
duty  it  is  to  read  meters  with  a  portable  electric  light  worked  on 
the  storage  battery  system.  The  light  is  five  candle  power  and 
will  run  continuously  for  twelve  hours  without  cliange  of  b.atlery. 
The  article  complete  weighs  only  8  ounces,  and  the  battery  may 
be  readily  carried  in  the  coal  pocket. 

The  corporation  of  the  town  of  Granby,  P.O.,  recently  gave 
the  contract  for  the  installation  of  their  lighting  plant  to  the 
Canadian  General  Electric  C.  This  plant  will  consist  of  a  too 
k.w.  monocyclic  generator,  complete  equipment  of  station  instru- 
ments, and  a  50  light  Wood  arc  dynamo.  The  contract  also 
includes  the  complete  installation  of  ihe  pole  line,  transformers 
and  house  wiring  required. 

The  New  Brunswick  Telephone  Company  recently  elected  the 
following  directors  :  Hon.  .A.  G.  Blair,  president  ;  F.  P.  Thomp- 
son, managing  director  ;  J.  L.  Black,  vice-president  ;  W.  E. 
Smith,  secretarv-treasurer  ;  Dr.  A.  A.  Stockton,  Chas.  Fawcett, 
C.  F.  Sise,  W.T.  Whitehead.  The  directors  have  decided  to 
replace  the  present  wire  on  the  trunk  system  between  Kredericton 
and  St.  John  and  .Amherst,  N.S.,  with  copper  wire. 
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BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILERS 

First  Invented  in  1856. 

HAVE  A  RECORD  OF 

UNPRECEDENTED  SUCCESS 

Nearly 

2,000,000  Horse  Power 
now  in  use,  with 
Sales  Averaging 
20,000  Horse  Power 
per  month. 


Large  Book,  "  STEAM,  "  sent  free  upon  a|ipIication. 


Babcock  &  Wilcox,  Limited. 


Manufacturers  and 
Selling  Agents  for 
a  Full  Line  cf . . . . 


LONDON  AND  GLASGOW 
FURNACES,  HEATERS,  SEPARATORS,  CONDENSERS  and  other  BOILER  ACCESSORIES 

Head  Office  for  Canada  :    202  St.  James  Street,  MONTREAL. 


KINGSbEY 

Water  TuDe  Sieam  Boilers 

For  Power  and  Marine  Purposes — Adaptable  to  the  Highest  Pressures. 


HIGHEST  ECONONY  GUARANTEED 


Head  Sales  Office  for  Canada  : 


FRIGES  MODERATE 

Manufactured  in  Montreal,  Toronto  and  Ottawa. 


E.f\.Wf\LLBERQG.E.. 


Bell  Telephone  Building, 
-^^MONTREAL 


catalogue  free 
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PROF.  C  A.  CARUS-WILSON. 

It  is  with  much  pleasure  that  we  publish  herewith  a 
portrait  and  some  particulars  of  Prof.  Carus-Wilson, 
who  recently  resigned  the  McDonald  chair  of  Electrical 
Entjineerinjj  at  .Nlctiill  University,  Montreal. 

Prof.  Charles  .-\shley  Carus-Wilson  is  the  youngest  son 
of  the  late  Rev.  C.  Carus  Wilson,  N'icar  o(  St.  Mark's, 
Leamington,  and  grandson  o(  the  well  known  author 
and  philanthropist, the  Rev.  W.  Cams-Wilson,  of  Caster- 
ton  Hall,  Westmoreland.  He  was  educated  at  Hailey- 
bury  College  and  entered  the  Royal  Indian  Engineering 
College  at  Cooper's  Hill,  near  Windsor,  by  a  competitive 
examination.  Two  years  later  he  gave  up  his  position 
at  the  head  of  his  vear,  and  the   certainty  of  a  good   ap- 


I'KlH' 


pointment  in  the  service  ot  the  Indian  government,  in 
order  to  devote  himself  to  electrical  engineering  at 
home,  and  subsequently  in  Paris,  Brussels,  Antwerp, 
Vienna  and  Bucharest,  where  he  lighted  up  the  palace 
of  the  king  of  Roumania.  He  then  went  to  Cambridge, 
took  his  B.A.  degree  in  honours  (Natural  Science 
Tripos)  in  1887,  and  the  M.A.  degree  in  1891. 

After  taking  charge  for  three  years  of  one  of  the 
laboratories  at  the  Royal  Indian  Engineering  College, 
Prof.  Carus-Wilson  was  elected  in  1890  to  the  Mc- 
Donald Professorship  of  Electrical  Engineering  at  Mc- 
Gill  University,  Montreal.  The  electrical  department  ot 
the  University  was  not  then  in  existence,  and  Professor 
Carus-Wilson  carried  through  the  work  of  organizing 
it  and  equipping  the  laboratories  with  great  energy  and 
success.  The  number  of  students  taking  this  course  is 
now  very  large,  and  a  practical  test  of  its  results  is 
afforded  by  the  work  of  the  graduates  in  applied  science, 
many  of  whom  already  hold  with  credit  important  and 
responsible  positions. 


Muring  the  eight  years  in  which  Prof  Carus-Wilson 
has  occupied  this  chair  he  has  given  much  attention  to 
original  research,  especially  in  connection  with  the 
direct  current  motor.  The  results  of  this  .ire  embodied 
in  the  volume  of  Electro-Dynamics  which  Messrs.  Long- 
mans Green  &  Co.,  (London  and  New  York)  are  now 
bringing  out. 

Prof.  Carus-Wilson  left  Montreal  in  .\pril  last,  and 
has  since  been  giving  a  course  ot  Cantor  lectures  in 
London  on  Electric  Traction  at  the  request  of  the  Society 
of  .Arts. 

In  the  words  of  the  resolution  passed  by  the  Faculty 
of  Applied  Science  at  McCiill  University  last  .\pril  : 
"  Prot.  Carus.  Wilson  has  aimed  at  founding  a  school  of 
engineering  ot  the  highest  type,  and  has  made  it  both 
his  duty  and  pleasure  to  encourage  in  the  students  that 
love  ot  investigation  which  is  the  only  real  foundation 
for  an\'  true  scientific  work.  His  success  as  a  teacher 
is  best  attested  by  the  continued  growth  of  the  school 
and  by  the  prominent  positions  occupied  by  graduates 
in  the  electrical  course,  while  to  the  Chair  of  Electrical 
Engineering  his  special  researcles  have  given  a  greatly 
increased  reputation." 
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As  Manager  of  an  Electric  Light  &  Power  Co.,  or 
Supply  C-^.,  or  Gentral  Sales  Agent.  A  long  and 
thorough  exi  erience  in  Electrical  Engineering,  com- 
hined  with  energy,  tact,  good  sound  busi  ess  and  pxe- 
rutive  ability,  together  with  Ai  references  ;  should 
demand  the  atteniicn  of  those  seeking  a  good  reliable 
and  efficient  man.     Address 
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The  Jubilee  Grate  Bar  Co.,  Torrnio.  Toronto,  Jan'y  8th.  1898. 

Dear  Sirs, — Answering  your  enquiry  as  to  our  opinion  of  the  Jubilee  Graies, 
would  say  that  we  have  had  them  in  use  for  over  a  month,  and  ha\  e  found  them  very 
satisfactory.  We  are  saving  over  $2.  o  in  our  coal  bill  per  day  for  10  hours'  work. 
With  the  old  grates  we  could  not  get  steam  without  using  Screened  Lump  Soft  Coal; 
now  we  use  Soft  Coal  Screenings,  and  we  are  developing  about  24  h.p.  more  than  we 
could  with  the  old  grates.  Vou  have  aheady  taken  a  memorandum  of  the  tests  that 
were  made  of  the  old  and  the  new  grates  ;  we  have  checked  over  the  figures  to-day 
and  find  iheni  quite  correct.  Vours  truly, 

(Sgd.)        The  Toronto  Radiator  Mfg  Co.,  Limited. 
Inc.  M.  Taylor,  Sec'y-Mgr. 
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WAVE  MOTOR. 

Mr.  Edward  J.  Ryan,  of  Milltown,  Charlotte  county, 
New  Brunswick,  has  sent  the  Electrical  News  draw- 
ings of  a  wave  motor  of  which  he  is  the  inventor,  and 
which  he  beheves  embodies  many  points  of  merit.     The 


lower  floor  ;  14,  hanging  rods  to  support  centre  of  lower 
floor;  15,  rail  circling  opening  in  lower  floor  ;  16,  fog 
whistle  ;  17,  upper  promenade  ;  18,  lower  promenade  ; 
24,  endless  sprocket  chain. 

Fig.  2  is  a  sectional    view    showing    lower    sprocket 


principle  of  the  motor  will  he  understood  by  reference  to      wheel.      It  will  be  seen  that  the   truck  tube,  2,  will  play 
the  accompanying  illustrations,  regarding  which  the  in-  KO^ 

ventor  writes  as  follows  : 

Fig.   I  is  a  sectional  view  of  the  structure  above  water 


Wave  Motor — Fig. 


surface,  i,  central  stationary  tube  ;  2,  truck  tube  ;  •^, 
float;  4,  hoop;  5,  upper  sprocket  wheel;  6,  compressed 
air  pump  (there  is  another  pump  directly  on  other  side 
of  air  tank)  ;  7,  air  tank  ;  8,  pressure  govern  device  ; 
g,  light  room  floor  ;  10,  floor  on  which  one  or  more  dy- 
namos may  he  placed  ;  11,  pump  and  engine  room  floor; 
12,  space  on  which  dynamos  can  be  placed,  and  to  be 
used  by  the  operators  for  their   living  apartments  ;   13, 


U/vJ 

Wave  Motor — Fic.  2. 

down  by  the  lower  sprocket  wheel,  i  is  stationary 
central  tube  ;  3,  truck  tube  ;  3,  section  of  float  (x-x, 
water  surface)  ;  4,  section  of  hoop  ;  19,  base  section  of 
truck  tube  ;  23,  screw  attached  to  lower  sprocket  wheel 
shaft  bearings,  to  lift  and  lower  the  same  ;  24,  endless 
sprocket  chain. 

Fig.  3  is  a  top  plan  sectional  view,  showing  the 
method  of  reducing  friction  of  truck  tube  as  it  plays  up 
and  down  on  central  stationary  tube,  i  is  central  tube; 
2,  shell  of  truck  tube  ;  21,  rollers  and  rail  ;  22,  chain 
gripping  devices. 

Fig.  4  is  a  chain  grip  device,  to  grip  the  chain  on  the 
upward  motion.  These  devices  consist  of  a  sprocket 
and  a  roller,  between  which  the  chain  passes.  The 
sprocket  tooth  passes  through  the  chain  and  enters  a 
recess  in  the  roller,  so  the  chain  cannot  slip.  The 
1.1- 


'~x 


aa 


Wave  Motor — Fig.  3. 

sprocket  and  roller  shafts  are  provided  with  a  cog 
wheel,  which  mesh  together  so  that  sprocket  and  roller 
will  always  turn  together  ;  on  the  same  shafts  are  placed 
a  ratchet  wheel,  the  same  being  provided  with  dogs. 
When  these  dogs  are  in  position  and  the  device  is  carried 
up,  the  chain  must  go  with  it,  and  when  it  descends  the 
sprocket  and  roller    will    run   down    oq    the    chain  an4 
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offer  no  resistance  to  it.  When  it  is  necessary  to  stop 
the  chain,  all  that  is  required  is  to  lift  and  throw  back 
the  ratchet  dogs,  and  the  device  will  offer  no  resistance 
to  the  chain  either  on  the  up  or  down  motion.  24  is 
endless  chain  ;  25,  case  plate  ;  26,  ratchet  dogs  ;  27, 
cog  wheels  ;  28,  sprocket  wheel  ;  29,  ratchet  wheels  ; 
30,  roller;    31,  weight  on  ratchet  dogs. 

Fig.  5  is  view  of  down  grip.  This  is  just  the  same 
as  the  up  grip,  only  the  ratchet  wheels  and  their  dogs 
are  placed  in  the  opposite  position.  When  the  up  grip 
has  gripped  and  is  carrying  up  the  chain  on  one  side, 
the  chain  is  being  drawn  down  on  the  other,  and  the 
down  grip  will  offer  no  resistance  to  the  chain.  When  the 
down  grip  has  gripped  and  is  carrying  down  the  chain, 
the  same  is  being  drawn  up  on  the  other  side,  and  the 
up  grip  will  offer  no  resistance  to  the  chain. 

The  machine  is  so  different  in  construction  from  any 
yet  produced  that  a  number  of  experts  have  stated  that 
they  thought  I  had  solved  the  problem  of  harnessing  the 
ocean  waves.  I  have  produced  the  right  sort  of  float, 
which  is  just  as  important  a  part  of  such  a  machine  as 
the  piston  or  steam  valve  is  of  the  steam  engine.  The 
float  being  hung  to  truck  tube  in  the  way  it  is,  assures 
a  moderate  up  and  down  motion  of  the  truck  tube.  If 
the  float  was  fixed  to  truck  tube  stationary  its  motion 
would  be  different — it  would  have  rapid  starts  very 
often.  This  was  proven  by  an  experiment.  Another 
great  fault  if  it  were  fixed  stationary  and  the  float  was  flat 
is  that  a  wave  would  rise  over  its  end  and  the  same 
would  come  and  go  so  quickly  that  it  would  pass  over 
the  float  before  the  latter  would  rise;  on  the  other  hand, 
if  the  float  was  of  any  depth  it  would  not  rise  so  quickly, 
and  it  would  offer  great  resistance  to  the  surface.  All 
this  I  have  mastered  by  hanging  my  float  on  a  pivot  ; 
an  elevation  of  water  will  pass  through  my  structure 
and  slide  under  the  float  and  find  very  little  resistance.  It 
will  do  thisno  matter  from  what  direction  the  waves  may 
come.  I  have  provided  my  air  tank  with  an  automatic 
pressure  governor,  which  insures  a  uniform  pressure  in 
(1,1  n... 


On  the  19th  day  of  October,  1897,  1  wrote,  and  sent 
a  sketch  showing  the  outside  of  my  structure,  to  Mr. 
Thomas  \.  Kdison,  offering  to  send  the  detail  drawings 
and  to  give  him  a  half  interest  in  the  patent  if  he  would 
furnish  the  capital  to  secure  the  same.  1  gave  him  no 
information  of  my  working  gear,  but  informed  him  of 
the  one  great  tube  running  down  through  the  centre  of 
the  structure.  He  returned  my  sketch  after  a  time,  and 
told  me  that  he  was  so  busy  that  he  had  no  opportunity 
to    look    into    the    subject.      Now,    in    tlio    Now    \ oxV. 


Wave  Motor— Fig.  4. 

tank  in  all  sorts  of  weather.     The  air  tank  is  also  pro- 
vided with  a  safety  valve. 

I  see  in  the  Electrical  News  that  Mr.  Wm.  Cross 
thinks  that  Thos.  A.  Edison,  jr.,  got  his  idea  to  harness 
wave  motion  from  him.  Now,  I  think  that  Edison's 
machine  is  no  more  like  Mr.  Cross's  invention  than  day 
is  like  night.  I  would  say  that  Edison's  machine  is 
more  like  my  own  than  any  other,  and  permit  me  to  say 
through  your  columns  that  if  Edison  has  copied  from 
any  person's  machine  it  has  been  from  mine,  as  you  can 
judge  from  the  following  : 


Wave  Motor — Fig.  5. 

Journal  of  January  14,  iSgS,  there  appeared  the  draw- 
ings and  description  of  a  wave  motor,  ot  which  Mr. 
Thos.  A.  Edison,  jr. ,  was  said  to  be  the  inventor,  and 
it  will  be  remembered  that  it  stated  that  the  develop- 
ment of  the  details  of  the  plan  was  the  work  of  a  few 
months  in  the  young  wizard's  mind.  His  motor  consists 
of  one  great  pump,  the  piston  rod  of  which  is  connected 
direct  to  a  float.  It  looks,  without  a  doubt,  that  the 
Edisons  thought  that  my  central  stationary  tube  was 
one  great  pump  cylinder,  and  it  also  appears  as  though 
the  young  wizard  found  a  little  time  to  look  into  the 
subject. 


CORROSIVE  AND  SCALE-FORMING  AGENTS  IN 
BOILER  FEED  WATERS. 

Bv  Wm.  Thompson. 
[Article  7]. 
Another    commonly   met    compound   of  a  similar   type  is  one 
containing   large  percentages  of  caustic   alkalies,  usually  crude 
caustic  soda.     The  reaction  between  sulphate  of  lime  held  in  solu- 
tion and  caustic  soda  is  similar  to  reactions  already  cited. 
Sulphate  of  Lime.         Caustic  Soda.         Calcium  Hydro-Oxide.         Sulphate  of  Soda. 

(Lime) 
CaSO^         +      2Na  OH      =  Ca(OIl)..,  +        Na„  SO, 

A  similar  reaction  sets  up  between  carbonate  of  lime  and  caustic 
soda.  Water  within  the  boiler  soon  becomes  strongly  alkaline 
and  attacks  brass  and  composite  fittings  very  vigorously,  also  is 
very  prone  to  foam;  particularly  is  this  the  case  if  any  saponifiable 
oil  finds  its  way  to  the  boilers.  Compounds  containing  quantities 
of  caustic  soda  in  the  absence  of  neutralizing  agents  can  be  with 
safety  avoided. 

Innumerable  compounds  have  been  introduced  on  the  market 
containing  organic  acids,  and  some  of  these  have  good  properties 
to  recommend  them.  Chief  among  these  are  compounds  con- 
taining "  tannin  "  or  tannic  acid.  Roger's  process  for  the  preven- 
tion of  formation  of  scale  consists  essentially  in  the  use  of  sodium 
tannate,  which  is  a  very  useful  reagent  when  properly  made  and 
applied.  A  reaction  sets  in  between  carbonate  of  lime  and  sodium 
tannate  whereby  insoluble  amorphous  tannate  of  lime  is  precipi- 
tated and  sodium  carbonate  is  formed,  which  in  time  acts  upon 
any  sulphate  of  lime  present,  reducing  it  to  a  carbonate  of  lime, 
thus  leaving  it  in  a  position  to  be  acted  upon  by  a  fresh  supply  of 
sodium  tannate.  Such  reactions  as  these  have  sound  chemical 
reasoning  to  recommend  them.  Care  should  be  taken,  however, 
that  an  excess  of  acid  is  not  present  in  the  solution,  or  damage  to 
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the  boiler  will  occur.  If  sodium  tamiate  is  at  all  pure  and  niado 
by  trained  chemists  the  reaction  should  always  l;a\e  sufRciL-nt 
alkali  present  within  the  boiler  to  counteract  the  injurious  effect  of 
free  tannic  acid. 

It  will  be  seen  from  I  he  foregoing-  that  boiler  feed  waters  are 
subject  to  a  wide  range  of  impurities  and  in  widely  apart  quanti- 
ties, so  much  so  thai  the  use  of  no  single  boiler  compound  can  be 
relied  on  to  attain  satisfactory  results.  Each  particular  case  must 
have  individual  attention.  Where  methods  of  this  kind  have  been 
adopted  and  practical  experience  has  been  brought  to  bear  on  llie 


tlir  lugh  filter  intervening  between  tank  and  boiler.  While  these 
tanks  are  a  distinct  aid  to  the  efticienl  working  of  the  filter,  they 
are  by  no  means  an  absolute  necessity.  Water  could  be  passed 
directly  from  he.iter  to  piuiips,  thence  through  filter  to  boiler. 
With  care  in  choice  of  a  reagent  a  method  of  this  kind  ensures 
(i.ii.  iiiiiiik 


Fig.  I. 


subject,  wonderful  success  has  been  attained.  This  is  evidenced 
by  the  almost  remarkable  success  that  has  been  attained  by  such 
men  as  Geo.  W.  Lord,  whose  compounds  to-day  stand  so  high  in 
the  annals  of  steam  engineering  that  genuine  compounds  bearing 
this  name  are  now  accepted  without  question. 

Treatment  by  chemicals  aims  to  precipitate  scale  forming  mater- 
ial as  an  insoluble,  unhardenable  sludge  which  can  be  easily- 
separated  from  the  w-ater. 


Vic.  2. 

This  method  has  verv  serious  drawbacks,  inasmuch  as  precipi- 
tation takes  place  within  the  boiler  itself,  and  a  thick  pasty  mass 
is  liable  to  form  directly  over  the  fire  box  in  certain  styles  of 
boilers  of  such  a  nature  as  to  be  quite  as  dangerous  as  the  forma- 
tion ot  the  scale  itself.  We  can  then  readily  see  that  a  successful 
method  of  dealing  with  scale  forming  waters  demands  both 
chemical  and  mechanical  treatment — chemical  treatment  to  pre- 
cipitate scale  forming  agents,  and  mechanical  treatment  to  extract 
this  precipitate  previous  to  delivering  water 
to  the  boilers. 

Every  plant  that  makes  any  attempt  at 
economy  is  provided  with  some  means  of 
heating  feed  water  previous  to  delivering  to 
boiler.  The  effect  of  this  heater  is  to  bring 
about  a  physical  and  chemical  change  on  cer- 
tain of  the  impurities  contained  by  the  water, 
and  the  presence  of  heat  tends  to  aid  pre- 
cipitation and  hasten  the  action  of  reagents  ; 
consequently  all  compounds  should  be  fed  into 
water  gradually  in  sufficient  quantity  (pre- 
viously determined)  previous  to  water  entering 
heater,  when  action  will  set  in.  Many  of  the 
manufacturers  claim  to  extract  the  whole  of 
the  impurities  at  the  heater  by  the  simple  ad- 
dition of  heat,  while  they  are  enabled,  if  a 
sufficiently  high  temperature  can  be  reached, 
to  cause  precipitation  of  impurities.  It  is  not 
quite  as  clear  that  this  precipitate  can  be  at 
once  separated.  Usually  this  precipitate 
passes  over  with  the  water  to  the  boiler  and 
is  of  an  extremely  fine  nature  whether  chemical 
or  physical  means  have    been  chosen  to  bring 

about  precipitation.      To  prevent  this  a  filtering  arrangement,  as 
shown  in  Fig.  1,  is  to  be  recommended. 

This  arrangement  is  intended  to  use  two  ;^nks  of  required 
capacity  into  which  a  definite  quantily  of  reagent  has  been  added 
and  the  whole  is  heated  to  about  212^  Fah,  water  being  fed 
from  each  tank  alternately  to  boilers,  sufficient  time  being  allow-ed 
to  lapse    to  complete    chemical    reaction    before    water  is  passed 


clean    boilers  and    successful   treatment    of  w-aters  otherwise  unfit 
for  boiler  feed  purposes. 

Since,  however,  in  bad  w-aters  filter  is  liable  to  be  gi\en  a  great 
deal  of  work,  it  is  absolutely  necessary  that  sure  and  quick 
methods  for  cleaning  of  filters  are  provided,  and  engineer  requires 
to  fully  satisfy  himself  on  this  point  before  undertaking  iTisiallation 
of  a  purifying  plant  on  this  principle. 

In  waters  liable  to  thiow  down  heavy  precipitates  in  the  absence 
of  a  filtering  medium,  or  in  small  plants  u-here  capital 
investment  becomes  excessive  for  filtering  apparatus, 
great  care  should  be  exercised  in  the  choice  of  boil- 
ers. Construction  should  be  such  that  all  precipi- 
tates will  deposit  on  lowest  and  coolest  part  of  boiler 
at  a  point  easily  accessible  and  easily  blown  out. 
(See  Fig.  2.) 

This  shows  a  type  of  boiler  constructed  with  a  view 
of  securing  precipitation  of  sc.tle-forming  impurities 
before  u-ater  comes  into  actual  contact  w-ith  flues 
and  plates  of  boiler  exposed  to  high  temperatures. 
W'ater  containing  the  bi-carbonates  of  lime  or  riiag- 
nesia  or  other  salts  thai  simply  require  heat  to  cause 
change  of  state  from  soluble  to  insoluble  salts,  being 
fed  into  the  upper  portion  of  boiler  or  portion  used 
for  steam  drum,  separation  and  precipitation  would 
take  place  gravitating  to  lowest  point  e^r  immediately 
behind  baffle  plate  in  front  end  of  boiler,  where  blow- 
off  is  situated. 

.-V  t\-pe  of  boiler  that  has  in  the  writer's  experience 
given  excellent  satisfaction  in  this  respect  is  illus- 
trated in  Fig.  No.  3. 

It    will    be   noted    that  mud   drum   is  provided  at 
lowest    point  in    this    boiler,    and   placed    in    such  a 
position  that  no  actual  contact  w-ith  high  temperature 
gases  can  occur;  when  w-aters  ha\-e  been  treated  as 
suggested,  precipitate    will    follow-  current  to  lowest 
point  and  then  settle.    In  this  case  mud  drum  acts  as  a 
receptacle  for  this  precipitate,  and  being  arranged  in  form  indicated 
by  cut,  sludge  or  precipitate  is  concentrated  in  ready  form  for  blow- 
ingout,and  it  has  been  the  writer's  privilege  to  have  examined  boil- 
ers of  this  type  using  waters  that  had  been   treated  with  chemical 
compounds  and  blow-off   opened  for  a  short  time  as    occasion  re- 
quired to  get  rid  of  sludge,  that  were    practically  clean,  although 
they  had  been  in  almost  continuous  use  for  nearly  four  months. 
Both    these    boilers   show    distinctive    types   of  mechanical  ar- 


Fig.  3. 


rangement  designed  to  assist  the  water  chemist  in  his  work,  and 
in  closing  these  articles  I  wish  to  add  my  quota  of  thanks  to  the 
mechanical  genius  that  enables  this  important  question  to  be  dealt 
with  so  successfullv. 


Mr.  J.  Walls,  electrician,  of  Toronto,  will  have  charge  of  the  electric 
plant  at  Goldstreani,  B.  C. 


■  iS 
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The  recent    boiler  explosion  in  a  saw- 

Boiler  Explosion  at         mi      .-     e  r\    ^        l  i  ■    i     ^i 

_  null  at    Sycamore,    Unt.,    by  wliicn  the 

Sycamore.  ^  '  -^ 

lives  of  four  men  were  sacrilicctl, 
again  emphasizes  the  necessity  of  compulsory  inspectinn 
of  boilers,  and  of  havint^  reliable  engineers  in  charge  of 
same.  That  public  opinion  is  growing  in  this  direction 
is  shown  by  the  recommendation  of  the  coroner's  jury 
that  boiler  inspectors  be  appointed  and  that  engineers 
be  compelled  to  hold  certificates  of  competency.  The 
jury,  in  their  report,  state  that  the  explosion  was  caused 
by  the  pressure  on  the  boiler  being  too  great,  which 
may  be  interpreted  to  mean  that  the  accident  might 
have  been  avoided  by  the  exercise  of  more  precaution 
and  skill.  In  view  of  the  number  of  explosions  similar 
to  that  referred  to  above,  the  legislation  which  the 
Canadian  .Association  of  Stationary  Engineers  is  seek- 
ing to  obtain  should,  in  the  public  interest,  be  heartily 
supported. 


Referring  to  the  tramway  paper  pre- 
TheFre.gMTranspor-  ,        j^j      ^     ^     Bonner   before 

tation  Problem.  .' 

the  Canadian  Electrical  Association, 
the  Electrical  Engineer,  of  New  York,  says  :  "  We  are 
interested  to  note  that  at  the  recent  meeting  of  the 
Canadian  Electrical  Association,  serious  attention  was 
drawn  to  a  plan  for  the  standardization  of  farm  wagons 
in  such  a  way  that  they  could  be  taken  aboard  bodily 
by  trolley  trucks  and  thus  hauled  to  and  from  market. 
At  first  blush  this  looks  like  a  rather  wild  project,  but 
we  confess  we  can  see  no  good  reason  why  some  such 
plan  should  not  be  carried  out  in  every  rural  region  now 
tapped  by  a  trolley  service.  The  lessening  of  the  cost 
for  haulage  and  of  loss  from  spoilage  would  be  enor- 
mous ;  the  trolley  would  open  up  a  new  country  and  a  new 
source  of  income ;  the  rates  would  be  so  low  as  to  encour- 
age the  development  of  new  lines  of  cultivation,  and  the 
ties  between  town  and   country    would  be  more  closely 
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knit  than  ever.      These  things  will  come  and  must  come 
soon,  with  electricity  as  the  prime  factor  in  their  coming. " 


be  expected  to  continually  arise,  and  they  can  only  be 
satisfactorily  dealt  with  by  an  organization  representing 
the  interests  involved. 


Announcement  of  the  fact  that  an  elec- 
Electro-Meuuurgy.  trie  plant  of  20,ooo  h.p.    capacity   is  to 

be  immediately  installed  at  Sault  Ste. 
Marie,  to  operate  the  electric  furnaces  for  the  manufac- 
ture ot  nickel  steel,  for  use  in  the  Krupp  gun  and  armor 
works  at  Essen,  Germany,  is  a  striking  indication  ot 
the  important  part  which  electricity  is  to  play  in  metal- 
lurgical operations  and  in  mining  development  in  the 
future.  It  is  a  fortunate  circumstance  that  the  prac- 
ticability of  the  long  distance  transmission  of  electrical 
energy  by  water  power  for  the  operation  of  machinery 
and  the  extraction  of  valuable  ores,  should  have  been 
demonstrated  simultaneously  with  the  discovery  of 
many  valuable  mining  deposits  in  North  Ontario  and 
British  Columbia.  In  the  latter  province  a  large 
amount  of  electric  machinery  has  recently  gone  into 
use  in  mining  operations,  for  rock  crushing,  hoists,  tram- 
ways, etc.,  and  is  largely  assisting  to  make  possible  the 
rapid  development  ol  the  national  resources. 


In   the  discussion  which  took  place  at 
Winng  Rules.        the  recent  convention    of  the   Canadian 

Electrical  Association,  the  fact  was  es- 
tablished that  managers  of  electric  companies  are  being 
subjected  to  much  unnecessary  annoyance  and  expense 
for  lack  of  a  uniform  system  of  rules  authorized  by  the 
Underwriters  Association  which  should  govern  methods 
of  electric  wiring  in  all  parts  of  Canada.  It  was  like- 
wise pointed  out  that  in  connection  with  such  a  uniform 
system  there  should  exist  one  central  authority  to  whom 
all  questions  in  dispute  bet^veen  the  companies  and  the 
inspectors  might  be  referred,  and  whose  interpretation 
of  the  regulations  and  decisions  on  disputed  points 
should  be  accepted  as  final.  At  present  the  regulations 
differ  as  between  one  province  and  another,  and  even 
as  between  the  inspection  divisions  of  a  single  province, 
while  each  inspector  interprets  for  himself  the  meaning 
of  the  particular  set  of  rules  under  which  he  works.  A 
wireman  who  has  learned  his  business  in  Ontario,  on 
removing  to  Quebec,  finds  himself  confronted  by 
regulations  and  methods  differing  so  widely  from  those 
to  which  he  has  been  accustomed  that  he  is  almost 
obliged  to  learn  the  business  over  again  in  case  he  is 
fortunate  enough  to  be  able  to  secure  employment. 
The  electrical  companies  claim  that  owing  to  unneces- 
sary restrictions  imposed  by  the  underwriters  the  de- 
velopment of  the  industr}-  has  been  retarded.  To  what 
extent  this  is  the  case  we  are  not  prepared  to  say.  No 
one  having  the  welfare  of  the  industry  at  heart  would 
wish  to  see  relaxed  any  regulation  necessary  to  the 
performance  of  work  in  a  scientific,  safe  and  substantia] 
manner,  but  care  should  be  taken  to  avoid  imposts 
which,  w'hile  not  essential  to  this  object,  give  rise  to 
uncertainty,  dispute,  annoyance  and  expense.  We  have 
no  doubt  that  as  the  result  of  the  conferences  which  are 
to  be  held  between  the  committee  of  the  association  ap- 
pointed for  the  purpose  and  the  underwriters,  many  at 
least  ot  the  causes  of  objection  urged  against  the  present 
wiring  regulations  will  at  an  early  date  be  removed. 
The  Canadian  Electrical  Association  is  demonstrating 
its  usefulness  by  dealing  with  this  and  other  questions 
of  like  importance  aflfectitig  the  electrical  interests,  and 
is  thereby  commending  itself  to  the  sympathy  and  sup- 
port of  the  electrical   companies.      Such    questions   may 


Fire    underwriters    are    still   watching 
Hazards  of  ..,  ,...,  .  1^     ,    1, 

Acetylene  Gas.  ^^'''"  "°  "^"^  concern  the  results  follow- 
ing the  use  of  acetylene  gas  as  an 
illuminant,  and  from  their  observations  and  research 
are  adopting  rules  to  govern  its  use.  Wherever  the 
subject  has  been  given  attention,  it  has  been  found 
necessary  to  place  stringent  restrictions  upon  the  em- 
ployment of  this  gas.  The  National  Board  of  Fire  Under- 
writers of  the  United  States  have  approved  of  a  set  ot 
rules,  based  upon  a  special  investigation  ot  acetylene  gas 
made  by  Prof.  Henry  Morton,  of  the  Stevens  Institute 
of  Technology.  These  rules  provide  that  the  generat- 
ing apparatus  be  situated  in  an  outside  fireproof  build- 
ing, that  no  artificial  light  be  used  in  such  building, 
and  that  the  storage  of  liquid  acetylene  in  any  building, 
or  the  use  of  liquid  acetylene  gas,  be  absolutely  pro- 
hibited. Mr.  F.  M.  Griswold  notes,  in  the  Insurance 
Press,  some  of  the  physical  characteristics  of  calcium 
carbide  and  acetylene  gas  as  developed  from  investiga- 
tions conducted  by  a  number  of  European  and  Ameri- 
can professors,  and  which  are  therefore  of  much  signifi- 
cance. Commenting  upon  these  characteristics,  Mr. 
Griswold  says  :  "The  resume  clearly  demonstrates  that 
grave  fire  explosive  hazards  are  inherent  to  both  calcium 
carbide  and  acetylene  gas  under  conditions  liable  to  super- 
vene in  every-day  practice,  as  now  permittted  by  some 
of  the  insurance  organizations  throughout  the  country, 
and  it  is  high  time  that  some  concert  ot  action  be  had 
by  the  insurance  interests  to  secure  the  adoption  of 
rules  and  regulations  which,  while  granting  the  broadest 
latitude  consistent  with  safety,  will  not  undulv  hamper 
the  vendor,  nor  prove  too  onerous  for  profitable  use  of 
the  apparatus  by  the  purchasers."  To  convince  some 
parties  of  the  possibilitj'  of  attaining  high  temperatures 
in  the  generation  of  acetylene  gas  from  calcium  carbide, 
Mr.  William  DeWitt,  inspector  for  the  Philadelphia 
Fire  Underwriters'  Association,  made  a  test  on  June 
i8th  last.  Fifty  pounds  of  carbide  were  bought  in  the 
open  market,  and  one-half  of  same  placed  in  a  barrel 
open  at  one  end.  At  8  a.m.  these  twenty-five  pounds 
were  soaked  with  water  and  the  gas  allowed  to  escape  ; 
then  the  balance  of  the  carbide  (twenty-five  pounds) 
was  placed  on  top  of  the  first  and  pressed  down,  the 
intention  being  to  produce  conditions  which  would 
pobably  be  met  with  should  carbide  on  storage  or  under 
shipment  become  wet  from  the  bottom,  but  the  whole 
quantity  not  water  soaked.  Six  hours  later,  at  2  p.m., 
smoke  from  burning  wood  was  found  to  be  issuing 
from  between  the  staves  of  the  barrel,  and  at  3  p.m.  the 
barrel  staves  were  in  flames  at  the  bottom.  After 
smothering  the  fire,  it  was  discovered  that  the  bottom 
of  the  barrel  had  been  entirelv  consumed. 


S.  C.  Drummond,  representing  the  British  Electric  Traction  Co.,  of 
London,  Eng. ,  has  applied  to  the  town  council  of  Nelson,  B.  C. ,  (or  a 
dinner  for  an  electric  street  railway.  The  council  h.is  signified  its 
willingness  to  grant  the  application  on  suitable  terms. 

A  deputation  of  Toronto  gentlemen  approached  the  town  council  of 
Paris,  Ont.,  recently  on  the  subject  of  the  construction  of  an  electric 
railroad  between  that  town  and  Ayr.  It  is  understood  that  a  charter 
has  been  applied  for.  A  company  is  also  seeking  a  charter  under  the 
name  of  the  Grand  River  Electric  Light  and  Power  Co.,  to  construct  a 
stone  dam  across  the  river  at  Mr.  Cavan"s  farm,  with  the  object  of  sup- 
plying light  and  power.  Mr.  Fair,  of  Brantford,  is  the  company's  engi- 
neer. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


NoTK.— Secretaries  of  Associations  are   ro|uc»te«i  to  for»Tird   matter  for  publi- 
cation in  I 


. — Secretaries  of  Associations   are   retiucsleil  to  forwar 
I  this  Department  not  later  than  the  6tb  of  each  month. 


TORONTO  NO.    I . 

Toronto  No.  i  have  elected  new  officers  as  follows  : 
President,  Charles  Moseley  ;  vice-president,  11.  V.. 
Terry  (acclamation);  recording  secretary,  J.  W.  iMair 
(re-elected)  ;  financial  secretary,  A.  Slute  ;  treasurer,  S. 
Thompson  (re-elected)  ;  conductor,  W.  Clarke  ;  door- 
keeper, J.  C.  Long;  trustees,  J.  Fox,  J.  Huggett  and 
W.  Webb  ;  delegates  to  the  annual  convention,  J.  Fox, 
C.  Moseley,  \V.  Webb,  A.  M.  Wickens  and  T.  Kversfield. 

MONTREAL  NO    1. 

The  first  annual  meeting  of  Montreal  No.  i,  since 
their  removal  to  their  new  hall,  1863  Notre  Dame  street, 
was  held  on  the  evening  of  June  20th.  The  auditor's 
report  for  the  fiscal  year  showed  that  the  association 
was  fairly  prosperous  financially,  having  a  credit  balance 
for  the  year.  The  election  of  officers  for  the  coming 
year  resulted  as  follows  :  President,  Geo.  Hunt  ;  first 
vice-president,  Wm.  Ware  ;  second  vice-president,  J. 
G.  Robertson  ;  treasurer,  Thos.  Ryan  ;  secretary,  Hy. 
Nuttall  ;  conductor,  W.  Wadey  ;  doorkeeper,  J.  Hunt- 
ingdon ;  librarian,  F.  Thompson  ;  corresponding  secre- 
tary, P.  McNaughton. 

LONDON    NO.    5. 

.•\t  tlie  last  meeting  of  London  No.  5  the  election  of 
officers  took  place.  The  result  was  as  follows  :  Duncan 
McKinley,  president  ;  William  lilythe,  vice-president  ; 
G.  B.  Risler,  treasurer  ;  W.  Allen,  corresponding  secre- 
tary ;  W.  Meaden,  minute  secretary  ;  James  Harding, 
conductor  ;  Henry  Geldart,  guard.  The  installation  of 
ofTicers  was  carried  out  in  a  very  efficient  manner  hy 
the  past  president,  J.  D.  Campb<-ll.  Some  questions 
were  asked  and  discussed.  The  heating  surface  of  a 
tubular  boiler,  60  in.  in  diameter  by  12  ft.  long,  with 
84  3-inch  tubes,  was  figured  out  on  the  blackboard  by 
the  past  presidents,  which  was  followed  by  a  general 
debate  on  the  water  consumption  per  indicated  horse 
power. 

MOONLIGHT  SCHEDULE  FOR  SEPTEMBER. 


LEGAL. 
liKi  I.  Tkip.iiionk  Company  vs.  City  ok  Hamilton. —The  Hell 
Telephone  Comp.tny  appctleil  from  ihc  decision  of  a  Iniaril  of  three 
county  judges  alVirming  the  decision  of  the  Court  of  Revision  fur  the 
city  of  llainilton,  whereby  the  assessment  of  the  appellants  for  189S 
was  confirmed.  The  part  of  the  assessment  in  question  upon  this 
appeal  w.is  that  upon  the  poles,  wires  and  conduits  of  the  appellants,  at 
$13,490.  The  appellant.s  cotnplained  of  the  assessment  of  these  articles 
as  real  estate,  and  also  contended  th.it  it  was  excessive,  the  value  for 
assessment  being  determined  by  taking  the  gross  cost  and  deducting  15 
per  cent,  for  wear  and  tear.  The  Court  of  Appeal  held  th.-it  the  equip- 
ment could  only  be  taxed  for  their  .ibstract  value  as  raw  material. 

Tkknton  Electric  Co.mi'ANY  vs.  Town  of  Trknton.— This  suit 
was  brought  for  damages  for  breach  of  an  agreement  between  plaintifTs 
and  defendants,  for  specific  performance  of  the  agreement,  and  for 
a  declaration  of  rights.  The  agreement  containeti  no  assent  in  express 
words  to  the  plaintifTs  placing  their  poles  in  the  streets  or  stretching 
their  wires  across  them  ;  but  the  trial  judge  held,  having  regard  to  the 
methoti  ordinarilyadopted  for  transmitting  the  electric  current,  that  it  must 
be  taken  that  defendants  impliedly  granted  to  plaintifTs  such  rights  for 
these  purposes  as  njight  be  reasonably  necessary  to  enable  plaintiffs  to 
carry  out  their  engagements  and  to  enjoy  the  rights  conferred  upon 
them,  but  there  w,as  nothing  in  the  agreement  to  indicate  that  the  pur- 
poses which  the  contracting  party  had  in  view  were  other  than  local 
and  confined  to  the  limits  of  the  town,  and  the  defendenls  could  not  be 
taken  to  have  assented  to  the  contract  which  would  enable  plaintifTs  to 
use  the  power,  which  defendants  had  acquired  at  great  expense,  in 
Older  to  build  up  their  own  town,  for  the  purpose  of  promoting  the  in- 
terests of  a  rival  municipality,  and  therefore  plaintiffs  were  not  entitled 
to  transmit  their  power  to  Belleville.  The  Court  of  .\ppeal  agreed  with 
the  Chief  Ju.stice's  view  and  dismissed  the  appeal  with  costs. 

Hull  Elkctric  Co.  vs.  CrrAWA  Electric  Company. — The 
Hull  Electric  Company  instituted  an  action  in  the  Superior  Court 
to  compel  the  Ottawa  Electric  Company  to  remove  its  electrical  appara- 
tus from  the  city  of  Hull,  and  to  cease  supplying  electricity  to  Hull 
and  the  people  therein,  and  claiming  $20,000  damages.  The  Ottawa 
Electric  Company  contended  that  it  also  had  obtained  from  the  city  of 
Hull  the  privilege  of  su)>plying  electricity  there  ;  that  this  privilege  was 
granted  to  the  Ottawa  company  previous  to  the  grant  to  the  Hull  com- 
pany ;  lliat  the  Hull  company  did  not  and  could  not  have  an  exclusive 
privilege  ;  that  if  the  legislature  of  (Quebec  granted  such  exclusive  privi- 
lege it  was  ultra  vires  of  the  said  legislature.  .Mr.  Justice  Lavergne 
maintained  the  defendants'  contentions.  He  held  that  the  exclusive 
privilege  claimed  by  the  Hull  Electric  Company  is  ultra  vires,  null  and 
void  ;  that  the  local  legislature  exceeded  its  powers  in  attempting  to 
give  tti  the  Hull  company  the  exclusive  privilege  claimed  by  the 
latter  ;  that  electricity  is  a  commercial  commodity,  the  sale  and  supply 
of  which  cannot  be  given  exclusively  to  any  person  or  corporation  ;  that 
the  federal  government  alone  has  the  power  of  granting  such  privilege 
or  franchise.     The  action  was  consequently  dismissed  with  costs. 
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PATENT  RIGHTS. 

Thf.  General  Engineering  Company  of  Ontario,  Limited,  manu- 
facturers of  the  Jones'  underfeed  stoker,  have  taken  action  in  the 
Exchequer  Court  against  the  Dominion  Cotton  Mills  Co.,  of  Montreal, 
for  having  in  use  in  their  establishment  a  device  which  is  claimed  10  be 
an  infringement  of  the  plaintiffs'  patent  rights. 

Plaintiffs  claim  as  follows :  I.  That  the  defendants,  their  agents, 
servants  and  workmen  may  be  restrained  by  injunction  during  the  con- 
tinuance of  each  of  the  said  letters  patent,  from  making,  constructing, 
using  or  vending  to  others  to  be  used  in  the  Dominion  of  Canada,  any 
boilers,  furnaces  or  mechanical  stokers,  made  according  to  or  in  the 
manner  described  in  the  specification  of  such  respective  letters  patent  or 
according  to  or  in  manner  only  colourably  different  from  the  same,  and 
generally  from  infringing  the  rights  of  the  plaintiffs  in  respect  of  such 
letters  patent.  2.  That  the  defendants  and  each  of  them  may  be  ordered 
to  deliver  up  to  the  plaintiffs  all  such  boilers,  furnaces  and  mechanical 
stokers  as  aforesaid,  as  are  in  possession  or  power  of  the  defendants.  3. 
That  the  defendants  may  be  ordered  to  pay  damages  to  the  plaintiffs  for 
the  infringement  of  their  said  patent  rights.  4.  That  the  defendants 
may  be  ordered  to  pay  the  costs  of  this  action.  5.  That  the  plaintifTs 
may  have  such  further  or  other  relief  as  the  nature  of  the  case  may 
require. 


Total •7'-30 


Mr.  Terence  Cunerty  has  been  appointed  engineer  at  Osgoode  Hall, 
Toronto. 

A  company  is  being  formed  at  Brantford,  Ont.,  to  construct  an  elec- 
tric road  between  Waterford  and  Port  Dover. 

The  village  of  Campbellford,  Ont.,  has  voted  in  favor  of  raising 
$S,ooo,  for  the  purchase  of  an  incandescent  lighting  plant,  to  replace 
the  one  now  in  use. 
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DAY  LOAD  FOR  CENTRAL  STATIONS. 

By  "  EC0M.1MV." 
How  10  obtain  the  greatest  possible  return  for  a  given  capital 
expenditure  is  a  problem  that  interests  investors  in  all  lines  of 
business,  and  not  exclusively  electric  stations.  It  is  one,  however, 
tliat  possesses  a  special  interest  for  electrical  investors,  because, 
if  their  busipess  be  confined  solely  to  lighting,  then  their  whole 
investment  is  earning  money  during  only  a  portion  of  each 
twenty-four  hours,  is  not  running  for  any  considerable  time  at 
anything  like  full  efficiency,  and  has  yet  to  pay  interest,  deprecia- 
tion and  all  other  fixed  charges,  ail  day  and  every  day.  If  the 
prices  obtainable  for  electric  light  were  not  so  very  much  affected 
by  competition  from  gas,  the  matter  of  obtaining  some  extension 
of  business  for  the  plant  would  not  assume  such  great  importance; 
as  it  is,  however,  every  means  of  increasing  income  without  pro- 
portionately increasing  expenditure  should  be  thoroughly  investi- 
gated. An  electrical  power  house  has  four  possible  sources  of 
income — light,  power,  heat  and  current  for  electroljtic  purposes — 
and  whether  these  are  possible  practically  or  only  theoretically 
depends  solely  on  local  conditions.  Before  considering  the 
several  possible  features  of  a  day  load,  it  may  be  as  well  to  con- 
sider why  such  a  load  is  deemed  to  be  advantageous — what  is  the 
benefit  (pecuniary,  of  course)  to  be  derived  from  it  ? 

In  every  central  station  there  are  certain  fixed  expenses,  such 
as  depreciation,  taxes,  insurance,  interest  on  bonds,  etc.,  that 
have  to  be  provided  for  by  the  openition  of  the  plant  ;  and  in  a 
purely  lighting  plant,  operating  only  about  twelve  hours  on  the 
average  per  day,  the  proportion  of  such  fixed  expenses  borne  by 
each  24  hours  has  to  be  provided  by  each  12  hours'  run  ;  or,  one 
hour's  run  has  to  earn  two  hours'  fixed  expenses.  If,  now,  work 
could  be  obtained  for  the  plant  during  16  hours,  then  the  strain 
would  be  reduced,  for  one  hour's  operation  would  only  have  to 
earn  i}^  hours'  expenses,  and  so  on.  .A.nolher  way  of  looking  at 
the  same  question  is  that,  assuming  a  certain  more  or  less  definite 
aggregate  station  output  for  each  24  hours'  run,  this  aggregate 
amount  can  be  generated  in  18  hours'  running  by  a  smaller 
amount  of  machinery  (and  therefore  at  a  lower  charge  for 
fixed  expenses)  than  would  be  required  for  generating  it  in  a 
12  hours'  run.  Or,  putting  the  matter  broadly,  the  "  time- 
efticiency  "  of  a  plant  is  greater  the  longer    it  rims  per  day. 

The  matter  is,  however,  greatl>  complicated  for  the  larger  num- 
ber of  the  central  stations  in  the  Dominion,  by  several  \  ery  practical 
considerations  ;  and  it  becomes  a  point  for  very  careful  investiga- 
tion as  to  whether  in  any  particular  case  a  day-load  is  an  advan- 
tage or  very  much  the  reverse.  In  the  present  state  of  the  elec- 
trical manufacturing  industry,  it  is  open  to  doubt  as  to  whether 
there  is  a  really  satisfactory  and  efficient  single  phase  alternaling 
current  motor  ;  and  as  the  conditions  in  which  direct  current 
for  distribution  is  equally  as  good  an  investment  as  alternating 
current  are  somewhat  rare  in  our  smaller  towns,  the  day  load  of 
motors  to  be  worked  up  must  be  sufficiently  great  to  counter- 
balance the  pecimiary  loss  sustained  by  distributing  with  direct 
current  at  a  higher  first  cost.  .And,  moreover,  where  a  plant 
supplies  both  a  power  and  a  lighting  load,  it  is  evident  that  dur- 
ing the  winter  months  the  lighting,  commencing  at  about  4  p.m., 
will  overlap  the  power,  which  does  not  stop  till  6  p.m.  In  this 
case  either  the  two  forms  of  load  must  come  oflT  the  same  mains, 
feeders,  generators  and  engines,  in  order  that  the  size  of  plant 
may  be  kept  down,  or  else  the  two  plants  must  be  kept  separate 
and  distinct  down  to  the  boilers,  at  an  increased  cost  for  appara- 
tus. In  the  former  case  any  momentary'  fluctuation  of  the  power 
load,  acting  through  the  distributing  and  generating  system,  will 
inevitably  have  an  effect  on  the  quality  and  steadiness  of  the 
lighting,  which  will  vary  according  as  the  lighting  or  the  power 
load  is  greater.  In  the  latter,  the  duplication  of  all  the  necessary 
apparatus  leaves  the  power  question  to  be  solved  on  the  same 
basis  as  the  lighting  question,  i.e.,  "  Is  there  enough  business  to 
be  done  to  make  it  a  paying  investment  ?  "  It  may  be  taken  for 
gianled  that  no  extensive,  or  even  moderately  large  power  busi- 
ness can  be  satisfactorily  done  by  single  phase  motors.  These  can 
at  best  be  regarded  merely  as  an  expedient  —bad  at  the  best — so 
the  matter  remains  between  d.  c.  distribution  and  polyphase,  and 
comes  down  ultimately  to  ihe  above  result. 

In  summer  time,  no  doubt,  the  power  load  will  come  ofl^  before 
the  lighting  commences,  so  that  the  same  machinery  will  perform 
double  duty,  the  only  extra  expense  being  for  day  wages  and  for 
fuel.  But  just  as  soon  as  the  afternoons  get  short,  and  lighting 
starts  up  earlier  and  earlier,  then  the  services  will  overlap,  and 
there  will  have  to  be  enough  generating  machinery  for  both  com- 
bined. Looking  at  it  in  this  way,  there  doesn't  seem  to  be  much 
advantage  in  working  up  a  small  day  load,  which  will  require  extra 


machinery  .and  day  wages,  and  in  probably  the  m.ijority  of  cases 
it  would  not  pay  at  all.  But  the  operating  industry  has  now  arrived 
at  a  stage  where  it  becomes  advisable  to  investigate  all  these 
questions,  and  accept  the  results  arrived  at,  even  if  they  involve 
remodelling  entire  systems  at  considerable  expense. 

In  most  towns  there  will  be  found  a    waterworks    system  using 
direct  pressure  by  means  of  pumps  with  or  without  storage  tank. 
This  will  often  afford  a  nucleus  of  a  day  load  wiiich  may  be  profit- 
ably   added   to.      Insurance    requirements    generally    are    that    a 
certain  hydraulic  pressure   shall    be   kept    over  the   whole  piping 
system  night  and  day,  which,  of  course,  requires  two  shifts  of  en- 
gineering staff.      -An    electric    company    having    already    a   night 
shift  provided,  would  only  require  a    day  shift   to  do  this  service, 
and  could  probably  make  arrangements  with  the  town  authorities 
for  running  the  waterworks,  which  would  save  the  town  so  much  in 
wages  alone  as  to  make  it  good  business  for  them  to  contract  wiih 
the  company,  and  yet  have  a  good  margin  of  profit  for  the  company. 
Arrangements    could    probably    be    made    so  that    the    electric 
plant    could    be    placed    in    a    building    adjacent    to    the    pump- 
house,  and  the  two  services  combined    under  the  one  staff.     The 
pumps  could  either  be  operated    by    steam    as    usual,  or  else  (and 
preferably)  electric  pumps  could  be  used.      In  this  latter  case  it  is 
probable  that  a  considerable  fuel    economy   could   be  efl^ected,  as 
the    combined    efficiency    of  an    e.xpansion    engine,  ;i  high  class 
generator  and  motor,  would  exceed  that  of  a    steam  pump,  which 
is    not    recognized    as    a    very    efficient    steam-using    apparatus. 
Thus  the  town  would  save   the   expense  of  an  entire  engineering 
staff  and  fuel,  while  the    company  would    have   a    paying  nucleus 
for  a  day  load.     Even  though  the   two   plants   could  not  be  com- 
bined in  the  same    building,    the    pumps    could    be  operated  elec- 
trically, and  a  sufficient  price   obtained    for    the  service  to  pay  all 
expenses  and  leave  a  little  over.      Waterworks    that    use  a  stand- 
pipe  generallv  arrange  to  do  a  certain    number  of  hours'  pumping 
during  the  24  hours,  leaving  the  pipe  to  supply  the  demand  during 
the  rest  of  the  time.      This  presents   a  particularly  favorable  case 
for  the  electric  company,  for  then  it    is  always  possible  to  do  the 
pumping  during  daj'light   hours,    between  9  a.m.  and  4  p.m.,  ex- 
cept in  the  "lawn  "  season,   when  it    will   begin  at  say  6  a.m.  and 
go  on  to  b  p.m.     But  then  at  this    season    lights  are  not  required 
till  latei' in  the  evening.     So    that    this   case  allows  of  the  station 
plant  being  run  during  a  longer    time    every   day,  doing  pumping 
and  lighting  with  the  same  boiler  and  engines,    and  perhaps  even 
the  samegenerators,  if  they  are  either  d.c.  or  polyphase  alternating. 
The  mere    pumping  business  may   or   may   not    be  worth   while 
undertaking,  depending  on  the  price,  but  if  there  Is  any  other  power 
business  to  be  done  in  the  town  at  all,  it  at  least  provides  the  ma- 
chinery and  engineer,  and  the  rest    can    be  undertaken  on  a  thor- 
oughly satisfactory  basis.      Even  in  this  favorable  case,  however,  it 
will  be  inadvisable  to  run  motors  off  the  regular  lighting  circuits, 
for  two    if  not  more   reasons.      First,   unless  the  lighting  be   done 
solely  on  the  meter  basis,  there    will   always  be  a  certain  number 
of  persons  who  will  allow  their  lamps   to   burn  all  day,  simply  be- 
cause they  "don't  pay  anything  extra  for    it,"    which    means  un- 
necessary fuel  consumption  ;  and  second,  because  in  winter  time, 
the  loads  overlapping,    any    fluctuation    in    the    motor    load  from 
moment  to    moment    will    have   an    effect    on    the  lights,  causing 
them  to  flicker.      If  the  proportion  of  the   total  motor  load  to  the 
lighting  load  be  large,  and  there  be  any  units  of  considerable  size 
in  the  former,  then  the  throwing  on  or  off  of  these  large  units  may 
considerably  affect  the  lights,  but    if   the  proportion  be  small  and 
contain  no  large  units,  then  such    effect  will  probably  be  small,  if 
not  negligible.      It  therefore  depends    entirely    on    the  proportion 
between  the  two  classes  of  load  as    to  whether  they  may  reason- 
ably be  run  off  the  same  mains  and  feeders,  or  whether  it  will  be 
more  advisable  to  supply  them  separately. 

Another  form  of  day  load  which  can  only  be  availed  of  in  d.  c. 
plants  is  the  storage  battery.  The  main  advantage  attained  in 
this  case  is  not  so  much  the  working  up  of  a  day  motor  load  to 
increase  earnings,  as  the  working  during  a  longer  period,  of  a 
smaller  amount  of  machinery  at  lower  first  cost,  and  higher  work- 
ing economy.  It  is  a  matter  of  common  knowledge  that  the 
maximum  demand  on  a  lighting  plant — the  "  peak  "- -is  very 
greatly  in  excess  of  the  average  load,  and  only  for  a  very  short 
time,  and  that  similarly  the  minimum  demand  is  considerably 
lower  than  the  average,  but  lasts  for  some  time.  The  plant  has  to 
have  the  capacity  of  the  highest  demand,  and  will  iherefore  be 
operating  at  full  economy  for  only  a  very  short  time  during  each 
24  hours  ;  and  as  the  lowest  demand  is  probably  not  much  over 
one-quarter  of  the  greatest,  and  continues  for  several  hours  in  the 
early  morning,  the  result  is  not  only  that  a  large  amount  of 
capital  is  lying  idle  for  probably  20  hours  out  of  each  24,  but  that 
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such  capital  as  is  beingf  rendered  productive  Is  employed  at  n 
verj-  low  economy.  Storage  batteries,  while  being  available  for 
supplying  motor  load,  serve  another  purpose  altogether,  and  a 
very  useful  one.  The  "  peak  "  of  the  load  may  be  taken  by  a 
battery,  which  can  be  charged  by  the  generating  plant  during  the 
long  hours  of  light  load.  So  the  generating  plant  may  be  de- 
signed considerably  smaller  than  the  maximum  demand,  and  can 
be  run  for  a  longer  time  al  nearly  full  efltciency  ccntiniiously. 

In  a  d.c.  plant,  where  the  waterworks  are  operated  in  connection 
with  the  electric  station  as  above,  careful  design  in  many  cases 
may  allow  of  such  a  proportion  of  generating  and  battery  plant 
as  that  the  former  may  require  to  run  20  hours  each  day  at  not 
less  than  'hree-quarter  load.  It  will  be  evident  that  a  very  great 
economy  will  result,  both  in  first  cost  and  in  operation,  from  such 
a  design. 

There  is  some  little  future  b'^fore  another  method  of  supplying 
a  day  load  with  no  increase  of  plant,  but  industrial  conditions  will 
have  10  be  considerably  modified  before  it  becomes  very  general. 
If  motor  load  .ind  lighting  load  were  consecutive  always,  and 
never  concurrent,  as  they  are  during  winter  months,  then  it  is 
evident  that  no  overlapping  would  occur,  and  one  set  of  generat- 
ing machinery  would  be  sufficient  for  both,  and  could  run  almost 
continuously  ;  but  while  such  overlapping  is  possible,  it  is  neces- 
sary to  provide  generating  plant  for  the  sum  of  the  two  loads, 
although  this  sum  occurs  only  for  a  couple  of  hours  each  day, 
during  three  or  four  winter  months.  If,  during  winter,  the  motor 
load  could  be  supplied  only  during  daylight  hours — from  say  9 
a.m.  to  4  p.m. — then  the  two  loads  would  not  interfere,  and  no 
increase  of  capital  would  be  necessary.  In  many  medium-sized 
plants,  specially  favorable  terms  are  offered  to  manufacturers 
who  will  agree  to  do  all  their  power  work  between  these  luiurs, 
and  other  business  is  refused.  In  such  .-i  case  it  would  probably 
pay  to  run  a  special  feeder  and  main  circuit  for  power  supply 
only,  using  the  same  electrical  and  steam  plant  to  furnish  current 
for  power  during  day  as  runs  the  lights  afterwards. 

It  is  certainly  not  every  case  thai  presents  a  favorable  field  for 
day  loid,  but  the  chances  are  that  it  would  be  possible  and  re- 
mimerative  more  often  than  is  generally  considered,  and  the 
above  suggestions  may  be  of  use  to  some  as  indicating  the  direc- 
tion in  which  to  canvas. 


serviceable,  and  for  general  purposes  in  the  kitchen  this  simple 
appliance  is  equally  adaptable,  as  it  can  be  utilized  in  conneclion 
with  our  present  utensils.  Hitherto  electric  cooking  devices  have 
been  constructed  on  a  much  more  elaborate  and  consequently 
expensive  principle,  but  the  method  here  described  bids  fair  to 
revolutionize  this  braiu  !i  .1  .  1,  ,  1  m,  ,il  nulu-ii a  . 


WIRING  OFFICE  BUILDINGS. 
Micil  difliculty  is  encountered  in  wiring  oftice  buildings  on 
account  of  the  necessity  of  having  to  alter  offices,  and  the  con- 
sequent changes  to  the  wiring  for  electric  light  meters.  The  ac- 
companying sketch  illustrates  to  a  certain  extent  a  method 
adopted  by  Mr.  H.  F.  Strickland,    and    which    has   been  put  into 


ELECTRIC  HEATING  AND  ITS  APPLICATIONS.* 

Uv  .\I .  Ferna.nu  Le  Rov,  C.E. 

In  pursuing  his  researches  Mon.  Le  Roy  sought  to  attain  the 
following  results  : 

The  construction  of  apparatus  of  such  simple  and  handy  form 
that  (he  ordinary  domestic  would  experience  no  difficulty  in 
using  it  ;  to  make  the  application  readily  available  in  conjunction 
with  the  present  forms  of  saucepans,  kettles,  stoves,  irons,  etc., 
so  that  any  change  of  method  on  the  part  of  housekeepers  would 
be  avoided. 

The  system  is  described  as  consisting  essentially  in  what  is 
called  la  Buche  electrique,  or  the  electric  log.  A  stick  of  silicum 
agglomerate  metallised  at  each  extremity  in  order  to  prevent  the 
overheating  of  the  joints  and  to  insure  good  contact  at  the  sockets 

BucHt 


Mi;thod  of  Wiring  an  Office  Biii.ding. 

practical  use.  By  il  a  building  can  be  so  wired  that  a  suite  of  offices 
can  be  interchanged  from  one  meter  to  separate  meters,  or  vice 
versa.  The  sketch  shows  a  seclionofanoffice  building  with  a  three- 
wire  service  in  the  corridor,  with  taps  for  each  office.  The  four 
wires  extending  out  of  wall  are  two  from  service  and  two  from 
outlets.  The  dotted  lines  might  be  termed  a  loop  ciicuit,  and  by 
this  circuit  the  current  can  be  either  connected  direct  to  each 
office  through  a  separate  meter  or  carried  through  one  meter  to 
all  the  offices,  and  the  meter  can  be  placed  in  either  office.  .\n 
additional  cost  of  running  two  wires  through  the  offices,  with  a 
tap  coming  out  beside   each  meter   outlet,    will  save  considerable 
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is  inserted  in  a  glass  lube,  from  which,  to  prevent  the  oxidation 
of  the  silicum,  the  air  is  exhau.sted.  The  two  extremities  of  the 
glass  tube  are  set  in  plaster  and  the  metal  ends  of  the  stick  are 
attached  to  the  contact  pieces  in  the  same  manner  as  in  the  case 
of  incandescent  lamps  (see  diagram). 

Metal  spring  clips  render  the  insertion  of  the  heater  in  the 
circuit  an  extremely  simple  operation. 

Each  buche  or  heater  is  constructed  of  such  dimensions  and 
resistance  that  the  power  absorbed  under  a  pressure  of  50  volts 
is  from  60  to  100  watts,  but  of  course  they  can  be  used  under  any 
voltage  by  arranging  them  in  multiple  series. 

For  warming    rooms     the    apparatus    would    be    particularly 

*  Summary  of  paper  communicated  10  the  Society  of  Civil  Engineers,  Paris, 
Feb.  4,  1808. 


expense  in  the  future.  Mr.  Strickland,  the  electrical  contractor, 
77  Adelaide  street  east,  Toronto,  who  is  the  originator  of  this 
method,  will  be  pleased  to  explain  the  idea  to  architects 
and  others  who  may  desire  to  obtain  further  information. 


A  verj-  good  rule  for  the  power  that  a  belt  will  transmit  is  as 
follows  :  Multiply  the  number  of  square  inches  in  contact  with 
the  smallest  pulley  by  the  speed  in  feet  per  minute  and  divide 
by  36,000.  The  result  will  be  the  horse  power  that  may  be  trans- 
mitted, by  a  double  belt,  under  the  most  favorable  conditions. 
Deductions  must  be  made  according  to  the  judgment  of  the 
engineer,  for  with  a  single  belt  under  poor  conditions  but  one- 
half  of  the  above  will  be  realized  in  practice. 
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ELECTRICAL  POWER  TRANSMISSIONS.' 

Bv  R,.A.  Ross,  E.E.,  M.Can.Soc.C.E. 
(Continued  from  June  i-sue.) 
The  table  below  illusi rales  the  ratio  of  plan!  installed  to  the 
output  column,  one  giving  the  average  output  per  hour  figured 
from  (he  curves  for  a  year,  and  column  two  the  plant  installed  to 
meet  maxinuun  demands,  while  the  third  shows  the  ratio  between 
ihe.n. 


1  rican  ■ 
descent. 


Average  E.H.P.  jier  hour 604 

Max.  E.H.P.  required    -2,925 

Ratio  ovitput  to  capacity    -2o-6% 


Arc. 

650 

1,300 

50% 


M  oiur 
Power. 


Si  reel 

Ky. 


Total. 
21S      2,430       3,902 
656      6,450     11,331 

33-3"c    37-7%    34-4% 


It  will  be  seen  that   tiie    output    is    only   abovit  one-third  of  that 
possible  with  the  plant  which  must    be   installed.      To    dispose  o[ 
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tiie  remaining  two-thirds  is  the  ambition  ot  every  station 
manager. 

It  is  just  here  that  the  storage  battery  finds  its  best  field  in 
steam  station,  but  in  water  power  plants  it  has  no  place  unless 
the  plant  be  loaded  to  its  full  capacitv",  and  an  increase  is  desired 
which  the  watei  available  will  not  admit  of. 

.As  an  illustration  of  what  is  to  be  expected,  the  above  case  is 
useful,  but  so  simple  a  case  seldom  occurs  in  practice,  as  instead 
of  having  the  curves  of  actual  demand,  the  engineer  usually  has 
to  draw  upon  his  educated  iinagination  for  these,  guided  by  his 
experience  with  similar  plants. 

Having  determined  the  amount  of  power  required  for  the 
various  demands,  and  fixed  upon  the  best  method  of  distribution 
to  meet  those  demands,  the  problem  of  the  transinission  ma}'  be 
taken  up  intelligently  point  by  point. 

GENER.^L    SYSTEM. 

Considering  the  direct  current  as  out  of  the  question  for  large 
transmission  purposes,  three  different  alternating  systems  present 
themselves,  namely,  single,  two  and  three  phase.  The  first  we 
are  thoroughly  familiar  with,  owing  to  its  use  in  the  purely  light- 
ing stations,  where  it  is  entirely  satisfactory,  but  when  it  is  neces- 
sary to  distribute  power  for  motor  purposes,  it  fails,  owing  to  the 
fact  chiefly  that  single  phase  motors,  while  practicable,  are  not 
found  suitable  in  operation,  as  they  are  not  readilv*  started  from 
rest. 

The  question  therefore  hinges  upon  the  point  of  relative  superi- 
ority of  the  two  and  three  phase  systems. 

So  far  as  apparatus  is  concerned,  these  two  systems  are  about 
on  a  par  for  all  practical  purposes  when  designed  for  the  same 
conditions  of  operation,  but  for  the  line  the  three  phase  has  the 
best  of  the  argument,  the  transmission  copper  being  reduced  25 
p.c.  This  point  of  superiority,  however,  loses  much  of  its  eflFect, 
for  it  is  possible  to  use  two  phase  apparatus  at  both  ends  of  the 
line,  and  by  means  of  suitable  transformers  change  from  two  to 
three  phase  for  the  Iransmission,  in  which  case  the  capacity  of 
the  transformers  used  must  be  slightly  increased,  as  some  of  the 
copper  is  partially  inactive  when  coupled    up  for  change  of  phase. 

For  this  reason  the    three   phase   will   be   adopted    in   the  case 

Paper  read  before  tbe  CaJLadian  Society  of  Civil  Engineers,  March  loth,  1S98. 


under  consideration,  as  being  probably    the    cheaper  in  first  cost 
and  equal  in  efliciency. 

VOLT.\GE  OF  TRANSMISSION. 

-As  the  copper  in  the  circuit  varies  in\'ersel\-  as  the  square  of  the 
voltage  for  the  same  loss  and  distance,  the  advantage  of  high 
voltage  becomes  apparent.  Conversely  with  the  same  distance 
and  copper,  the  loss  in  line  may  be  reduced  in  proportion  to  the 
square  of  the  proportionate  increase,  or  the  distance  may  be  in- 
creased directly  as  the  increase,  and  any  combination  of  these 
may  be  attained  by  simply  raising  the  voltage. 

On  the  other  hand,  the  appar.itus  installed  must  be  designed  to 
resist  the  effects  of  the  increase  on  the  insulation,  and  greater 
precautions  are  necessary  to  maintain  it  in  operative  condition. 
The  cost  will  also  be  somewhat  greater  where  especially  high 
voltages  are  used. 

The  highest  voltage  in  practical  operation  at  the  present  time, 
so  far  as  I  am  aware,  is  at  Ogden,  Utah,  where  16,000  is  u.sed 
with  raising  transformers. 

The  highest  generated  directly  on  a  machine  without  the  aid  of 
transformers  is  12,000,  at  the  Chambly  plant.  There  are  several 
now  building,  however,  which  contemplate  a  line  voltage  of  20,- 
000,  and  we  may  expect  to  see  this  figure  increased  from  time  to 
time  as  methods  of  insulation  improve. 

It  is  well  to  remember  that  the  apparatus  will  be  called  upon  to 

resist  much  more  than   the    normal    pressure,  owing  to  conditions 

of  load  to  opening  of  circuits  under  load,  and  to  lightning,  so  that 

a  large  factor  of  safety  is  essential  where  high  voltage  is  desired. 

PERIODICITY. 

In  former  years  a  high  periodicity  of  120  to  133  per  second  was 
general,  being  suitable  for  lighting  purposes,  and  by  reason  of 
the  high  period,  transformer  costs  were  low.  With  the  advent  of 
the  alternating  motor  and  of  long  transmission  lines,  the  periodi- 
city dropped  to  60,  which  is  now  the  standard  in  .America.  In 
Europe,  however,  the  tendency  is  to  go  even  lower,  and  each 
maker  of  apparatus  appears  to  have  his  own  standard. 

The  lowest  possible  where  incandescent  lighting  is  to  be  done 
is  25,  for  at  this  alternation  the  fluctuations  are  just  visible  in 
the  light. 

The  effects  of  lowering  the  periodicity  are  to  decrease  induction 
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effects  (which  are  always  objectionable),  simplify  and  cheapen  the 
motor  equipment  and  to  increase  somewhat  the  cost  of  trans- 
formers. 

It  would  appear  that  for  general  transmission  work,  which  in- 
volves the  use  of  much  power  for  motors,  a  lower  alternation 
would  have  met  the  case  speeds  belter,  but  as  60  periods  has 
been  universally  adopted  on  this  conlinent,  it  will  probably  be 
maintained  for  some  time. 

REGUL.\TIO.N. 

Owing  to  the  copper  losses  and  induction  effects  at  various 
loads  on  the  system  from  the  generator  shaft  to  the  lamps  or 
motors,  the  generator  voltage  must  be  raised  as  the  load  increases. 
It  is  very  desirable  that  this  increase  be  kept  as  low  as  possible, 
so  that  a  continual  adjustment  of  the  voltage  be  not  necessary, 
rendering  the  lights  unsteady. 

To  this  end   the   copper   losses,    and    especially    the    induction 


■  64 


CANADIAN     EbECTRlCALi     jslEWS 


August,  iSqS 


effects,  must  be  kept  within  lioiiiuls.  The  first  involves  only  the 
cost  of  the  copper,  the  Litter  dejwnds  upon  the  nature  of  the  de- 
mands and  the  relative  positions  of  the  copper  conductors.  The 
induction  of  lines  and  apparatus  has  an  effect  somewhat  similar  to 
that  of  the  inertia  of  water  in  long  pipes,  and  causes  the  current 
to  lag  behind  the  voltage,  necessitating  a  large  output  of  volt- 
amperes  to  produce  watts,  and,  as  lines  and  apparatus  must  be  of 
sufficient  capacity  to  carry  the  useless  increase  of  current  and  the 
generator  to  allow  for  the  useless  additional  volts,  an  increased 
capacity  of  plant  is  necessary. 

These  induction  effects  may  have  a  larger  influence  on  the 
regulation  than  the  necessary  copper  losses,  and  should  be  care- 
fully watched. 

It  is  well  to  bear  in  mind,  however,  that  the  increased  volt- 
ampere  readings  do  not  represent  additional  power  consumption, 
as  would  be  the  case  in  direct  current,  as  Ihey  have  to  be  multi- 
plied by  the  cosine  of  the  angle  of  lag  (which  is  always  less  than 
unity)  to  give  the  true  power. 

Poor  regulation  therefore  cuts  down  the  capacity  of  the  plant, 
and  renders  it  difficult  to  maintain  the  voltage  constant  under 
varying  loads. 

Having  thus  sketched  the  main  points  which  affect  the  general 
working  of  the  plants,   the  apparatus  may  be  taken  up  in  detail. 

DISTRtBlTINC.    ST.ATION. 

The  reducing  transformers  necessary  for  lowering  the  line 
voltage  to  that  suitable  for  the  incandescent  distribution,  arc 
light  motors,  and  rotary  transformers  for  railway  service,  must 
be  of  the  highest  grade  to  stand  the  high  line  potential,  as  well 
as  the  increases  of  voltage  to  which  they  may  be  subjected  under 
certain  conditions.  Of  course  the  efficiency  should  be  of  the 
highest  and  the  regulation  good.  .As  the  heat  developed  is  great, 
an  air  blast  or  circulation  of  cool  oil  is  provided. 

The  rotary  transformers  which  form  such  a  large  pan  of  the 
load  in  this  case  partake  both  of  the  nature  of  alternating  motors 
and  of  direct  current  gener.itors.  As  an  alternating  current 
motor  of  synchronous  type  they  must  be  self-starting,  and  in  con- 
sequence are  ol  either  two  or  three  phase. 

As  a  generator  they  must,  at  the  speed  established  by  the 
synchronous  motor  part,  give  the  necessary  direct  current  at  the 
proper  voltage  for  the  trolley  line,  as  both  the  motor  action  and 
the  voltage  generation  take  place  in  the  one  set  of  armature 
windings,  and  as  the  fields  are  common  to  both  there  is  a  certain 
ratio  of  impressed  alternating  voltage  to  direct  voltage  at  the 
cominutator,  which  is  constant,  and  any  change  of  field  strength 
alters  the  direct  current  voltage  only  indirectly  by  causing  a  lead- 
ing or  lagging  current  in  the  transmission  lines,  thus  giving  more 
or  less  volts  to  the  alternating  side  of  the  machine. 

Owing  to  this  effect  of  over  or  under  excitation  of  the  rotary 
upon  the  line  currents,  causing  them  to  lead  or  lag  behind  the 
voltage,  this  apparatus  may  be  arranged  to  keep  the  current  and 
voltage  of  the  line  in  phase,  thus  doing  away  with  the  troubles 
from  lagging  currents  which  so  unfavorably  affect  the  system  in 
the  matter  of  regulation.  On  the  other  hand,  where  there  is  no 
necessity  for  close  regulation,  the  line  induction  is  encouraged, 
and  is  found  useful  in  overcompounding  the  direct  current  side  of 
the  rotary  automatically,  thus  giving  the  rise  of  voltage  with  load, 
so  desirable  in  railway  \iork. 

In  the  present  case,  if  the  lighting  and  railway  loads  be  carried 
upon  separate  lines,  the  latter  arrangement  is  desirable,  as  the 
lighting  will  have  good  regulation  while  the  railway  service  will 
overcompoimd  automatically. 

The  total  load  for  railway  needs  being  6,450  E.  H.P.,  and  the 
average  from  7  a.m.  to  g  p.  m.  being  3,000  E.  H.  P.,  seven  units 
of  1,000  E.  H.P.  should  cover  the  demands,  and  the  machines  in 
operation  should  have  a  good  load  factor. 

For  the  arc  light  demands  as  before  stated,  eight  units  would 
be  sufficient.  The  motors  may  be  either  synchronous  or  induc- 
tion, the  former  preferably,  as  thev  may  be  useful  in  assisting  the 
regulation  of  the  incandescent  lighting  service  by  proper  excita- 
tion, as  their  loads  do  not  fluctuate. 

This  apparatus,  with  the  necessary  switchboard  and  instru- 
ments for  the  high  potential  receiving  and  lower  potential  dis- 
tributing circuits,  completes  the  distributing  station  equipment. 

TRANSMISSION   LINE. 

The  line  is  usually  the  weakest  link  in  the  chain,  being  exposed 
to  the  weather,  and  not  under  that  careful  supervision  which  is 
given  to  the  rest  of  the  plant. 

The  pole  line  as  a  supporting  structure  must  of  course  be  of  the 
solidest  to  stand  the  strains   imposed,    not    only  by  the  weight  of 


coppiT,  but  in  these  latituiles  by  .h  gre.'it  weight  of  ice  also,  whii'h, 
if  assisted  by  a  gale,  will  try  the  best  work  to  the  utmost. 

Poles  of  cedar,  pine  or  chestnut  of  very  heavy  section  are 
necessary  for  this  work.  They  should  be  set  in  concrete  or 
broken  stone  and  heavily  guyed  on  curves,  or  in  certain  positions 
double  poles  with  heavy  cross-arms  between  should  be  used. 

The  insulators  for  high  potential  work  are  universally  made  of 
porcelain,  as  that  material  weathers  belter  than  glass  and  is  not 
so  hygroscopic. 

This  porcelain  should  be  so  thoroughly  vitrified  as  to  exhibit  a 
fracture  like  glass  when  broken,  otherwise  it  will  absoi  1)  moisture 
and  break  down. 

To  minimize  surface  leakage,  which,  if  severe,  m.iy  burn  off 
the  pins,  the  surface  over  which  it  has  to  take  place  is  made  as 
long  and  of  as  small  surface  as  possible.  To  assist  in  reducing 
this  leakage,  insulators  with  oil  in  grooves,  over  the  surface  of 
which  the  leakage  iiuist  take  place,  have  been  tried  and  found  to 
work  well  when  the  oil  surface  is  clean,  but  in  operation  dirt  ac- 
cumulates and  troubles  ensue,  so  that  the  plain  porcelain  insulator 
of  large  insulating  surface  aiul  high  resistance  to  piercing  is  now 
the  standard. 

The  copper  circuits  are  of  bare  copper,  as  weather-proof  insu. 
lation  at  high  voltages  is  perfectly  useless,  the  cross-section  of  the 
copper  being  of  course  so  proportioned  as  to  give  the  loss  deter- 
mined upon  as  suitable  for  the  conditions  existing.  These  condi- 
tions depend  upon  the  cost  of  the  power,  the  amount  avail.'ible  and 
the  demands.  The  loss  may  be  reduced  to  anv  extent  by  the  use  of 
more  copper,  but  unless  there  is  a  demand  for  the  power  saved, 
which  will  pay  interest  and  deprecialit^n  on  the  addition.'il  c^ist  of 
circuits,  no  economy  results. 

On  the  other  hand,  the  copper  may  be  reduced  and  the  losses 
increased,  but  only  within  the  bounds  set  by  the  demands  of  good 
regulation. 

In  practice  a  loss  of  15  per  cent,  is  seldom  exceeded,  and  a 
very  common  allowance  is  from  7  per  cent,  to  10  per  cent. 

Several  effects  manifest  themselves  in  alternating  lines  which 
do  not  exist  on  those  of  direct  current  systems,  and  they  deserve 
the  clo  est  attention  in  planning  the  system.  While  the  actual 
losses  in  direct  and  alternating  work  are  about  the  same  under 
the  same  conditions,  the  drop  in  voltage  in  the  former  is  a 
ineasure  of  that  loss,  while  in  the  latter  it  may  be  no  indication. 

In  fact,  it  is  possible  to  so  arrange  the  circuits  in  some  cases  of 
alternating  work  as  to  have  a  greater  voltage  at  the  end  of  the 
circuit  than  is  generated  at  the  station,  but  this  does  not  indicate 
that  the  line  generates  power  of  itself;  it  simply  means  that, 
while  the  self-induction  and  capacity  of  the  line  and  load  raises 
the  voltage,  much  as  a  water  ram  in  a  pipe  line  raises  the  pres- 
sure, it  at  the  same  time  throws  the  current  out  of  phase  with  that 
voltage,  and  the  real  power  is  that  obtained  by  the  multiplication 
of  the  apparent  volt-ainperes  by  the  cosine  of  the  angle  of  lag  in- 
troduced. It  is  therefore  only  possible  to  read  the  powei  indica- 
tions on  a  watt-meter,  which  instrument  takes  account  of  this 
angle,  while  the  volt  and  ampere  meter  readings  which  are  used 
to  determine  direct  current  power  are  not  reliable  for  the  alter- 
nating. 

This  increase  of  voltage  ma)'  untler  certain  conditions  become 
so  serious  as  to  endanger  the  insulation  of  line  and  apparatus. 

In  most  cases  it  is  advisable  to  reduce  the  induction  as  much  as 
possible,  and  to  effect  this  the  wires  on  opposite  sides  of  the  cir- 
cuit are  strung  as  closely  together  as  is  consistent  with  safety, 
and  several  wires  of  equivalent  cross  section  used  rather  than  a 
smaller  number  of  larger  area. 

To  do  away  with  unbalancing  of  the  phases  of  the  system,  the 
circuits  should  be  strung  symmetrically,  which  is  affected  in  the 
case  of  two  phase  lines  by  placing  the  going  and  returning  wires 
of  each  phase  on  the  opposite  ends  of  the  diagonal  of  a  square, 
and  in  three-phase  lines  by  stringing  the  three  conductors  at  the 
corners  of  an  equilateral  triangle. 

As  lightning  may  cause  trouble,  not  only  by    direct    stroke,   bu 
by  the  accumulation   of  static    electricity    upon    the    lines,  means 
must  be  provided  for  getting  rid  of  it   safely.     To  this  end,  guard 
lines  of  barbed   wire  are  strung  above  the    circuits,  and  these  are 
grounded  at  frequent  intervals. 

GE.NERATING    PLANT. 

The  apparatus  in  this  part  of  the  plant  consists  of  the  water- 
wheels,  generator,  raising  transformers  and  switchboard  ap- 
paratus. 

Regarding  the  latter  two,  the  same  remarks  apply  as  were 
made  regarding  similar  apparatus  in  the  distributing  station. 

-As  to  the  generators,  their  size  is  usually   limited  by  the  powe 
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of  the  water-wheel  units,    and    tlieir    speed    by    the    wheel  speed, 
unless  gearing^  be  used. 

The  usual  method  of  attacking  the  question  with  direct-con- 
nected units  is  to  arrange  for  as  powerful  wheels  as  is  possible 
consistent  with  having  the  proper  size  units  to  handle  the  load 
properly,  and  designing  the  generators  lo  suit  tlie  wheels  as 
regards  size  and  speed. 

Vertical  turbines  with  the  rotating  p.ut  of  the  generator  revolv- 
ing in  a  horizontal  plane  are  usual,  but,  in  several  recent  plants, 
horizontal  turbines  are  used  direct  connected  lo  the  generators, 
which  in  that  case  are  below  the  crest  of  the  dam  and  above  the 
tail-race  by  an  amount  determined  by  the  height  of  the  draft  lube. 
The  first  system  introduces  footstep  bearings,  which  are  always 
more  or  less  objectionable,  but  removes  the  delicate  armature 
w  indings  from  chance  of  damage  by  water.  The  second  places  the 
generator  at  the  mere)*  of  water-tight  bulkheads  and  stuffing-boxes. 

.As  to  the  voltage  to  be  generated  upon  the  machines,  if  raising 
transformers  are  used,  this  is  of  little  consequence  unless  from  a 
machine  designer's  point  ofview,  asthe  transformers  will  have 
equal  efficiency  at  any  ratio  of  transformation. 

Where  the  transmission  voltage  is  not  dangerously  high,  it  is  of 
course  preferable  to  do  away  with  these  transformers,  and  gener- 
ate directly  on  the  machine. 

In  deciding  this  point  it  must  be  kept  in  mind  that  the  failure  of 
a  transformer  through  the  breaking  down  of  insulation  is  a  much 
less  serious  matter  than  that  of  a  generator,  which  is  less  Hkely  to 
occur  when  that  apparatus  is  of  low  voltage.  Owing,  however, 
to  improved  types  of  generators,  we  may  expect  to  see  raising 
transformers  dispensed  with  in  many  cases  where  they  would 
have  been  deemed  indispensable  with  older  types. 

In  specifications  drawn  up  for  the  generating  apparatus,  the 
following  points  are  strongly  insisted  upon  : 

(i)  That  the  heating  of  any  part  shall  not  exceed  a  certain 
specified  temperature  after  a  certain  length  of  run  at  full  load  and 
an  additional  time  at  a  certain  specified  overload. 

(2)  That  the  efficiency  at  full  load,  three  quarters,  one  half,  and 
one  quarter  loads,  shall  be  guaranteed  by  (he  tenderer  and  proved 
by  test. 

(3)  That  the  regulation  of  the  generator  shall  be  within  a  cer- 
tain per  cent,  at  full  non-inductive  load. 

(4)  That  the  insulation  of  any  part  of  the  machine  shall  not 
break  down  under  a  specified  voltage  which  is  high  enough  lo 
allow  of  a  good  factor  of  safety  over  the  normal  pressure. 

Although  it  is  impossible  to  specify  limits  for  these  requirements 
which  will  suit  every  case,  it  may  be  said  generally  that  the 
-.llowable  increase  of  temperatures  for  large  generators  ranges 
from  thirt)'  to  forty  degrees  centrigrade.  The  full  load  efficiency 
from  ninety-four  to  ninety-six  per  cent.  The  regulation  depends 
upon  whether  the  machine  is  compound  wound  or  not.  In  the 
former  case  the  regulation  may  be  anything  for  which  the  com- 
pounding is  set,  and  in  the  latter  from  three  to  ten  per  cent. 

The  test  voltage  applied  ranges  from  three  lo  ten  limes  the 
operative,  the  former  factor  for  high  voltage  machines,  the  latter 
for  low  voltages. 

The  modern  generator  being  either  of  the  inductor  or  revolving 
field  type,  in  which  the  high  potential  armature  windings  are 
stationary,  lends  itself  to  high  voltage  generation,  as  the  insula- 
tion spaces  may  be  increased  largely  without  rendering  the  ma- 
chines unwieldy,  for  the  reason  that  the  armature  wires  are  dis- 
tributed over  the  outside  ring  where  spa'-e  is  more  abundant,  and 
the  vibration  of  running,  which  abrades,  and  finally  breaks  down 
the  insulation  on  the  older  revolving  armature  types,  is  largely 
absent  in  the  newer  machines. 

Having  sketched  in  a  general  way  the  points  to  be  considered, 
and  determined  upon  the  general  features  of  the  transmission,  we 
may  take  up  the  figuring  of  lines,  efficiencies  and  horse-powers  to 
be  generated. 

To  do  this,  certain  assumptions  must  be  made  as  to  the  allow- 
able efficiencies  of  the  line  and  apparatus  at  various  loads,  which 
has  been  done  in  the  tables  below.  As  regards  the  apparatus, 
commercial  efficiencies  have  been  assumed  which  are  usual  for 
this  class  of  work,  and  will  be  guaranteed  by  the  manufacturers. 
The  line  efficiencies  are  what  would  be  usually  allowed,  considering 
the  copper  as  designed  for  those  efficiencies  at  maximum  demand. 

Loads. 
Transmission  (generator  10  sub-station)     100%     75%     50%     25% 

Generators 96        95        94        90 

Line 9°        92-5    95        97-7 

Raising  and  lowering  transformers 96        95        94        90 


I.NfANDESCF.NT  (distribution  to  lamps). 

Primary  distribution  at  2,000  volts 9O 

Large  reducing  transformers 97 

Secondary  distribution  to  lamps 97 

Total  efficiency  of  distribution qi 


Loatis. 


97 

9S 

99 

97 -.S 

97 

9.i 

9H 

9«-5 

99 

9^-5    93-5    93 


.Arc  Lighting  (distribution  to  lamps). 

Efficiency  of  motor 

Efficiency  of  arc  machine. 

Efficiency  of  line  distribution  10  l.-imps. 


92 
86 

93 

72.6 

Power  Circuit  (distribution  to  motors). 

Efficiency  of  lines 90 

Efficiency  of  transformers 96 


Total  efficiency  of  tlislribullon. 


92-5 
95 


Total  efficiency  of  distribution. 


86. 4     88 


Railway  Powkr  (distribution  to  motors). 

Efficienc)'  of  rotary  transformers 96        96 

Efficiency  of  distributing  lines  to  motors       80        85 


95 
94 


95 
90 


97-5 
92 

89.7 


90 

95 


Total  efficiency  of  transmission. .. ,       S3       83       84 


79 


Total  efficiency  of  distribution 76.8     81.6     85.5     85.5 

F'rom  these  efficiencies  of  line  and  apparatus  the  whole  power 
necessary  for  all  the  maximum  demands  may  be  transmitted  at  an 
efficiency  of  80  p.  c.  from  the  generator  shaft  to  the  distributing 
lines  in  the  city. 

The  total  efficiency  at  full  load  from  the  generator  shaft  to  the 
lamps,  railway  and  stationary  motors,  is  68  p.  c,  and  under  the 
average  running  conditions  would  be  not  less  than  70  p.  c. 

These  figures  illustrate  ihe  remarkable  efficiency  of  electrical 
transmission  even  on  such  a  mixed  and  varying  load.  It  will  be 
noticed  that  at  varying  loads  the  efficiencies  aie  not  very  different, 
owing  to  Ihe  fact  that,  while  the  apparatus  falls  off,  the  line  in- 
creases in  efficienc)',  thus  maintaining  a  balance. 

In  fact,  under  light  loads  the  efficiency  is  higher  than  under 
he.tvy,  and  is  actually  higher  than  given  in  the  totals,  because  the 
tables  consider  the  whole  plant  as  operating  at  fractional  load, 
while  in  actual  running  the  apparatus  would  be  kept  at  full  load 
by  shutting  down  units  as  the  load  dropped,  thus  raising  the  effi- 
ciency. The  figure  of  68  p.  c.  therefore  may  be  safely  taken  as 
the  lowest  to  be  met  with  during  the  course  of  the  year,  and  as  it 
holds  only  for  the  peak  of  the  load  will  not  affect  the  average 
efficiency  materially. 

The  d.ate  assumed  or  calculated  for  the  transmission  is  given 
befow. 

The  power  is  that  necessary  at  the  distributing  lines  lo  take 
care  of  the  maximum  demands  as  shown  on  Ihe  curve  of  total 
power.  The  power  factor  is  assumed  to  be  too  p.  c.  for  the  class 
of  load  considered,  loss  in  transformers  4  p.  c,  in  line  10  p.  c, 
which  is  not  too  high  for  the  peak  of  the  load,  as  this  is  what  the 
line  is  designed  for. 

Electrical  H.  P.  required  at  end  of  transmission  line.  .  .  .  11,946 
\'oltage  of  transmission  at  end  of  transmission  line.  .  .  .  15,000 

Periodicity  or  complete  cycles  per  second 60 

Distance  transmitted    in  miles 10 

Power  factor  assumed  p.  c too 

Loss  in  transformers  p.  c 4 

Loss  in  line  p.  c 10 

System  of  transmission — three  phase 

Figuring  the  transmission  on  the  above  assumptions  the  actual 
electrical  horse  power  at  Ihe  generator  terminals  is  13,623,  while  the 
apparent  horse  power  as  read  by  volts  and  amperes  is  13,862.  In 
other  words,  while  the  real  loss  in  the  transmission  is  14  p.  c.  of 
the  power  required  at  the  end  of  the  line,  the  apparent  loss  is  16 
p.  c.  This  shows  a  high  power  factor  for  the  whole  system,  and 
is  obtained  by  a  non-inductive  load  on  a  line  well  subdivided,  and 
with  the  wires  properly  placed. 

To  illustrate  the  effect  of  an  inductive  load  upon  the  amount  of 
apparatus  necessary,  another  line  with  a  load  power  factor  of  90 
p.  c.  has  been  figured,  the  other  conditions  remaining  the  same  as 
before.  This,  while  having  the  same  losses  as  in  the  first  case, 
requires  17,327  apparent  horse  power  at  the  generator,  necessitat- 
ing an  increase  of  generating  apparatus  of  25  p.  c,  or,  in  case  the 
plant  were  installed,  it  would  cut  down  its  capacity  20  p.  c,  and 
would  decrease  that  of  the  distributing  apparatus  to  p.  c. 

Were  it  not  for  these  induction  effects  the  problem  would  be  as 
simple  as  in  the  case  of  direct  current  work,  but  as  it  is,  they  affect 
the  matter  to  a  very  great  degree,  and  require  the  most  careful  con- 
sideration to  arrive  at  even  a  fair  approximation  lo  actual  results. 

Considering  the  fact  that  this  power  is  laid  down  from  the 
wheels  with  such  simple  machinery  with  but  at  most  one  revolving 
part,  and  therefore  requiring  no  attention  when  once  started,  it  is 
not  surprising  that  electricity  should  have  monopolized  the  field. 
The  efforts   at  the  present  time   to  transmit    to  longer   distances 
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will  be  successful  in  proportion  as  the  knowledg-e  of  insulailng 
methods  increase  ;  and,  from  the  rapidity  with  which  tde  present 
voltajfcs  have  been  attained  from  the  lower  formerly  prevailinjf,  it 
is  not  difficuh  to  forsee  the  time  when  this  country,  which  is  so  rich 
in  water  power,  will  be  literally  covered  with  power  lines  for  all 
purposes.  The  possibilities  in  the  way  of  covering  an  increased 
territory  by  raising  the  voltage  may  be  illustrated  by  the  plant 
considered  above,  where,  wilh  15,000  volts  and  14  p.  c.  loss,  the 
power  covers  a  radius  of  ten  miles  in  all  directions.  If  the  voltage 
were  doubled,  and  the  same  loss  allowed,  the  radius  v^•ould  be  40 
miles,  and  the  territorv-  covered  would  be  sixteen  times  as  great. 
In  other  words,  the  area  served  will  vary  as  the  fourth  power  of 
the  ratio  of  increase  of  voltage.  The  question  of  the  advisability 
of  transmitting  from  a  distance  the  natural  power  available  in 
preference  to  generation  at  I  he  centre  of  distribution  by  steam 
power,  requires  the  most  careful  attention.  The  cost  of  ihe  power 
laid  down  on  the  consumer's  premises  is  made  up  of  two  items, 
namely,  fixed  charges  and  operating  expenses.  The  first  in- 
cludes interest  and  depreciation  on  Ihe  plant,  the  second  coal  and 
supplies,  attendance,  etc.  The  saving  by  the  adoption  of  water 
power  is  in  coal  and  supplies,  and  perhaps  a  small  part  of  the 
labor,  provided  the  plant  cost  is  the  same.  Should,  however,  the 
cost  of  the  transmission  scheme  be  enough  larger  than  that  of  the 
steam  to  eat  up  the  saving  in  interest  and  depreciation  on  the  in- 
creased cost  of  plant,  there  is  nothing  to  be  said  in  favor  of  the 
transmission. 

If  there  is  no  cheapening  of  cost  the  steam  plant  has  the  ad- 
vantage of  the  greater  reliability  in  lines  and  apparatus,  as  no 
high  voltages  need  be  used,  and  there  is  no  risk  of  troubles  with 
water  power  during  the  winter  si'ch  as  exist  to  a  greater  or  less 
extent  in  this  climate. 

In  many  cases,  however,  where  the  water  power  improvement 
can  be  made  with  small  outlay  per  hprse  power  rendered  avail- 
able, the  gain  may  be  large.  It  is  not  so  large,  however,  as 
seems  to  be  the  idea  of  the  public,  which  considers  a  water  power 
as  capable  of  producing  power  for  nothing,  entirely  ignoring  the 
capitalization  necessarv'  for  development. 

The  transmission  and  utilization  of  electric  power  has  got  be-, 
yond  the  experimental  stage,  and  is  not  now  surrounded  wilh 
that  mystery  which  used  to  obscure  the  financial  facts,  and  the 
more  it  is  considered  as  a  commercial  article  depending  upon  the 
laws  of  supply  and  demand  for  its  existence,  the  more  will  its 
usefulness  become  apparent  to  the  consumer  and  its  financial 
security  appeal  to  the  capitalist. 


SELECTION,  HANDLING  AND  CARE 
OF  BELTS. 

Nearly  every  engineer  has  one  or  more  belts  under 
his  care,  and  from  the  condition  many  of  them  are  in  it 
would  seem  that  a  word  of  advice  as  to  their  selection 
and  care  would  not  be  amiss,  writes  Charles  H.  Garlick, 
in  Lumber. 

If,  when  in  need  of  a  belt,  the  engineer  would,  instead 
of  simply  ordering'  a  certain  number  of  feet  of  a  certain 
width  and  thickness,  try  the  experiment  of  personally 
selecting  the  same  tor  the  work  which  he  wishes  to  have 
the  belt  do,  and  then  use  the  same  care  in  placing  the 
belt  in  use  that  he  does  in  starting  any  other  piece  of 
new  work  or  new  machine,  much  better  results  would 
be  obtained  than  is  usually  the  case.  There  are  many, 
very  many,  rules  and  formula;  for  ascertaining  the  width 
of  belt  necessary  for  transmitting  a  certain  amount  of 
power.  No  two  of  these  rules  agree,  because  there  are 
so  many  conditions  that  enter  into  the  problem  that  no 
hard  and  fast  rule  can  be  used. 

From  the  writer's  experience  he  prefers  to  use  the 
following  formula,  which  in  ordinary  cases  will  be  found 
nearly  correct  : 


W  =  ,- 


H.P.x  5,500 


Velocity  x  contact  in  feet. 
This  is  single  thickness.      For  double  thickness  belts  : 
W-  H.P.x  3,600 

Velocity  x  contact  in  feet. 
Or  the  width  of   the  belt  can  be  found  by  multiplying 
horse  power  to   be   transmitted   by   3,600,  and    dividing 


the  product  by  the  number  of  feet  of  the  belt  that  will 
pass  over  the  pulley  per  minute,  multiplied  b\  the  luituber 
of  feet  of  belt  in  contact  with  the  driving  pulley.  .\  very 
good  "  rule  of  thumb  "  for  single  belts  is  :  Belting 
I  inch  wide  having  a  velocity  of  boo  feet  per  minute, 
will  transmit  i  horse-power. 

It  should  be  borne  in  mind,  however,  that  the  width 
of  the  belt  necessary  to  transmit  a  certain  horse  power 
depends  on  several  conditions,  one  of  which  is  the  ten- 
sion of  the  belt.  When  a  belt  is  too  tight  there  is  a 
constant  waste  in  journal  friction,  and  when  too  loose 
a  great  loss  in  elViciency  from  "  slip."  .\  belt  should 
be  procured  that  will  tieliver  the  power  required  in  a 
fairly  slack  condition. 

Hetween  a  slow  speed  and  a  wide  belt  and  high  speed 
and  a  narrow  belt,  choose  high  speed  and  narrow  belt 
wherever  practicable,  in  designing  for  the  transmission 
of  power.  .A  velocity  of  belt  up  to  a  mile  a  minute  is 
practicable  and  advantageous. 

In  taking  lengths  for  belts,  where  it  is  not  convenient 
to  ineasure  with  a  tape-line  the  length  required,  this  rule 
will  be  found  of  service  :  .Add  the  diameters  of  the  two 
pulleys  together,  divide  the  result  by  2,  and  multiply  the 
quotient  by  3  '4  ;  add  the  product  to  twice  the  distance 
between  the  centres  of  shafting,  and  you  have  the  length 
required,  very  nearlj'. 

In  buying,  be  sure  that  the  leather  is  oak  tanned, 
has  a  smooth,  polished  surface  and  a  fine  fiber.  It  is  a 
good  idea  to  have  the  belt  unrolled  and  examine  it  to 
see  that  laps  are  thoroughly  made  and  fastened.  Note 
whether  the  belt  is  ot  the  same  uniform  thickness 
throughout  its  entire  length,  also  that  the  belt  is  pliable 
and  not  harsh  and  brittle.  Note  if  possible  whether 
the  hides  which,  make  up  the  belts  are  of  uniform  thick- 
ness, or  whether  the  thickness  of  belt  is  obtained  by 
splitting  the  hides,  and  if  the  latter  is  the  case  reject  it. 

As  to  whether  you  purchase  single  or  double  belts, 
it  may  be  said  that  single  belts  can  be  used  successfully 
up  to  twelve  or  fourteen  inches  in  width,  but  where 
more  power  is  required  than  a  belt  of  this  width  will 
transmit  under  the  conditions  that  exist  in  your  plant, 
belts  of  double  thickness  should  be  used.  With  single 
belts,  care  should  be  taken  to  have  them  of  ample 
width,  so  that  there  need  be  no  necessity  of  having 
them  tight.  Double  belts  should  be  used  when  a  great 
strain  is  to  be  put  on  the  leather,  or  for  slow  speed,  or 
when  a  belt  is  to  be  run  at  one-fourth  turn  ;  belts  which 
you  are  called  upon  to  shift  frequently,  or  which  are  to 
run   on   vertical  shafts,  should  be  double. 

As  to  the  respective  value  of  rubber  or  leather  belts  : 
Rubber  belts  do  not  cost  as  much  as  leather,  nor  do 
they,  under  favorable  conditions,  last  as  long.  They 
cannot  be  used  in  places  where  the  belt  rubs,  nor  where 
it  becomes  necessary  to  shift  often ;  neither  can  they, 
as  a  rule,  be  run  successfully  as  cross  belts.  They 
should  not  be  used  where  oil  is  likely  to  drop  on  them, 
nor  where  they  will  freeze.  They  usually  last  longer 
than  leather  belts  in  damp  localities.  Rubber  belts  will 
adhere  to  pulleys  better  than  leather.  When  a  rubber 
belt  commences  to  wear  out  it  is  almost  impossible  to  do 
anything  to  repair  it.  Having  purchased  a  new  leather 
belt,  it  should,  if  time  will  permit,  be  stretched  before 
being  placed  in  work.  This  can  be  done  in  a  variety 
of  ways,  depending  on  the  width  and  length  of  belt 
and  the  time  at  the  engineer's  disposal.  One  way  is  to 
stretch  it  over  two  pulleys  placed  some  distance  apart, 
and   attach    weights  to  either  end   of  the  belt.      During 
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the  stretching  period  a  little  oil  should  be  applied  to  the 
leather. 

Belting  for  electric  lighting  machinery  must  have  some 
characteristics  all  its  own.  For  ordinary  machines  a 
positive  steadv  motion,  is  not  absolutely  necessary,  but 
with  an  electric  plant  it  is  different.  It  is  necessary  for 
the  belt  to  he  endless  and  of  a  uniform  thickness.  Even 
so  small  a  thing  as  uneven  laps  will  cause  a  slight  but 
constant  jumping  or  flickering  of  lamps.  With  most 
dynamos  as  built  to-day  provision  is  made  for  the  purpose 
of  taking  up  any  stretch  that  may  occur  in  a  properly- 
constructed,  designed  and  well-stretched  belt.  Vet, 
should  it  become  necessary  to  shorten  one  of  these  belts, 
it  may  be  done  by  using  clamps.  Care  should  be  taken 
and  the  laps  made  as  long  as  possible,  and  sufficient 
time  given  the  work  before  removing  the  clamps. 

While  endless  belts  are  to  be  preferred  for  almost 
all  work,  yet  in  many  places  the  time,  care  and  experience 
required  to  join  them  is  such  that  recourse  is  had  to  the 


Fig.  I — Side  of  lacing-  running  next  to  pulley. 

more  convenient  method  of  lacing  or  fastening  with 
clamps  or  hooks,  and  of  all  the  different  methods  the 
writer  has  been  more  successful  with  and  prefers  lacing. 
But  even  such  a  simple  piece  of  work  as  that  of  joining 
a  belt  by  means  of  lace — a  narrow  strip  of  rawhide — is 
sometimes  done  in  a  manner  to  very  materially  reduce 
the  life  of  the  belt,  and  very  seldom  is  sufficient  time 
or  care  given  to  this  work.  The  ends  of  the  belts 
should  be  cut  exactly  square,  using  an  ordinary' tri-square 
for  this  purpose.  Punch  the  holes  exactly  opposite  each 
other  in  the  two  ends  of  the  belt  to  be  joined.  It  is 
best  to  use  an  oval  punch  for  this  purpose,  the  longest 
diameter  of  holes  being  parallel  with  the  belt.  Two 
rows   of  holes  should    be  made  in  each  end  of   the  belt, 


Fig.  2 — Outside  of  lacing. 

the  same  being  staggered.  The  edges  of  holes  should 
all  be  at  least  seven-eighths  of  an  inch  from  the  end  or 
side  of  belt  ;  be  sure  and  keep  the  belt  square,  and  lace 
both  ends  equally  tight.  The  laces  should  not  be 
crossed  on  the  side  that  runs  next  to  the  pulley,  but  on 
that  side  laces  should  run  parallel  with  the  belt.  Fig. 
I  shows  the  inside  of  the  lacing,  or  the  side  that  should 
run  next  to  the  pulleys,  and  Fig.  2  shows  the  outside  of 
the  lacing,  the  side  that  is  not  in  contact  with  the  pulley. 
In  placing  the  belt  on  pulley,  put  it  on  so  that  pulley 
in  slipping  will  run  with,  and  not  against,  splice  or  joint. 


While  authorities  differ  as  to  which  side  of  the  belt 
should  be  placed  next  to  the  pulley,  the  writer's  ex- 
perience has  been  that  the  best  results  are  obtained 
when  the  grain  side  is  placed  next  to  the  pulley.  Ex- 
perience has  proven  that  it  will  drive  more  than  when 
the  flesh  side  is  in  contact  with  the  pulley,  and  that  the 
belt  will  last  longer. 

If  the  belt  is  to  be  crossed,  do  not  put  it  on  in  such  a 
manner  that  at  the  places  of  passing  joints  or  laps  will 
meet  and  be  turned  up  and  ruined  in  a  short  time. 

How  to  place  a  belt  on  a  pulley  is  one  of  the  little 
things  one  can  become  an  adept  in  only  by  practice. 
If  the  belt  is  a  heavy  one  and  the  pulley  runs  at  a 
high  speed,  it  is  best  to  slow  down  the  machine,  then 
place  the  belt  on  the  loose  pulley  or  the  pulley  at  rest. 
Secure  a  firm  footing,  and  with  the  right  hand  slowly 
work  the  belt  up  to  top  of  pulley,  when  a  quick  jerk  down 
or  up,  according  to  the  direction  the  pulley  is  running, 
will  throw  the  belt  on.  When  the  belt  is  heavy,  or  the 
operator  lacks  experience,  it  is  best  to  shut  off  the 
power,  place  the  belt  on  pulley  as  far  as  possible, 
then  take  a  small  leather  belt,  or  even  a  rope,  double 
it,  slip  one  end  through  the  arms  of  the  pulley  and 
around  the  belt  and  rim  of  the  pulley,  and  the  other  end 
through  the  loop  formed  by  the  double  of  the  small 
belt  or  rope  ;  then  stand  on  the  floor  on  the  opposite 
side  and  draw  on  the  small  belt  or  rope,  when  the  belt 
will  be  drawn  to  the  rim  of  the  pulley.  When  the 
machine  is  placed  in  motion,  the  belt  may  be  slipped 
on  without  any  trouble  ;  then,  by  letting  go  of  the 
small  belt  or  rope  when  the  belt  is  on  the  pulley,  the 
noose  will  be  undone  and  the  small  belt  will  be  free. 

If  the  belt  does  not  stay  on  the  pulley,  do  not  erect 
guards  to  keep  it  on,  as  they  are  an  eyesore,  and  soon 
wear  the  belt  out.  Besides,  the  guards  simply  cure  an 
effect,  while  the  cause  remains.  The  cause  may  be 
that  the  pulley  is  not  in  line,  or  that  the  belt  is  not  joined 
squarely,  or  one  side  is  stretched  more  than  the  other. 
Sometimes  a  belt  running  at  high  speed,  transmitting 
scarcely  any  power,  will  wave  from  one  side  of  the 
pulley  to  the  other,  and  if  a  load  is  not  thrown  off  will 
eventually  come  off.  In  places  where  it  was  not  con- 
venient to  either  put  in  pulleys  of  larger  diameter,  or 
even  wider  belts,  and  where  the  use  of  resin,  oil  and 
other  adhesive  matter  would  not  cause  the  belt  to  adhere 
to  the  pulley,  the  difficulty  has  been  overcome  by  run- 
ning a  narrow  belt,  drawn  tightly,  with  ends  laced, 
over  the  main  belt.  In  one  place  where  occurred  a 
continual  slipping  of  a  ten-inch  belt,  the  writer  took  an 
old  two-inch  belt,  placed  it  upon  the  ten-inch,  and  the 
two  belts  carried  the  load  for  years  without  trouble. 


According  to  Electrical  Engineering,  of  Chicago,  the 
total  number  of  telephones  in  use  in  various  countries 
has  been  tabulated  as  follows  :  Province  of  Angola, 
200;  Austria,  20,000;  Australia,  2,000;  Bavaria,  15,- 
000  ;  Belgium,  11,000  ;  British  India,  2,000  ;  Bulgaria, 
300  ;  Cape  of  Good  Hope,  600  ;  Cochin,  China,  200  ; 
Cuba,  2,500  ;  Denmark,  15,000  ;  Finland,  6,000  ; 
France,  35,000  ;  Germany,  140,000  ;  Great  Britain, 
75,000;  Holland,  12,000;  Hungary,  10,000;  Italy, 
14,000  ;  Japan,  3,500  ;  Luxemburg,  2,000  ;  Norway, 
16,000  ;  Portugal,  2,000  ;  Roumania,  400  ;  Russia, 
18,000;  Senegal,  400;  Spain,  12,000;  Sweden,  50,000; 
Switzerland,  30,000  ;  Tunis,  300  ;  United  States,  900,- 
000  ;  Wurtemberg,  7,000.  These  give  a  total  of 
1,402,100. 
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SPARKS. 

H.  C.  Baird  &  Son  will  probably  pui  in  an  incandescent  ligbl 
plant  al  Parkhill,  Ont. 

The  Halifax  Electric  Tramway  Company  ha-,  declared  an 
annual  dividend  of  six  per  cent. 

A  movement  is  on  foot  at  Ottawa  to  secure  a  popular  vote  on 
the  question  of  operating  the  street  railway  on  Sundays. 

The  sum  of  $20,000  is  to  be  expended  for  the  continuation  of 
the  telegraphic  service  on  the  north  shore  of  the  St.  Lawrence. 

The  C.  P. R.  are  equipping  new  telegraph  otVices  in  Winnipeg, 
under  the  superintendence  of  Mr.  \V.  J.  Camp,  the  company's 
electrician. 

The  Royal  Electric  Co.  has  installed  a  15  h. p.  Stanley  induction 
motor  for  the  Montreal  Water  &  Power  Co.,  which  is  to  be  used 
for  pumping  purposes. 

The  Common  Council  of  St.  John,  N".  H.,  has  authorized  the 
Safety  Board  to  make  arrangements  for  lighting  the  city  at  the 
expiration  of  the  present  contract. 

The  Royal  Electric  Co.  has  secured  an  order  from  the  corpora- 
tion of  Joliette  for  a  120  k.w.  S.K.C.  generator,  with  full  comple- 
ment of  transformers,  etc. 

The  city  engineer  of  Toronto  is  preparing  specifications  for  an 
electric  plant  to  be  placed  in  the  new  municipal  buil.Hings,  and  at 
an  early  date  tenders  for  same  will  be  invited. 

The  Montmorency  Power  Co.,  of  Ouebec,  has  made  an  addition 
to  their  plant  by  the  installation  of  another  600  k.w.  S.K.C.  gen- 
erator, which  was  purchased  from  the  Royal  Electric  Company. 

The  Napanee  Water  &  Electric  Light  Co.  have  gone  into  the 
incandescent  lighting  business,  and  are  now  serving  lights  from 
their  new  S.K.C.  plant  recently  installed  by  the  Royal  Electric  Co. 

The  Niagara  Falls  Park  and  River  Railway  Company  have 
completed  the  work  of  laying  their  tracks  on  the  new  steel  arch 
bridge  at  Niagara  Falls,  and  the  first  car  was  run  over  it  on  July 

I  St. 

The  Gait  and  Preston  Electric  Railway  Coinpany  have  asked 
the  towns  of  Berlin  and  Waterloo  for  a  bonus  of  $40,000,  in  con- 
sideration of  connection  by  their  railway  with  theC.P.R.  The 
by-law  to  grant  $12,000  has  been  carried  by  the  town  of  Waterloo. 

Messrs.  Miller  Bros.  &  Toms,  of  Montreal,  have  placed  an  order 
with  the  Royal  Electric  Company  for  two  40  h.p.  direct  current 
motors.  The  machines  will  be  direct  connected  to  two  Quimby 
screw  pumps,  and  will  be  used  for  the  operation  of  elevators,  etc. 

.■\  number  of  Montreal  gentlemen  have  purchased  a  inountain  at 
St.  Bruno,  Chambly  district,  about  ten  miles  from  Montreal,  and 
purpose  expending  a  large  sum  of  money  in  improvements.  .-\n 
electric  railway  from  Montreal  to  St.  Bruno  is  included  in  the 
scheme. 

The  Slierbrooke  C.as  &  Water  Co.  has  closed  a  contract  with 
the  Royal  Electric  Co.  for  two  240  k.w.  S.K.C.  generators.  Tliis 
is  the  fifth  order  that  has  been  placed  with  the  Royal  Electric  Co. 
for  S.K.C.  machinery  by  the  Sherbrooke  VV'ater  &  Gas  Co.  within 
the  last  two  years. 

It  has  been  decided  not  to  extend  the  electric  railway  system  of 
Quebec  to  MontiTiorency  this  year,  but  everything  will  be  got  in 
readiness  during  the  winter  to  change  the  motive  power  of  the 
entire  railway  from  Quebec  to  Cap  Tourment  from  steam  to  elec- 
tricity next  spring. 

The  recently-formed  Ottawa  Electrical  .Association  have  elected 
the  following  officers  :  Hon.  president,  T.  Ahearn  ;  president,  J. 
Murphy  ;  vice-president,  B.  Marchand  ;  secretary,  E.  Bailey  ; 
treasurer,  B.  Nolan.  Executive  Committee  :  Messrs.  W.  G. 
Bradley,  E.  J.  O'Reilly,  P.  Grimes  and  J.  Johnson. 

On  Queen's  birthday  an  electric  railway  car  with  sixty  tired 
holiday  makers  on  board  was  proceeding  from  Vancouver  to  New 
Westminster,  B.C.,  at  a  rapid  pace  when  an  axle  broke  and  the 
car  completely  overturned.  The  60  occupants  were  jumbled 
together  in  one  mass  as  the  car  still  on  its  side  ploughed  along 
the  side  of  the  track.  Miraculously  as  it  seems,  nobody  was 
killed,  though  several  people  were  more  or  less  injured. 

John  Philip,  of  Grand  Valley,  Ont.,  has  secured  a  franchise 
from  the  corporation  of  Arthur  for  the  supply  of  electric  light  in 
that  town.  He  will  generate  the  current  at  Grand  Valley  from 
his  S.K.C.  plant,  and  with  the  aid  of  step-up  transformers  transmit 
it  to  Arthur,  a  distance  of  16  miles.     Mr.  Philip  will  illuminate  the 


streets  of  Arthur  with  alternating  current  arc  lamps.     The  order 
for  the  complete  work  has  been  placed  with  the  Royal  Elcctri'-  Co. 

The  adjourned  annual  meeting  of  the  shareholders  of  the  Ham- 
ilton, Chedoke  &  .Vncastcr  Electric  Railway  Coinpany  was  held 
on  June  igih.  The  reports  showed  that  about  S_^o.ooo  of  Mock 
had  been  placed.  The  comp.iny  wish  to  dispose  of  $10,000  more 
before  beginning  active  operations.  Following  are  the  new  di- 
rectors and  ofticers  :  Messrs.  E.  A.  Cliflord,  president  ;  Jacob 
Shaver,  vice-president  ;  E.  Kenrick,  auditor;  E.  Henderson  and 
W.  R.  Clarke.  .Mr.  W.  F.  Walker,  Q.C.,  was  re-appointed  sec- 
retary-treasurer and  solicitor. 

-As  sources  of  energy,  it  has  been  proposed  to  use  the  peat  bogs 
of  North  Germany,  and  what  is  now  practically  waste  land  is  ex- 
pected to  become  available  for  manufacturing  on  a  large  scale. 
The  bogs  of  the  \'alley  of  the  Elms,  for  example,  cover  .-.oine 
13,000  square  miles,  and  the  proposition  has  been  made  to  erect 
in  this  section  a  10,000  horse  power  electric  plant  which  would 
consume  annually  some  200,000  tons  of  peat,  equivalent  to  the 
amount  yielded  by  200  acres.  One  acre  of  bog  averaging  ten 
feet  in  thickness  contains  abont  1,000  tons  of  dried  peat,  and  the 
amount  produced  on  430  square  miles  would  afford  as  much  lieat- 
nig  power  as  the  80,000,000  or  more  tons  of  coal  annually  mined 
in  Germany.  The  proposed  plan  contemplates  using  the  energy 
on  a  canal  .and  in  the  manufacture  of  calcium  carbide. 

.At  the  annual  meeting  of  the  Ottaw.a  Electric  Light  Co.,  held 
on  June  28th,  Mr.  T.  .Ahearn  was  elected  president,  Hon.  E.  H. 
Bronson  vice-president,  and  Mr.  J.  W.  McRae  managing  director. 
The  revenue  lor  the  year  was  $159,383.54  from  ordinary  sources 
of  light,  heat  and  power,  this  amount  being  an  inciease  over  pre- 
vious year  of  $5,659.12.  The  gross  expenditure  for  the  year 
was  $109,117.61,  an  increase  of  $10, 293.58.  The  report  recom- 
mended that  no  dividend  be  paid  for  the  past  half  year,  but  that 
$12,520  be  placed  to  the  credit  of  rest  account,  also  the  whole 
balance  of  $24,368.03  to  the  credit  of  the  profit  and  loss  account. 
It  may  be  stated  that  the  company  paid  four  per  cent,  for  the  first 
half  year  and  has  been  paying  eight  per  cent,  annually  lately,  but 
the  directors  conclude  that  proper  allowances  have  not  hitherto 
been  made  for  depreciation  and  renewals. 

.Some  particulars  have  come  to  hand  of  the  project  of  harnessing 
the  Rio  Cobre,  in  Jamaica,  by  the  West  India  Electric  Company, 
of  which  Mr.  Henry  Holgate,  late  of  Montreal,  is  manager.  The 
works  are  situated  near  the  great  tiuinel  at  Boy  Walk,  at  which 
point  the  river  is  160  feel  wido.  The  dam  will  stretch  from  one 
bank  to  the  other,  to  be  embedded  in  the  solid  rock.  The  con- 
crete and  masonry  sunk  in  the  rock  of  the  river  bottom  will  go 
ten  feet  below  the  water,  and  above  the  water  the  walls  of  the 
dam  will  rise  some  nine  feet  or  thereabouts.  The  water  is  taken 
in  from  the  dam  by  a  pipe  eight  feet  in  diameter.  The  pipe  will 
convey  about  20,000  cubic  feet  of  water,  or  about  120,000  gallons, 
a  minute  to  the  power  works.  The  pipe  will  be  provided  with  a 
steel  valve  to  regulate  and  control  the  supply  of  water  to  the 
power  house.  The  pipe  which  leads  from  the  dam  to  the  power 
house  will  run  alongside  the  river  for  one  mile  and  a  quarter.  The 
power  house  will  be  built  entirely  of  sleel  and  concrete,  the  steel 
work  alone  weighing  250,000  pounds.  The  river  in  its  course  for 
one  mile  and  a  quarter  drops  about  47  feet,  which,  added  to  the 
foot  of  the  dam,  amounts  to  56  feet,  which  will  be  the  fall  of  the 
pipe  in  its  course  to  the  works. 

The  Montreal  Transportation  Company  have  just  completed  a 
new  elevator  at  Kingston,  Ont.,  the  power  house  of  which  is  built 
of  brick,  48  X  52  feet.  There  is  a  brick  chimney,  136  feet  high, 
with  a  four  foot  six  inch  flue.  It  stands  on  a  thirteen  foot  six  inch 
square  base,  nmning  to  the  height  of  twenty  feel.  It  then  points 
into  an  octagon,  and  from  the  height  of  twenty-five  feet  from  the 
ground  the  remainder  is  circular.  The  engine  in  the  power  house 
is  a  Corliss  tandem  compound,  with  cylinders  twenty  inch,  forty 
inch  and  forty-eight  inch  stroke.  There  are  also  an  improved 
Blake  twin  vertical  air  pump  and  condenser,  a  600  horse  power 
heater,  supplying  water  to  the  boiler  heated  to  210  degrees  Fah.; 
an  outside  packed  boiler,  plunger  pump,  8x5x12  feet,  for  feeding 
the  boilers,  and  a  battery  of  three  boilers,  each  16x72  inches. 
There  is  also  a  fire  pump  with  a  capacity  of  750  gallons  per 
minute.  The  power  house  is  provided  with  an  electric  lighting 
plant.  .An  8  x  10  inch  Ideal  engine  is  direct  connected  to  a 
dynamo  operating  al  110  volts,  made  by  the  General  Electric 
Company,  of  Peterboro'.  This  dynamo  lights  over  200  sixteen 
candle  power  incandescent  lamps  in  the  elevator,  power  house 
and  office,  besides  twelve  special  arc  lamps  on  the  wharf,  being 
long  burning  lamps  on  the  incandescent  system. 
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THE  HULL  ELECTRIC  RAILWAY.* 

Hv  F.  C.  Ar.mstroN(^ 
At  the  present  stage  of  electric  railway  development, 
there  is  no  subject  more  attractive  to  the  electrical 
engineer,  or  which  more  seriously  demands  the  consid- 
eration ot  the  steam  railroad  manager,  than  the  possi- 
bility, as  yet  mainly  undefined,  of  the  profitable  conver- 
sion to  electrical  operation  of  existing  roads  operated  by 
steam.  In  the  street  railway  field,  the  success  of  elec- 
tric traction  has  been  of  the  "  veni  vidi  vici  "  order  ;  the 
mule,  the  horse  and  the  cable  are  in  process  of  becoming 
memories  within  the  short  stretch  of  less  than  one  de- 
cade. A  similarly  successful  attack  on  the  larger  field 
at  present  occupied  by  the  steam  locomotive,  is  another 
matter.  For  one  thing,  the  steam  locomotive  is  admit- 
tedly doing  its  work  and  doing  it  well  and  economically; 
for  another,  the  transmission  factor  is  at  present,  work- 
ing it  out  in  any  way  we  choose,  a  serious  limitation  of 


tion  of  this  possibility  is  found  in  the  case  of  the  Hull 
electric  railway. 

The  Hull  electric  railway  runs  from  Hull,  a  city  of 
15,000  inhabitants,  lying  immediately  across  the  river 
from  Ottawa,  the  capital  of  the  Dominion  of  Canada,  to 
Aylmer,  a  village  of  2,500  inhabitants. 

Until  June,  1897,  the  main  line  was  known  as  the 
.\ylmer  branch  of  the  Canadian  Pacific  Railway,  con- 
necting at  Hull  with  the  C.  P.  R.  and  at  Aylmer  with 
the  Pontiac  &  Pacific  Junction,  a  road  running  north 
some  70  or  80  miles,  through  the  county  of  Pontiac. 
While  operated  as  the  Aylmer  branch  of  the  C.  P.  R., 
its  business  consisted  of  transferring  passengers  and 
freight  from  the  Pontiac  &  Pacific  Junction  road  to  the 
Canadian  Pacific  main  line,  a  considerable  freight 
business  in  hauling  lumber  from  some  large  mills, 
located  midway  at  Deschenes,  and  also  what  passenger 
trafic  existed  between  Aylmer    and  the  city  of  Ottawa. 
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range  in  the  substitution    of  electricity  for    steam,  even 
in  suburban  practice. 

The  work  of  the  past  two  or  three  years,  however,  has 
established  certain  important  points,  even  to  the  mind 
of  the  most  prejudiced  steam  railroad  manager.  The 
B.  &  O.  installation  at  Baltimore  has  demonstrated  the 
possibility  of  constructing  and  operating  electric  loco- 
motives capable  of  exerting  a  greater  tractive  effort 
than  the  most  powerful  steam  locomotives  anywhere  in 
use.  The  work  on  the  New  York,  New  Haven  & 
Hartford  branches,  on  the  elevated  roads  in  Chicago 
and  elsewhere,  and  on  the  important  suburban  lines 
which  control  the  local  business  centering  in  Cleveland 
and  other  cities,  has  shown  clearly  the  commercial  ad- 
vantages to  be  gained  by  the  conversion  to  electricity 
where  quick  and  frequent  service  is  demanded  over  dis- 
tances up  to  25  and  30  miles.  There  is  no  doubt  that 
even  with  our  present  transmission  limitations,  a  very 
large  field  exists  for  the  electrical  equipment  of  suburban 
and  branch  lines  of  steam  roads,  where  the  present  or 
possible  business  is  of  such  a  nature  that  its  full  develop- 
ment can  only  be  attained  under  the  special  conditions 
of  operation  rendered  possible  by  the  use  of  electric 
traction.      \n  excellent  example  of  the  successful  realiza- 

*  Reproduced  from  the  Street  Railway  Journal,  New  York. 


Its  operation  under  these  conditions  was  unprofitable, 
and  the  Canadian  Pacific  Railroad  was  quite  willing, 
when  approached  by  capitalists  interested  in  limiber 
mills  and  water  power  along  the  line,  to  lease  the 
property,  consisting  mainly  of  10  miles  of  single  track, 
for  $5,000  per  annum.  The  equipment  of  the  road,  for 
electric  traction,  was  immediately  proceeded  with,  the 
power  house  being  located  at  Deschenes,  midway 
between  Hull  and  .\ylmer,  where  an  excellent  and 
cheaply  developed  water  power  was  available.  The 
gentlemen  interested  in  the  property  are  among  the 
most  prominent  in  financial  and  business  circles  in 
Ottawa,  and  they  have  not  spared  any  expenditure 
necessarj-  to  put  the  road  in  the  best  possible  shape  to 
handle  the  business  and  pay  a  return  on  the  money 
invested. 

The  total  length  of  track,  including  sidings,  is  26 
miles,  the  main  line  running  from  Hull  through  Des- 
chenes and  Aylmer  to  Queens  Park  being  double- 
tracked  throughout.  It  was  intended  at  first  to  operate 
the  line  as  a  single  track  road  with  turnouts,  but  this 
was  found  not  to  be  feasible  on  account  of  the  number 
of  train  units.  The  right  of  way  was  therefore  pur- 
chased outright  from  the  C.  P.  R.  and  a  second  track 
was  laid  down.  The  rails  are  of  steel,  weighing  56 
lbs.  to  the  yard  ;  and    the    ties    cedar,    of  the  standard 
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dimensiotTi,  and  laid  2,640  to  the  mile.  On  the  whole 
line  the  number  of  highway  crossing's  at  fjrade  is  three, 
one  overhead  and  one  grade  crossing  being  made  over 
steam  roads.  The  heaviest  gradient  on  the  portion  of 
the  line  used  for  freight  is  2  per  cent.  ;  there  is  one 
short  grade  of  264  feet  to  the  mile,  on  the  branch  line 
running  to  Oiieens  Park,  over  which  there  is  no  freight 
service. 

POWliK    llOl'SE. 

In  the  power  house  located  at  Deschenes  there  are  at 
present  installed  six  60  ins.  new  .\merican   vertical   tur- 
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bines,  built  by  Kennedy  &  Sons,  developing  at  the 
normal  head  of  g  ft.  6  ins.  1,000  h.p.,  the  jack  shaft 
speed  being  165  r.p.m. 

The  railway  generatois  consist  of  two  steel  frame 
machines,  of  the  LaiiadiMii  Cieiieral  Electric  Company's 
standard  type,  having  a  capacity  of  325  k.w.  each. 
Power  is  also  furnished  from  the  jack  shaft  to  operate 
two    1^0    k.w.     monocvclic     alternators,     from     which 


having  fieen  found  sulliciont  to  give  a  reasonably  con- 
stant speed  under  the  violent  load  fluctuations  ex- 
perienced when  operating  the  electric  locomotives. 

CAR  HOUSES. 
The  car  houses  located  alongside  the  mam  line  at 
Deschenes  are  of  stone,  and  consist  of  two  buildings, 
each  150  feet  long  by  70  feet  wide  ;  each  of  these  build- 
ings contains  four  tracks,  with  pits  continued  through- 
out their  full  length  ;  space  is  also  given  for  an  excel- 
lently equipped  machine  shop  and  for  a  tool  house,  store 
room  and  draughting  room.  A  swinging  crane  is  pro- 
vided over  the  working  pit  and  hydrau- 
lic jacks  for  handling  the  motors  in  the 
pits  themselves. 

KOLi.iM'.  sroiK. 
The   rolling    stock    consists    of   thir- 
teen double  truck  motor  cars,  of  which 
lour  are  closed  and    nine  open  ;    also  of 
two  single  truck  21    foot  cars  for  hand- 
ling the  local  trallic  in  Hull.      I'"our  13- 
hench  open  trailers   are   being  added  to 
the  equipment  this  summer.    The  double 
truck  closed  cars  are  40  feet  2  inches  in 
length  overall;  vestibuled  at  both  ends 
and  finished  both  inside  and  out  in  solid 
niahogan\'  ;   a  special  feature  in  the  de- 
sign of  these  cars  is  the  use    made   for 
an  observatory  and   smoking  room    of 
the    vestibuled    compartment    at     each 
end.       The    equipment    for    t1ie    double 
truck    cars    consisted    originally  of  two 
50  h.p.  motors,    but  in    practice   these 
have  not    been    found   entirely  satisfac- 
tory.    The  present  standard  equipment, 
both  for  the  open  and  closed  cars,  consists  of  four  Ci.  I^. 
1000  motors,  geared  to  run  at    25  to  30  miles  per  hour. 
This   has  been   found  by  experience  to  be  an    admirable 
equipment  for  work  of  this   class.      The  trucks  used  are 
of  the  HIackwell,  Ta)  lor  &  I?rill  make. 

In  addition  to  the  rolling  stock  mentioned  above, 
which  is  required  for  the  purpose  of  handling  the  pas- 
senger traffic,  the  company  operates    two  electric    loco- 
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current  is  furnished  for  the  extensive  lighting  business 
of  the  Deschenes  Electric  Light  Company  in  Hull  and 
the  city  of  Ottawa.  The  difficulties  usually  experienced 
in  speed  regulation  with  water  power  are  largely  over- 
come by  the  use  of  an  artificial  load,  thrown  on  and  off 
the  generators  by  a  very  simple  and  positive  method 
designed  by  the  electrical  engineer  of  the  company,  J. 
E.  Brown,    the  use  of  water  wheel  governors  alone  not 


motives,  and  an  express,  baggage  and  mail  car,  con- 
sisting of  an  ordinary  closed  body,  mounted  on  double 
trucks,  and  equipped  with  two  G.  E.  1200  motors.  The 
company  has  also  a  Ruggles  rotary  snow  plough,  and  a 
snow  plough  manufactured  by  the  Canadian  General 
Electric  Co.  A  most  elTicient  aid  in  fighting  snow,  and 
one  which  has  proved  most  effective  during  the  past 
winter,  even    with  storms    that  have    stalled    the  steam 
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roads  for  several  days,  is  the  snow  plough  on  each  car, 
designed  by  Mr.  Brown,  and  shown  clearly  in  the  en- 
gravings. 

0(  the  two  locomotives,  both  of  w  hich  are  in  every- 
day use  on  the  road,  the  first,  which  has  been  in  opera- 
tion since  its  starting  up,  two  years  ago,  consists  of  a 
22  ft.  8  ins.  body  mounted  on  heavy  Blackwell  trucks 
and  equipped  with  four  G.  K.  1200  motors,  geared  to 
run  at  20  miles  per  hour.  The  operation  of  this  loco- 
motive has  been  exceedingly  satisfactory,  its  usual  load 
being  five  or  six  loaded  freight  cars.  Locomotive 
No.  2,  which  was  placed  in  operation  last  sum- 
mer, is  a  much  more  powerful  machine,  the  body 
being  26  ft.  in  length  and  the  equipment  consist- 
ing of  four  G.  E.  51  motors,  capable  of  developing 
80  h. p.  each,  mounted  on  McGuire  "L"  trucks 
with  steel-rimmed  wheels.  Several  improvements 
in  the  form  of  the  body  have  been  introduced, 
the  most  important  being  the  lengthening  of  the 
cab  and  the  placing  of  a  door  and  passage  at  each 
end..  The  latter  was  rendered  necessary  by  the 
inconvenience  and  danger  experienced  in  hand- 
ling the  trolley  where  the  ends  are  of  the  standard 
sloping  style  of  the  No.  i  locomotive.  The  No. 
I  locomotive  is  provided  with  hand  brakes  only. 
The  No.  2  machine  is  equipped  with  Standard 
air  brakes,  operated  by  a  motor-driven  compressor 
placed  in  the  cab.  The  larger  locomotive  has 
been  found  in  operation  to  be  an  exceedingly 
powerful  machine,  as  many  as  thirty-three  freight 
cars  having  been  handled  on  a  shunt  ;  the  ordi- 
nary load  is  twelve  loaded  freight  cars.  The  car 
bodies  and  locomotive  bodies  were  manufactured 
at  the  shops  ot  the  Canadian  General  Electric 
Company,  by  whom  the  entire  electrical  equip- 
ment used  on  the  road  has  been  provided. 

The  following  statement  shows  the  amount  of  freight 
carried,  and  the  nature  of  the  business  done  by  the  No. 
I  locomotive  during  its  first  season.  This,  it  should 
be  remembered,  was  the  first  in  which  business  was 
done  and  did  not  include  twelve  months  of  time,  as  the 
line  was  not  put  in  operation  until  during  the  spring 
months.  A  very  large  increase  in  this  business  took 
place  during  the  second  season,  rendering  necessary 
the  placing  in  service  of  a  second  and  larger  locomotive. 

600  lbs.  flour 60  tons. 

88,200  bushels  of  grain 18,000 

1 ,500  live  stock 500 

17,020,000  feet  of  lumber 25,350 

2,000  cords  of  fire-wood 3,000 

Manufactured  goods 468 

Total 47,318  tons. 


p.m.),  eight  for  25c.;  red  tickets,  good  between  the 
stations  mentioned  on  Sunday  only,  eight  for  25c.  ; 
commutatioti  tickets,  giving  sixty  rides  per  month,  $5 
for  the  first  month,  $4.60  for  the  second  month,  and  so 
on  down  to  $3  for  the  sixth  month,  and  every  sub- 
sequent month  up  to  the  twelfth  ;  family  tickets,  50 
rides  for  $4  ;  school  tickets,  good  only  in  Aylmer  and 
Hull,  forty  tickets  for  $1. 

The  officers  ot    the    road    are  as   follows  :   President, 
Alexander    Eraser  ;      vice-president,     W.     J.     Conroy  ; 
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secretary,  W.  R.  Taylor  ;  mechanical  and  electrical 
engineer.  J.  E.  Brown  ;  purchasing  agent,  E.  Seybold  ; 
trainmaster,  C.  Aird. 


Il  is  said  that  Ihe  Bell  Telephone  Company  have  decided  lo  install  a 
metallic  circuit  in  St.  Thomas,  owing  to  the  interruption  by  the  operation 
of  the  street  cars. 

The  ratepayers  of  Hamilton  have  voted  in  favor  of  extending  the 
franchise  of  the  Hamilton  Street  Railway  Company  for  fifteen  years,  or 
until  192S.  The  vote  was  strongly  against  the  corporation  assuming 
control  of  the  road. 

Tenders  are  invited  up  to  August  30th  for  supplying  an  incandescent 
electric  light  plant  for  the  corporation  of  Beeton.  Ont.  Mr.  John  Gait, 
C.  E.  and  M.  E. ,  is  consulting  engineer,  and  Mr.  W.  H.  Mitchell 
chairman  of  the  electric  light  committee. 

The  Charlottetown,  P. E.I. ,  Light  and  Power  Company  held  its  first 
general    meeting    recently.      Mr.  L.  L.  Beer   was  chosen   president  and 
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An  itnportant  feature  in  connection  with  the  handling 
ot  freight  is  the  low  cost  of  locomotive  repairs  as  com- 
pared with  a  steam  locomotive.  An  additional  and  im- 
portant saving  is  the  greatly  reduced  cost  for  cleaners 
and  attendants  in  the  car-house. 

The  following  are  the  rates  of  fare  charged  :  Regular 
tickets,  three  for  25c.  ;  white  tickets  (good  between 
Aylmer  and  Deschenes,  Tetreau  and  Hull,  from  6:30 
a.m.  to  7:30    a.m.,    and    between    5:00    p.m.  and  6:30 


Mr.  Henry  R.  Lordly,  C.E.,  engineer  and  manager.  Mr.  Lordly  will 
go  to  England  to  consult  with  parties  who  control  a  new  electric  motor, 
to  be  used  for  street  cars. 

A  company,  known  as  the  Metropolitan  Electric  Company,  and 
represented  by  Mr.  T.  Lindsay,  has  made  application  to  the  city  council 
of  Ottawa  for  permission  to  sell  electric  light  and  power  within  that 
city.  The  comp.any  offer  to  supply  electricity  for  one  cent  per  ampere 
hour,  with  a  discount  of  40  per  cent.,  and  also  a  further  discount  of  12 
per  cent,  for  cash  within  1$  days,  off  the  lowest  net  meter  price.  It 
will  be  remembered  that  recently  the  Deschenes  Electric  Company  were 
refnsed  a  similar  privilege  as  that  asked  by  the   Metropolitan  Company. 
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SPARKS. 
A  company  has  asked  the  Poiniiiion    government  for  a   subsidy 
for  an  electric  railway  from  London,  Ont.,  passing  through  Strat- 
ford, Arkona  and  Thedford  to  a  point  on  the  Georgian  Bay. 

An  English  syndicate  has  secured  a  controlling  interest  in  the 
New  Westminster  and  Burrard  Inlet  rdephone  L'onipaiiy.  which 
operates  an  extensive  system,  extending  to  ihe  United  States. 

.An  im|X>rtant  contract  has  recently  been  made  between  the 
Poniinion  Cotton  Company  and  the  Royal  Kleclric  Company, 
whereby  the  former  are  to  install  electricity  .is  the  motive  power 
in  their  works.  The  contract  calls  for  1.500  horse  power  from 
the  Chambly  works,  with  the  option  of  increasing  it  lo  3,000,  the 
contract  10  run  for  twenty  years. 

Experiments  are  being  conducted  on  a  system  for  telegraphing 
without  wires  between  l.avernoch  Point  and  I'lat  Holm  Island,  in 
Ihe  British  Channel,  a  distance  of  J '3  miles.  The  Morse  code  of 
signals  is  used  and  the  messages  are  read  by  sound.  It  is  staled 
ihal  40  words  per  minute  have  been  signaled  acioss  and  read 
without  any  difficulty.  The  system  is  the  invention  of  \V.  H. 
Treece,  engineer-in-chief  of  the  English  General  Post  Oflice. 

The  Montreal  &  Southern  Counties  Railway  Co.,  which  ob- 
tained a  charter  last  year,  was  given  power  at  the  last  session 
of  parliament  to  extend  its  operations  to  the  counties  of  Beau- 
harnois,  Chateauguay,  Huntingdon  and  Xapierville,  and  to 
increase  its  bonding  powers  rroni  Sjo,ooo  to  $^5,000  a  mile. 
Authority  is  also  given  Is  sell  electricity  for  light,  heat  and  power. 
Mr.  .Albert  J.  Corriveau,  of  Montreal,  is  ihc  promoter  of  the 
scheme. 

Mr.  R.  H.  McCollum,  son  of  Kev.  J.  H.  McCollum,  of  Toronto, 
has  invented  an  automatic  brake  for  street  cars,  which  was 
recently  tested,  with  very  satisfactory  results,  by  the  management 
of  the  Toronto  Street  Railway.  The  function  of  this  new  brake 
is  10  autom.Ttically  work  upon  the  trailer,  which  at  the  present 
time  is  acted  upon  by  the  old  hand  brake.  Owing  lo  the  many 
duties  of  the  conductor,  the  trailer  breaks  are  seldom  used,  and 
the  car  rushes  forward  with  such  force  that  the  trolley  is  driven 
ahead,  despite  its  acting  brake.  With  this  novel  brake,  however, 
the  car  may  be  stopped,  even  with  a  loaded  trailer  behind,  in  a 
distance  no  greater  than  its  own  length. 

Municipal  trading  in  electric  lighting  fixtures  has  been 
declared  10  be  beyond  the  powers  of  municipal  corporations  in 
England  in  the  absence  of  legislative  authority  to  that  effect. 
The  question  arose,  according  to  the  London  "Surveyor,"  at 
Leicester,  where  the  town  brought  action  to  recover  some  $25 
from  a  tradesman  to  whom  it  had  sold  lamps  and  other  fittings. 
The  court  decided  that  since  the  goods  had  been  furnished  they 
must  be  paid  for,  bul  that  the  plaintiff  should  bear  the  costs,  and 
had  c'earlv  exceeded  ils  powers.  The  town  did  not  restrict  ils 
trade  to  patrons  of  its  lighting  plant,  which  might  have  altered 
the  case,  especially  the  supplying  of  lamps.  The  reasoning  used 
in  this  decision  would  doubtless  hold  good  on  this  side  of  the  water. 

Prof.  Callendar,  recently  of  the  staff  of  McGill  University, 
Montreal,  has  designed  a  platinum  electrical  --esistance  ther- 
mometer, capable  of  measuring  temperature  to  the  ten-thousandth 
part  of  a  degree.  The  extreme  delicacy  of  the  instrument  makes 
it  a  valuable  aid  in  securing  accurate  observations  of  the  tem- 
perature of  lake  and  river  water  during  the  various  seasons  of  the 
year,  as  no  thermometer  is  available  for  such  minute  measure- 
ments. A  long  series  of  observations  of  the  temperature  of  the 
St.  Lawrence  was  made  last  winter  by  the  McGill  professors,  in 
all  of  which  the  new  instrument  was  used.  By  its  aid  it  has  been 
found  that  the  greatest  deviation  that  takes  place  in  the  winter 
during  the  ice-forming  period,  is  only  about  one-thousandth  part 
of  a  degree. 

Mr.  Henry  Symons,  Q.C.,  has  had  estimates  prepared  by 
eminent  English  engineers  on  the  construction  of  Ihe  proposed 
works  of  the  Welland  Power  and  Supply  Canal  Company.  This 
project  involves  the  construction  ol  a  canal  from  the  W'elland 
River  to  the  brow  of  the  mountain  at  Thorold,  a  distance  of  8 
miles  ;  the  construction  at  Thorold  of  a  power  house,  and  from 
Thorold  to  Lake  Ontario,  a  raceway  by  which  lo  cai  ry  water 
into  Ihe  lake.  The  estimate  for  the  machinery  lo  generate 
100,000  horse  power  is  ;£;i25,ooo;  for  transmission  line  to  Toronto 
at  a  voltage  of  10,000  and  delivery  of  50,000  horse  power,  /"801,- 
600  J  for  excavation  and  other  work  connected  with  the  under- 
taking, ;C''S-.S'062.  The  total  estimate  therefore  amounts  to 
/'2,452, 162,  or  roughly  speaking,  $12,000,000.  If  the  amount  to 
be  delivered  in  Toronto  is  reduced  to  20,000  horse  power,  the 
project  would  cost  $1,000,000  less. 
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Mem.  Can.  Soc.  Civ.  Eng.      Late  Gen.    Supt.  Toronto   Incandes- 
cent Light  Co.     Teacher  Electrical  Engineering,  Steam 
and  Sleam  Engine,  Toronto  Technical  School. 

CONSULTING  ENGINEER 

Plans,  Specifications,  Superintendence,  Advice,  Estimateson  Steam, 
Hydraulic  and  Electrical  Plants.    Special  Machinery  designed. 

Specialties  -.  Steam  and  the  Steam  Engine,  including  Evapora- 
tive Tests,  Efficiency  Tests  of  Steam,  Hydraulic  and  Electrical 
Plants.  Central  Station  Management  reports  carefully  pre- 
pared. 

Office :  80  Canada  Life  Building 


The  ilircctur.s  of  ihc  Hell  Telephone  C.>iii|i.ui)  have  .Icei.led  lo  in- 
crcise  the  capital  of  the  conip,iny  fioin  $3,108,000  lo  $3,900,000. 

John  I).  B.-inks,  an  entjineer,  ol  Toronto,  connnilted  suicide  recently 
by  inhalint;  g.-is.      Deceased  w.is  at  one  time  engineer  at  the  t'.lol>c  otVicc. 

Thv  Western  Electrical  Construction  Company  recently  commenced 
business  !»t  2 to  William  avenue,  Winnipeg.  W.  T.  .Steward  and  K 
Vales  ate  the  chief  memliers. 

The  shaieholderb  of  the  Mimtreal  Island  hell  line  railway  authorized 
Ihe  directors  lo  issue  new  bonds  to  the  extent  of  $380,000,  ami  to  cincel 
and  redeem  the  old  issue  cf  $?oo,ooo. 

.•\ccording  to  the  daily  press  the  Toronto  Railway  Con  pany  has 
entered  suit  .igain.sl  the  Siemans  iS:  Ilalske  Electric  Co.,  of  Chicago,  for 
$25,000  for  breach  of  uartanly  of  a  generator. 

The  elecliic  light  plant  at  Tilhiiiy,  Ont.,  owned  by  Mr.  R.  H. 
Smith,  was  destroyed  by  fire  on  July  iSlh  last.  The  loss  is  about 
$4,000,  two-thirds  of  which  is  cjvcreil  hy  insurance. 

The  town  of  Brampton,  Ont.,  has  given  a  contract  for  electric  street 
lighting  to  Pearen  Bros.,  at  $50  per  lamp  per  annum.  The  latter  will 
install  an  arc  dynamo  and  probably  an  incandescent  dynamo. 

The  city  council  of  St.  Thomas,  Ont.,  has  gianted  a  charter  to  the 
Peoples  Telephone  Co.,  capital  $00,000,  lo  ccmstiuct  a  lelephone 
system  in  that  city.     The  president  is  Mr.  Joseph  Micklchorough. 

The  corporation  of  Thorold,  Ont.,  is  advertising  for  tenders  for  the 
extension  of  the  electric  light  plant,  subject  to  the  passing  of  a  by-law 
authorizing  the  necessary  expenditure.  The  estimated  cost  of  the  work 
is  $7,i6i. 

A  company  has  been  formed,  composetl  of  .Sir  William  Van  Ilornc, 
Senator  Proctor,  of  \ermont,  Mr.  Alger,  secretary  United  Slates  navy, 
anil  others,  to  develop  the  water  power  at  CJrand  Kails,  N.  B.,  and 
transmit  electric  power  north  to  River  ihi  Loup  and  soulh  lo  Wood- 
slock. 

|.  D.  Kelly,  a  lineman  employed  by  the  Bell  Telephone  Co.  at 
Peterhoro,  Ont.,  while  at  work  aloft  on  Charlotte  street,  came  into 
simultaneous  contact  with  a  live  electric  power  transmission  wire  and  a 
grounded  telephone  wire,  mounted  on  the  same  Jiole,  and  was  instantly 
killed. 

The  Bell  Telephone  Co. ,  of  London,  Ont.,  are  stated  to  have  re- 
sponded lo  the  challenge  of  Ihe  Peoples  Telephone  Co. ,  and  lowered 
their  rates.  Telephones  in  residences  have  been  reduced  from  $25  and 
$30  to  $20  a  year,  iinliinited,  and  lor  doctors'  and  dentists'  offices  from 
$35  lo  $25- 
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The  Bahcock  iV  Wilcox  Company,  of  Montreal,  have  .secured  the 
contract  for  boilers  for  the  new  civic  electric  light  plant  at  (Iranhy,  (^>ue. 

The  LlHctric  Construction  Co.,  London,  Ont.,  are  installing  a  6  h.p. 
motor  and  pump  for  the  corporation  of  Burlinglim,  Ont.,  to  pump  the 
water  for  street  sprinklers. 

W.  Doherty  ^;  Co.,  organ  manufacturers,  Clinton,  Ont.,  have  in- 
stalletl  two  15  h.p.  multipolar  type  motors  made  for  them  by  the  Elec- 
trical construction  Co.,  of  London,  Ont. 

The  Robb  Engineering  Co.,  of  Amherst,  N.  .S. ,  who  put  in  five  of 
their  Robb-Armstrong  engines  for  the  Halifax  Tramway  Co.,  are  now 
pulling  one  in  the  Union  street  station  of  the  St.  John  street  railway. 
It  is  a  300  horse  power  tandem-compound,  side  crank  engine,  medium 
feed.  The  Robb  Company  are  now'  shipping  engines  to  customers  on 
the  other  side  of  the  Atlantic.  Three  have  been  sent  to  the  Isle  of 
Man,  for  use  by  a  tram  company,  and  ihree  more  lo  .Spain,  and  a 
seventh  one  will  be  shipped  to  Liverpool  shortly. 
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LONG  DISTANCE  TRANSMISSION  PLANT  OF 

THE  WEST  KOOTENAY  POWER  AND 

LIGHT  COMPANY. 

The  falls  of  the  Kootenay  river,  known  as  Benning- 
ton Falls,  in  British  Columbia,  that  have  for  some  long 
time  been  an  attractive  field  for  the  development  of 
power,  have  now  been  harnessed  and  the  power  trans- 
mitted electrically  to  Rossland, 
the  mining  centre  of  the  Koote- 
nays,  situated  30  miles  distant. 

Bonnington  Falls  is  an  ideal 
site  for  such  a  plant,  the  river  at 
this  point  being  400  feet  wide, 
while  the  water  rushes  over  a 
high  granite  cliff,  having  a  fall  of 
50  feet.  At  this  point  the  Selkirk 
mountains  rise  to  an  elevation  of 
over  3,500  feet  above  the  sea 
level,  the  altitude  of  the  river 
itself  being  about  2,200  feet,  and 
the  beautifully  snow-capped  peaks 
of  the  rugged  range  form  one 
of  the  many  charming  and  pictur- 
esque features  that  surround  this 
extensive  enterprise. 

The  determination  to  utilize  the  water  power  at  Bon- 
nington  Falls  for  the  development  of  power  led  to  the 
organization  of  the  West  Kootenaj'  Power  and  Light 
Company,  which  has  installed  and  is  now  operating 
the  interesting  transmission  plant  about  to  be  de- 
scribed. 

The  conception  and  commencement  of  the  works  are 


Large)',  president  of  the  Centre  Star  Mining  and 
Smelting  Compan)',  Oliver  Durant,  manager,  and  C. 
R.  Hosmer,  manager  C.  P.  R.  Co.'s  Telegraphs,  and 
was  afterwards  transferred  to  the  West  Kootenay 
Power  and  Light  Company. 

Primary  surveys  were  made  early  in  1897,  but  it  was 
July  of  that  year  before  the    location    of  the   plant  was 


Fig.  I. — CoNCRKTE  Dam,  Siiowinx;  Head-Gate  Irons. 

largely  due  to  the  efforts  of  Mr.  Oliver  Durant  and  Sir 
Charles  Ross,  Bart.,  the  former  as  president  of  the 
company  and  the  latter  as  director  and  engineer,  in  which 
capacity  he  devoted  considerable  time  to  the  careful  study 
of  the  engineering  and  financial  problems  involved. 
The  charter  was  obtained   in    the   name  of  Patrick  A. 


Fig.  2. — Wooden  Dam,  Situated  above  Concrete  Dam. 

definitely  settled  and  actual  construction  begun.  The 
plans  of  the  company  contemplate  the  ultimate  utiliza- 
tion of  the  entire  three  falls,  which  will  give  60,000 
h.p.,  the  middle  fall  now  being  used  developing 
20,000  h.p. 

POWER   HOUSE. 

The  power  house,  shown  on  following  page,  is  located 
on  the  west  side  of  the  dam.  The  foundations  are 
built  of  cut  granite  ;  the  walls  of  brick  ;  the  roof 
is  of  wood  covered  with  galvanized  iron  ;  the 
station  is  40  feet  long  by  60  feet  wide,  outside 
measurement,  giving  accommodation  for  two  725 
k.w.  and  one  1,200  k.w.  units  directly  coupled  to 
horizontal  water  wheels.  The  height  of  the  build- 
ing from  floor  to  ridge  of  roof  is  40  feet,  thus 
allowing  ample  room  overhead  for  the  handling  of 
the  machinery. 

HYDRAULIC  PLANT. 

The  dam,  as  shown  in  figure   i,   extends  across 
the  end  of  the  canal  tor  a  width  of  60  feet.      From 
the  south  corner    of  this   dam   the  wing  dam    ex- 
tends a  distance  of  120  feet,  this  being  constructed 
of  concrete,   forming  one  side    of   the    fore    bay, 
which  is  also  shown  in  figure  i.      There   is  a  rack 
in  the   fore    bay    extending   the  full  width  of  the  dam, 
and  the  water,    after  passing  through  this,   enters   the 
penstock,  and  from   the    penstock    flows    to  the   water 
wheel    casing,    which    is  really   a  continuation    of    the 
penstock  flowing  from   the   draught  tubes  into  the  tail 
race  underneath  the  water  wheel  house. 
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From  the  main  water    wheel    casinjj   there  is  tapped      tilated  by  means  of  air  ducts    \  inch  wide.      The  arma- 
a  26   inch  pipe,    which  conveys  the  water  to  a  50  h.p.      ture  laminations  are  dove-tailed  into  the  spider,  thereby 
horizontal    wheel,    which     is     used    for     running    the      dispensinjj  with  the  use  of  bolts  through  the  core, 
exciter.     The    head    has    a   maximum   of  4J  feet  and  a  The  bearings  of  these  machines  are  of  the  self-oiling, 

minimum  of  34  feet.  self-aligning  type,  and  the  sleeves  of  cast  iron  lined  with 

\v.\TER  WHEELS.  genuine  babbit    metal.      The    base    frame  of  these  ma- 

The  main  water  wheels  for  this  plant  were  furnished  chines  is  so  constructed  that  the  armature  may  be 
bv  the  Stilwell-Bierce  and  Smith-\'aile  Company,  of  moved  parallel  with  the  shaft  in  order  that  the  field  and 
Dayton,  Ohio,  and  are  of  their  well-known  N'ictor  type.  armature  may  be  repaired  without  tearing  down.  The 
There  are  two  pairs  of  39 
horizontal  wheels  in  each 
case,  which  are  connected 
directly  to  each  generator 
shaft.  These  wheels  are 
designed  andguaranteed  to 
develop  1,180  h.p.  per  set. 
In  addition  to  the  wheels 
just  described,  there  are  two 
pairs  of  i2  inch  wheels  of 
the  same  manufacture  used 
in  operating  the  exciters 
for  furnishing  the  exciting 
current  to  the  three  phase 
generators  in  the  station. 
The  governors  were  also 
furnished  by  the  Stilwell- 
Bierce  and  Smith-\'aile 
Company,  and  are  of  the 
Geisler  type,  driven  by  a 
belt  connected  on   a  small 

pulley  on  the  water  wheel  shaft.      Each    governor   op- 
erates the  gates  for  each  set  of  two  wheels. 

ELECTRIC.\L   .^PP.AR.\TUS. 

All  of  the  electrical  apparatus  installed  is  of  the 
Canadian  General  Electric  Company's  manufacture.  In 
the  generating  station  there  are  at  present  installed  two  volts  and  is  conducted  from  the  generator  to  the  ma- 
-2-  k.w.  three-phase  generators  of  the  revolving  field  chine  panels  and  from  the  machine  panels  to  the  trans- 
type,  having  40  poles  and  operating  at  a  speed  of  former  panels  ;  from  the  transformer  panels  it  is  con- 
180  r.p.m.,  giving  frequency  of  approximately  60.  ducted  to  the  primary  side  of  the  transformers  and 
These  machines  are  shown  in  figure  2.  They  are  of  stepped  up  to  either  1 1,620  volts  when  delta  connected, 
the    well-known  Canadian  General   Electric   Company's      or  20, 100  volts  when  Y  connected. 

Erom  the  high  tension  side  of 
these  transformers  the  current  is 
conducted  to  the  high  tension 
switches  on  the  transformer 
panel,  pa.'^sing  from  there  to 
the  line  panel,  and  thence  to  the 
line. 

The  transformers  are  of  the 
air  blast  type,  of  242  k.  vv. 
capacity  each.  There  are  at 
present  installed  two  sets  of 
three,  which  is  ample  to  take 
care  of  the  full  current  output  of 
the  generators.  As  a  means  of 
cooling,  two  60"  liufFalo  blowers 
are  used,  the  air  from  these  being 
conducted  through  brick  air  ducts 

to  the  transformers. 

Fig.  •?. — Power  House.  x-  .,  .         ■  ..  •,. 

•'  hverythmg  m  connection  with 

type,  with  pole  pieces  built  of  laminated  iron  thoroughly  the  power  house  is  fire-proof  in  every  respect. 

insulated  from  each  other  by  a  coating  of  japan.  the  pole  line. 

The  pole  pieces,    field    coils    and    armature  coils  are  The  pole  line  is  of  a  very  substantial  type  of  construc- 

arranged  in  such  a  manner  that  the  windings  may  easily  tion,  being  of  round  timber   of  specially  selected    cedar. 

be    removed  without    disturbing    the    armature    or  the  The  poles  vary  from  30  to  65  ft.  in  length,  according  to 

magnet  yoke.     The  field   windings    are  wound  on  bob-  location.     They  are   set   100   feet   apart,   or   50  to  the 

bins  and  thoroughly    insulated   with    oiled    linen.     The  mile,    all    corners    and    curves    being    properly    guyed. 

armature  is  of  the  stationary   type  and  thoroughly  ven-  A    right    of    way     100    feet    wide    has    been     cleared 


Fic.  4. — Interior  of  Generating  St.^tion. 

approximate  w'eight  of  the  revolving  field  is  27,000  lbs., 
the  complete  weight  of  each  machine  being  96,000  lbs. 
The  generators  are  designated  as  A  T  40-725-180, 
shunt  wound,  1,100  volt  generators. 

The  current    is  generated    under  a  pressure    of  1,100 
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Fig.  5. — View  of  Generators  and  Exciter. 

throughout  the  whole  route,  which  is  heavily  ever,  and  as  the  snow  is  of  a  very  wet  nature  it  piles  up 
wooded.  to  a  height  of  two  feet  on  a  cross  arm  4  inches  wide, 
The  construction  of  the  pole  line  embodies  all  the  remaining  in  this  position  until  relieved  by  a  chinook 
best  features  of  most  improved  practices  in  transmis-  wind,  characteristic  in  the  western  country.  A  single 
sion  work,  as  shown  by  the  accompanying  sketch,  three  wire,  three  phase  circuit  of  No.  2  medium  hard- 
giving  all  the  dimensions  and  details  of  the  construe-  drawn  copper  of  Dominion  Wire  Company's  manufac- 
tion    throughout.      The    reader    will    observe    that    the  ture  extends  from   the    power    house  to  the  sub-station 
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Detailed  Sketch  of  Hk.h  Tension  Pole  Line.' 


End  View  of  Pole  Line. 


pole  line  has  a  housing  24  inches  wide  on  each  pole. 
On  account  of  the  many  mountains  encountered  it  was 
impossible  to  obtain  a  hanging  insulator  of  sufficient 
mechanical  strength  to  withstand  the  strain,  and  con- 
sequently the  only  way  to  overcome  the  difficulties  en- 
countered by  wet  snow  was  by  the  use  of  housing 
boards,  as  shown. 

From  the  time  winter  sets    in   there  is  no  wind  whaf- 


at  Rossland,  a  distance    of    30  miles    by   the  pole  line. 

The  following  shows  the  material  required  for  one 
pole  : 

Two  machine  bolts,  diam.  3^  in.,  length  14  in., 
thread  4  in.  long,  galvanized  ;  4  machine  bolts,  diam. 
'8  in.,  length  5  in.,  standard,  galvanized  ;  2  lag  screws, 
diam.  53  in.,  length  4  in.;  2  lag  screws,  ^2  in.,  length 
7  in.;    4  wrought  washers,    diam.    7,  16  in.;     2   wrought 
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washers,  Jiam.  9,16  in.;  4  cast  washers,  diani.  1  ;  i"  ; 
4  cross-arm  braces,  i^  in.  x  J^  in.  x  30  in.,  holes 
28  in.  centres  ;  6  high  potential  insulators  ;  2  S.  P.  K.L. 
insulators  ;  6  locust  top  pins,  shanks  2  in.  diam.,  5  in. 
long,  standard  top;  2  oak   top  pins,    I'j  '"•  standard  ; 

I  fir  cross-arm,  4  in.  x  5  in.  x  8  ft.  3  in.;  i  fir  cross- 
arm,  4  in.    X   5  in.    x  6  It.  3  in.;    i    fir  cross-arm,   3  in. 

X  4  in.    X   2  It.    3^  in. ;  6  pieces    cedar,    i  in.    x   8  in. 

X  4  ft.  6  in.;  4  pieces  cedar,  i  in.  x  8  in.  x  3  It. ;  4 
pieces  fir,  1 '^  in.  x  6  in.  x  1  ft.  8  in.;  4  pieces  fir, 
I  _!4  in.  X  3  in.  x  I  ft.  10  in.;  4  pieces  fir,  1 '4  in.  x 
3  in.   X    I  ft.  6  in. 

The  telephone  line,  placed  four  feet  below  the  lower 
cross  arm,  is  of  Xo.  12  H.  &  S.  hanl-ilrawii  copper, 
transposed  every  pole.  The  insulators  used  are  of  the 
tvpe  C"  and  Redlands  type,  while  the  pins  are  locust, 
boiled  in  paralline. 

SUB-STATION. 

In  the  sub-station  is  installed  a  full  complement  oi 
transformers,  similar  to  those  already  described. 
These  are  wound  for  a  secondary  voltage  of  2,200,  it 
being  the  company's  intention  to  distribute  at  this 
voltage,  and  step  down  a  second  time  where  a  lower 
voltage  is  required. 

In  the  sub-station  there  is  installed  the  necessary- 
high  tension  switchboard  apparatus,  as  well  as  the 
2,200  volt  distributing  board.  On  this  distributitig 
board  is  mounted  total  output  ammeters,  as  well  as 
ammeters  and  volt  meters  for  the  different  outgoing 
circuits. 

The  sw'itchboards  throughout  are  composed  of  blue 
V'ermont  marble  panels  of  the  Canadian  (ieneral  Electric 
Company's  well  known  interchangeable  type. 

The  plant  has  now  been  in  successful  operation  for 
the  past  two  months,  and  although  very  severe  light- 
ning and  rain  storms  have  been  of  common  occurrence, 
not  the  slightest  difficulty  has  presented  itselt,  when 
operating  under  a  pressure  of  22,400  volts.  Several 
lightning  discharges  have  frequently  entered  the  gen- 
erating and  sub-stations,  but  these  discharges  were 
promptly  taken  care  of  by  the  banks  of  the  well-known 
Wirt  lightning  arresters  installed. 

The  personnel  of  the  directorate  of  the  West  Koot- 
enay  Power  and  Light  Company  is  :  C.  R.  Hosmer, 
manager  C.  P.  R.  Co.'s  Telegraphs,  Montreal  ;  Frank 
Paul,  Belding,  Paul  &  Co.,  Montreal;  W.  M. 
Doull,  Doull  &  Gibson,  Montreal  ;  Sir  Charles 
Ross,  Bart.,  Balnagown,  Scotland  ;  Oliver  Uurant, 
J.  B.  Mc.Arthur  and  John  M.  Smith,  Rossland.  The 
entire  plant  is  under  the  personal  management  of  Mr. 
L.  A.  Campbell. 


The  Canadian  General  Electric  Company  have  re- 
ceived an  order  from  the  corporation  of  New  West- 
minster for  one  of  their  150  kilowatt  monocyclic 
alternators. 

In  the  colliery  districts  of  Derbyshire  and  Yorkshire, 
according  to  an  English  exchange,  an  electrical  scheme 
on  a  colossal  scale  has  been  initiated.  It  is  proposed 
to  supply  electricity  for  lighting,  traction  and  other 
purposes  to  a  district  covering  2,000  square  miles,  and 
including  the  miportant  cities  and  towns  of  Sheffield, 
Rotherham,  Lincoln,  Gainsborough,  Newark,  Notting- 
ham, Ilkeston  and  Worksop.  The  generating  station 
is  to  be  at  Worksop,  which  is  in  the  midst  of  a  great 
colliery  district,  where  slack  is  plentiful  at  2s.  per  ton. 


COMPRESSED  AIR  PLANT  AT 
AINSWORTH,  B.  C. 

.•\s  a  means  of  deliveiing  power  in  long  distance 
transmission,  compressed  air  has  lately  been  brought 
forward  as  one  o(  the  most  economical  systems,  its  ad- 
vocates claiming  advantages  theielor  over  electric 
power.  That  our  readers  may  understand  the  method 
of  operation  of  a  compressed  air  plant,  and  be  in  a 
position  to  compare  the  two  systems,  we  print  herewith 
illustrations  and  some  particulars  of  the  plant  installed 
by  the  Taylor  Hydraulic  .'\ir  Company  at  Ainsworth,  H. 
C,  for  the  Kootenay  Air  Supply  Company. 

The  system  o(  utilizing  compressed  air  is  simple,  Its 
object  being  to  supply  air,  uniformly  in  (.piantily  and 
degree,  by  means  o(  falling  water.  It  relies  upon  the 
principle  that  falling  water  will  entrain  air  and  carry  it 
down,  producing  compression  as  depth  is  increased,  rm 
moving  niachinerv  of  anv  kind  being  required. 


f^O  ELtr^TlOrf. 


Kootenay   Air  Supply  C- 


Coffee  creek,  upon  which  the  works  of  the  Kootenay 
Air  Supply  Co.  have  been  constructed,  is  about  two  miles 
from  Ainsworth,  one  of  the  oldest  working  mining  camps 
in  British  Columbia.  The  creek  is  a  rapid  stream,  with 
a  flow  of  from  2,500  cubic  feet  to  8,000  cubic  feet  per 
minute,  and  a  fall  at  point  of  utilization  of  one  in  ten. 
.-\  dam,  5  feet  high,  has  been  built  across  the  stream, 
and  the  water  is  conducted  in  a  stave  barrel  flume  5  feet 
in  diameter.  The  total  length  of  the  flume  is  i  ,354  feet, 
and  the  pressure  on  same  varies  from  five  to  ten  pounds, 
dependent  on  the  height  of  the  stream.  This  flume, 
which  is  constructed  with  iron  rods,  cost  about  $1.25 
per  foot,  exclusive  of  grading.  From  the  flume  the 
water  runs  into  a  receiving  tank,  which  stands  on  a 
trestle  i  10  teet  above  the  surface  of  the  stream  at  the 
point  where  the  discharge  takes  place.  From  the  bot- 
tom of  the  receiving  tank,  a  pipe,  2  feet  9  inches  in 
diameter,  descends  perpendicularly   from    the    trestle   to 
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the  g^round,  and  then  down  a  shaft,  which  is  sunk  below 
the  level  of  the  creek  at  the  point  of  discharge,  another 
105  feet.  This  shaft  is  200  teet  in  leng^th.  It  is  called 
the  down-flow  pipe,  and  is  terminated  at  the  bottom  of 
the  shaft  by  a  large  bell-shaped  tank,  which  is  open  at 
the  bottom  to  allow  the  water  to  escape.  The  water  is 
received  through  the  flume  into  the  upper  tank,  where 
it  rises  approximately  to  the  level  of  the  water  in  the 
creek  at  the  point  at  which  it  is  tapped  by  the  flume. 

In  flowing  from  the  receiving  tank  to  the  down-flow 
pipe,  the  water  passes  over  the  orifices  of  a  number  of 
small  tubes,  which  at  their  upper  end  communicate  with 
the  atmosphere;  hence,  the  atmospheric  pressure  drives 
the  air  into  the  water  in  innumerable  small  bubbles, 
which  are  carried  hy  the  water  down  the  flow-pipe  into 
the  receiving  tank.  I")uring  their  downward  course 
with  the  water,  the  bubbles  are  compressed,  the  final 
pressure  being  proportional  to  the  column  of  return 
water  sustained  in  the  shatt  and  tail-race.  The  head 
under  which  this  plant  will  operate  is  107  feet  from  the 
level  of  the  water  in  the  tank  to  the  level  ot  the  water 
in  the  creek,  and  the  back  pressure  of  the  rising  water 
in  the  shaft  will  equalize  the  pressure  in  the  down-flow- 
pipe,  so  that  the  severest  pressure  at  any  point  on  the 
down-flow  pipe  will  not  exceed  60  lbs. 

The  capacity  of  the  receiving  tank  in  the  plant  of  the 
Kootenay  Air  Supply  Company  is  533  cubic  feet.  It  is 
17  feet  in  diameter  and  nearly  20  feet  high.  The  down- 
flow  pipe  penetrates  some  seven  or  eight  feet  into  this 
tank,  there  entering  a  basin  contained  inside  the  tank, 
where  the  bubbles  in  the  water  delivered  rise  to  the 
surface,  and    the    air    and    water    are    separated.      The 


water  passes  cut  through  the  bottom  of  the  tank,  rises 
to  the  top  of  the  shaft,  outside  of  the  down-flow  pipe,  a 
height  of  about  100  feet,  and  discharges  itsell  again 
into  the  creek  at  a  point  about  100  feet  lower  down 
than  that  from  which  it  is  taken  by  the  flume.  The 
compression  of  the  air  contained  in  the  receiving  tank 
may  be  practically  taken  as  that  produced  by  the  weight 
of  water  in  the  shaft  outside  the  down-flow  pipe,  every 
27'_.  inches  of  which  accounts  for  a  pressure  of  one 
pound  per  square  inch. 

The  main  pipe  for  conducting  the  compressed  air 
taps  the  receiving  tank  at  its  highest  point,  and  from 
the  main  service  pipes  conveys  power  for  considerable 
distances  for  drills  and  other  mining  machinery  in  the 
vicinity.  The  plant  is  said  to  automatically  regulate 
itself  by  means  of  a  pipe  led  upwards  until  it  reaches 
the  level  of  the  water  in  the  tail-race,  so  that  when 
more  air  is  being  compressed  than  is  required,  the  water 
in  the  tube  is  ejected,  and  air  passes  up  the  pipe  until 
the  level  of  the  water  in  the  receiving  tank  is  again 
higher  than  the  opening  of  the  tube. 

The  air  is  being  delivered  at  a  pressure  of  about  90 
pounds,  and  is  carried  through  a  nine-inch  main  for  two 
miles  to  the  centre  of  distribution.  It  is  claimed  that 
this  pipe  line  will  convey  between  400  and  500  horse 
power  with  a  loss  of  not  more  than  10  per  cent.,  and 
that  it  will  discharge  4,600  cub.  ft.  of  free  air  per  minute. 

The  Kootenay  .4ir  Supply  Company  are  said  to  be 
selling  power  tor  air  drills,  on  the  24-hour  run,  at  $3 
per  day,  and  it  is  estimated  that  an  air  drill  will  con- 
sume from  80  to  120  cubic  feet  of  air  per  minute.  The 
total  cost  of  the  plant  is  given  as  $30,000. 
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Established     aiul     reputable     eleciric 
Competition  id  ihe    ,-    •  ^.  ,  •  . 

Electrical  Field.      ''S:"""S    '^""    power    companies    have 

suffered  much  injury  in  the  past  by  the 
operations  of  persons  who,  with  little  or  no  knowled^'e 
of  the  business,  have  proceeded  to  organize  companies 
and  enter  fields  already  thoroujjhly  exploited,  slaughter- 
ing prices  on  all  sides.  There  have  been  instances  in 
Canada  where,  in  towns  of  two  thousand  population,  a 
new  company  has  started  up  in  competition  with  an 
existing  company,  the  invariable  result  being  disaster  to 
both.  In  larger  towns  and  cities  conditions  are  to  a 
large  extent  the  same.  The  imaginary  profits  which 
electrical  companies  are  supposed  to  be  making,  and  a 
lack  of  knowledge  of  the  expense  and  diHiculty  entailed 
in  the  operation  of  an  electric  plant,  are  probably  the 
incentives  which  induce  the  promoters  of  new  companies 
to  invest  their  money  in  competitive  undertakings. 
They  give  little  consideration  to  the  conditions  as  they 
are  experienced  after  the  franchise  is  secured  and  the 
plant  put  into  operation.  Then  .  they  find  that  the 
operating  expenses  are  heavy,  that  maintenance  and 
insurance  represent  a  considerable  expenditure,  and  that 
owing  to  variation  in  the  load,  characteristic  of  both 
lighting  and  power,  a  greater  capacity  in  machinery 
must  be  installed  than  would  otherwise  be  found  neces- 
sary. There  are  few,  if  any,  electrical  plants  in  Canada 
paying  more  than  a  fair  dividend  on  the  capital  invested, 
and  until  the  cost  of  installation,  operation  and  main- 
tenance is  reduced,  electric  light  and  power  cannot  fairly 
be  sold  at  a  price  much  lower  than  at  present.  There 
are,  however,  towns  and  villages  in  Canada  in  which 
electricity  has  not  yet  been  introduced,  and  which  would 
seem  to  offer  more  promising  returns  to  prospective 
companies. 

In  this  issue  some  particulars  are  given 
Peat  Fuel.         of   the    Steps    that    have    been     taken 

looking  to  the  employment  of  com- 
pressed peat  as  fuel.  The  development  of  this  industry 
has  been  watched  with  keen  interest,  but  until  recently 
the  success  attained  was  not  encouraging  to  the  persons 
interested.  It  is  said  that  as  early  as  1866  air-dried 
peat  was  used  upon  the  eastern  division  of  the  Grand 
Trunk  Railway,  but  because  of  the  bulk  and  uncleanli- 
ness  of  the  crude  material,  its  use  was  discarded.  It 
would  now  seem  that  a  process  has  been  perfected 
which  overcomes  many  of  the  difficulties  previously  met 
with,  and  unless  unforeseen  obstacles  arise,  there  would 
seem  to  be  a  promising  future  for  the  industry.  It  is 
indeed  gratifying  that  a  Canadian  is  again  to  the  front 
with  patents,  covering  not  only  Canada,  but  also  Great 
Britain  and  the  United  States,  for  the  utilization  of 
what  has  heretofore  been  a  waste  product.  The  ex- 
periments made  with  compressed  fuel  under  Mr.  Dick- 
son's patents  have  given  exceptionally  good  results, 
showing  the  material  to  be  equal  to  anthracite  and 
greatly  superior  to  slack  coal,  while  it  certainly 
possesses  advantages,  such  as  less  smoke  and  ash 
residuum  and  practically  no  offensive  gases.  Steam 
users  will  welcome  the  advent  of  any  innovation  the 
object  of  which  is  to  place  upon  the  market,  at  less 
cost,  a  fuel  equal  to  or  better  in  quality  than  coal.  The 
cost  of  coal,  due  in  a  large  measure  to  high  freight 
charges  from  the  United  States,  has  greatly  retarded 
the  development  of  the  natural  resources  of  Canada 
and  checked  enterprises  which,  under  more  favorable 
circumstances,  would  have  given  employment  to  a  vast 
number  of  workmen.      With    a    cheap   and   satisfactory 
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fuel  at  our  doors,  we  may  reasonably  anticipate  the  greater 
development  of  our  mines  and  the  establishment  of 
smelting  works  and  other  industries  which  are  de- 
pendent on  cheap  fuel.  It  is  yet  somewhat  premature 
to  attempt  to  forecast  the  effect  which  the  discovery  of 
this  process  of  manufacturing  compressed  peat  fuel  may 
have  upon  the  electrical  industry,  but  it  would  appear 
as  likely  to  result  in  the  greater  employment  of  steam 
in  competition  with  water  power. 


The  storage  battery  is  to-day  regarded 

u  "fc  0      e       \vi(h  much    less  skepticism   than   a  few 
Storage  Battery.  r 

years  ago.  As  with  all  innovations 
and  new  inventions,  practical  demonstrations  were  re- 
quired to  convince  an  incredulous  public  that  the  prin- 
ciples involved  were  capable  of  practical  application. 
With  the  growth  of  the  storage  battery  industry  has 
come  a  vast  improvement  in  apparatus,  in  keeping  with 
the  advancement  made  in  other  branches  of  electrical 
work.  Referring  to  recent  developments  in  the  applica- 
tions of  storage  batteries,  Mr.  Joseph  Appleton,  in  a 
paper  read  before  the  Engineers'  Club  of  Philadelphia, 
points  out  that  the  Chicago  Edison  Company  have  in- 
stalled a  storage  battery  plant,  the  plates  of  which  weigh 
over  one  million  pounds,  being  capable  of  delivering 
2,000  horse  power  for  one  hour.  .'Vs  showing  the  connec- 
tion of  the  storage  battery  with  the  development  of 
water  powers  for  the  generation  of  electricity,  he  cites 
the  installation  of  a  plant  by  the  Buffalo  Street  Railway 
Company,  operated  in  connection  with  a  booster,  which 
compounds  it  to  any  desired  extent.  Other  fields  in 
which  there  would  seem  to  be  a  future  for  the  storage 
batterv  are  for  furnishing  power  fur  car  lighting, 
elevator  service,  telephone  exchanges,  and  electric 
vehicles.  There  are  certainly  indications  that  the  era  of 
the  electric  carriage  is  near  at  hand,  and  that  the  next 
few  years  will  witness  a  considerable  development  along 
this  line  in  Canada.  Proof  of  this  is  found  in  the  ap- 
pearance on  the  streets  ot  Toronto  of  an  electric  delivery 
waggon,  used  for  a  commercial  purpose  only,  and  driven 
by  two  motors  controlled  by  storage  batteries. 


The  electrical  development  of  the  water 

The  Kootenay  r    .1       r-       ^  •  in 

T>         o,    .         power  ot    the  Kootenay   river   at    bon- 
Power  Plant.         r  .' 

nington  Falls,  in  British  Columbia, 
and  the  successful  inauguration  of  the  plant,  marks 
another  step  in  the  advancement  of  the  electrical  in- 
dustry in  Canada.  This  plant  has  been  in  operation  for 
a  sufficient  time  to  demonstrate  its  thorough  practica- 
bility, the  machinery  having  moved  with  perfect  smooth- 
ness from  the  beginning.  While  in  general  design  the 
plant  ot  the  West  Kootenay  Power  and  Light  Company 
does  not  differ  from  others  installed  in  Canada,  as  for 
instance,  one  at  Coldstream,  in  the  same  province,  yet 
there  are  certain  features  in  connection  with  its  construc- 
tion and  operation  that  are  quite  unique  and  interesting. 
From  an  engineering  standpoint  the  most  characteristic 
feature  is  the  method  employed  for  the  protection  of  the 
pole  line  from  the  climatic  conditions  peculiar  to  British 
Columbia.  As  is  well  known,  the  snow  is  of  a  wet, 
sticky  nature,  which,  with  the  absence  of  wind,  necessi- 
tates the  construction  of  housing  boards  over  each  pole 
to  protect  the  insulators  and  prevent  short-circuiting. 
Two  points  in  connection  with  the  operation  of  the  plant 
represent  comparatively  recent  developments  in  the 
science  of  electricity  in  Canada.  One  is  the  high  volt- 
age employed,  and   the  other  the  distance  to  which  the 


current  is  transmitted.  The  use  of  such  a  high  voltage 
as  22,000  is  now  considered  quite  feasible,  owing  to  im- 
proved methods  of  insulation  and  the  perfecting  of 
safety  devices,  while  the  lessening  of  the  loss  in  the  line 
has  rendered  it  practicable  to  transmit  the  current  a  dis- 
tance of  thirty  miles,  which  is  the  length  of  the  trans- 
mission of  the  plant  in  question.  Almost  simultaneous- 
ly with  the  starting  up  of  this  plant,  the  machinery  of 
the  Cataract  Power  Company,  of  Hamilton,  was  also 
set  in  motion,  the  current  being  generated  under  a  pres- 
sure of  22,500  volts  and  carried  to  a  transformer  station 
thirty-five  miles  distant,  for  distribution.  These  two 
plants,  it  is  believed,  will  prove  to  be  only  forerunners  of 
many  other  similar  installations  in  Canada,  some  of 
which  are  expected  to  take  definite  shape  at  an  early 
date. 


ELECTRICAL  EXHIBIT  AT  TORONTO 
EXHIBITION. 

Only  four  electrical  companies  are  this  year  repre- 
sented in  the  machinery  building  at  the  Toronto  Indus- 
trial Exhibition.  Entering  the  building  from  the  east 
we  find  the  Royal  Electric  Companj-,  of  Montreal  and 
Toronto,  occupying  their  usual  space,  with  a  creditable 
exhibit  under  the  superintendence  of  Mr.  A.  E.  Payne, 
of  the  sales  and  engineering  staff  of  the  company.  In 
their  space  proper,  about  50  by  40  feet,  they  show  one 
75  k.w.  S.K.C.  dynamo,  twenty  60  k.w.  and  one  40 
k.w.  dynamos,  a  full  line  of  direct  current  motors  and 
S.K.C.  alternating  current  motors,  together  with  trans- 
formers, street  car  motors  and  controllers,  alternating 
current  arc  lamps,  incandescent  lamps,  lightning 
arresters  and  switches,  and  a  line  of  beautiful  ammeters 
and  voltmeters,  made  entirely  of  porcelain  and  glass, 
which  are  attracting  much  attention.  There  is  also  a 
fine  marble  switchboard,  fitted  up  with  all  necessary 
instruments,  including  the  latest  noveliy  in  the  way  of 
high  tension  switches,  being  a  sliding  contact  switch, 
which  is  regarded  as  a  vast  improvement  over  the  former 
style.  A  pyramid  of  rubber  covered  wire  of  different 
sizes  is  also  exhibited  in  this  space.  In  another  part  ot 
the  building  the  Royal  Electric  Company  have  in  opera- 
tion one  type  B  60  k.w.  S.K  C.  dynamo  furnishing  cur- 
rent for  their  exhibit,  and  two  50  light  T.  H.  arc  ma- 
chines, supplying  current  to  100  arc  lamps  of  2,000  c.p. 
on  the  grounds  and  in  the  buildings. 

The  W.  A.  Johnson  Electric  Company  are  located  in 
the  same  space  as  last  year  and  have  an  attractive  dis- 
play, the  feature  of  which  is  a  45  k.w.  inductor  alter- 
nator which  the  company  have  lately  placed  on  the 
market.  It  has  a  steel  frame,  a  new  style  of  base,  and 
a  two  coil  field,  giving  perfect  magnetic  symmetry  and 
inherent  regulation.  It  has  no  commutator  or  collector 
rings,  and  there  is  an  entire  absence  of  heating.  Two 
other  machines  are  also  in  operation,  furnishing  current 
to  incandescent  and  arc  lamps  and  for  power  purposes. 
Transformers,  motors,  switchboard  apparatus,  electric 
fan,  etc.,  complete  the  exhibit. 

The  Electrical  Construction  Company,  of  LoiJon, 
Ont. ,  have  on  view  their  latest  type  of  multipolar 
dynainos  and  motors.  These  they  claim  are  seco.nJ  to 
none,  their  dynamos  being  especially  adapted  for  direct 
current  isolated  lighting,  and  showing  an  efficiency  in 
actual  work  of  90  per  cent.  Pipolar  types  are  also 
exhibited,  as  well  as  a  complete  line  of  electrical  supplies. 

Motors,  dynamos,  telephones,  switchboard  and  in- 
struments, lamps  and  electric  fans  comprise  the  chief 
features  of  the  display  of  the  Jones  &  Moore  Electric 
Company,  of  Toronto,  who  are  gradually  working  their 
way  upward  in  the  electrical  field. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


coming  yeais  arc  hrijjliu-r  ihan  ( 
this  c'onnli'N',  aiul  wlic't)   tlu*  war 


MMII  ANNUAL  CONVENTION. 


Upwards  of  fifty  delegates  were  present  at  the  ninth 
annual  convention  of  the  Canadian  Association  of  Sta- 
tionary lvn>jineers,  which  opened  in  the  Oddfellows' 
Hall,  John  street  north,  Hamilton,  on  Monday,  August 
Sth  last,  at  ii  o'clock  a.m.  Mayor  Colquhoun,  on 
behalf  of  the  City  Council,  delivered  an  address  ol  wel- 
come to  the  engineers,  expressing  the  hope  that  a  suc- 
cessful meeting  would  lollow.  Aldermen  Carscallen 
and  Nelligan  also  spoke,  endorsing  the  sentiments  of 
the  Mayor.  The  latter  gentlemen,  after  reading  the 
Association's  preamble,  advised  careful  consideration 
on  the  part  of  the  engineers  in  their  legislation.  On 
behalf  ol  Hamilton  branch  No.  2,  the  President,  Mr. 
Robert  Mackie,  extended  a  hearty  welcome  to  the  dele- 
gates. The  above  felicitations  were  acknowledged  by 
Mr.  E.  J.  Phillip,  Kxeculive  President,  o(  Toronto, 
who  appointed  a  committee,  consisting  of  .Messrs.  Jas. 
Ryan,  A.  M.  VVickens  and  W.  G.  Blackgrove,  to  draft 
a  reply  of  thanks.  This  committee  prepared  the  fol- 
lowing response,  which  was  afterwards  forwarded  to 
the  Mayor  : 

"  We,  as  a  l>ody  of  enjjincers,  extend  to  you  our  hearty  ap- 
preiriation  of  your  cordial  and  kindly  address  of  welcoiiie  lo  your 
pleasant  and  prosperous  cily  at  our  ninth  annual  convention. 

"  We,  as  a  body  of  workinifinen,  do  not  believe  in  the  further- 
ance of  strikes  or  labor  troubles  of  any  kind.  We  are  orjfanized 
for  educational  purposes,  in  order  that  our  employers  may  be 
benefitted  therobv,  and  thus  ensure  for  them  efficiency,  careful- 
ness and  stability  to  reduce  operating  expenses  generally.  It  is 
our  aim  to  advance  the  interest  of  those  by  whom  we  are  em- 
ploved.  It  may  be  interesting  for  you  to  know  that  there  are 
members  of  this  association  who  are  worth  lOO  per  cent,  more  to 
their  employers  to-day  than  they  were  ten  years  ago,  (bus  showing 
that  their  admission  to  the  society  was  to  iheir  benefit  as  well  as 
to  that  of  their  employer. 

"  It  is  not  our  intention  lo  laud  our  society  as  being  the  best  on 
ciirth  in  regard  lo  benefits,  such  as  insurance,  sick  benefits,  etc., 
but  we  do  maintain  that  our  societv  is  the  best  organized  (oi-  the 
advancement  of  its  members  in  their  calling. 

"  We  are  pleased  to  meet  in  your  beautiful  city,  and  trust  that 
our  meeting  here  may  be  beneficial  to  you  and  the  manufacturer 
and  steam  user,  as  well  as  to  ourselves,  and  hope  (hat  we  may 
meet  here  again  some  time  in  the  future. 

"We  wish  to  thank  you  for  the  hearty  reception  you  have 
accorded  us,  and  we  assure  you  that  we  feel  entirely  at  home  here. 
We  shall  endeavor  to  conduct  our  business  in  ihcbest  maimer 
possible,  iind  trust  our  deliberations  [tia\'  be  profitable  to  one  and  all. 

Thos.  Ry.vn,  Montreal. 
A.  M.  WlcKENS,  Toronto. 
W.  G.  Blackgrovi:,  Toronto." 

president's  address. 
The     President,    Mr.    E.    J.     Phillip,    then     read    his 
annual  address  as  follows  : 

I  have  the  honor  and  pleasure  to  welcome  you  to  this,  the  gih 
annual  convention  of  the  C.A.S.E.  The  subordinate  associations 
have  chosen  you  to  represent  them  at  this  convention,  and  to  look 
after  their  individual  interest  in  particular  and  the  whole  socii  ty 
in  general.  The  second  meeting  of  the  executive — it  was  leally 
the-  first,  the  previous  one  being  only  a  meeting  to  get  into  shape 
—  was  held  in  this  city,  and  I  little  dreamed  at  that  time  that  I  would 
occupy  the  president's  chair  at  the  next  meeting  in  Hamilton  ; 
therefore,  it  is  with  pleasure  that  I  greet  you,  the  new  members 
iind  the  jolly  good  felU>ws  I  have  met  before. 

While  this  meeting  shtuild  be  a  criterion  by  which  we  can  judge 
the  growth  of  the  association,  we  must  not  forget  the  conditions 
under  which  the  C.A.S.E.  is  carried  on.  First,  it  is  not  a  labor 
organization,  nor  is  it  an  insurance  society,  and  it  cannot  be  called 
a  secret  or  benefit  society,  nor  is  it  a  political  or  religious  order; 
it  is  purely  an  educational  institution.  Therefore  the  growth  of 
the  order  is  limited  for  several  reasons.  We  have  not  llie  attrac- 
tion that  insurance,  secret,  benefit  or  labor  organizations  have. 
The  field  from  which  we  draw  our  members  is  limited  and  scat- 
tered, and  there  are  few  places  where  there  are  plants  enough  lo  get 
a  number  of  engineers  to  join  an  association  ;  another  reason  is 
the  fact  that  as  boys  at  school  hate  to  be  taught,  so  we  grow  up, 
and  it  is  hard  to  get  a  man  to  realize  that  he  has  much  to  learn, 
and  as  education  is  the  only  object  for  joining  the  association, 
some  object  to  letting  the  public  jinow  that  there  is  anything  yet 
for  them  to  learn.  Now,  while  the  growth  of  the  order  is  appar- 
ently small,  at  the  same  time  the  percentage  of  good  done  its 
members  is  much  greater  than  any  other  ortler  that  I  know  of,  as 
many  can  testify  to.  We  meet  again  here  ihis  year  to  tr-y  and 
work  out  other  itieas  for  the  benefit  of  the  order  .and  each  member 
individually. 

I  hope  you  will  .ill  give  your  attention  lo  the  business  that  will 
come  befoie  you,  that  our  meeting  here  may  result  in  profit  to 
ourselves  and  prosperity  to    the  society.     The    prospects  for  the 


r  ye.irs  past  ;  tinu's  ;n\'  good  in 
s  settled  ihe  big  countrN'  to  the 
south  o(  us  will  lirighten  up  ami  iheir  pri>speiily  will  aild  to  ours. 
So  that  if  we  ha\e  giown  in  the  pasl  few  ye;irs  we  will  boom  in  the 
next.  Hard  times  have  had  their  elVecl  on  Ibis  order  like  all  others, 
liul  hard  limes  are  a  thing  of  the  past  in  this  country,  and  will  be 
(ov  some  time  to  come,  il  I  am  any  prophet,  and  if  tlu'tse  who  h.'ive 
l>een  the  stay  vf  ihe  association  in  the  past  will  keep  on  pushing 
they  will  reap  the  harvest  ihey  have  been  U>oking  foi . 

Belter  work  has  been  ».Ione  in  the  subc>rdinale  associ.-itions 
iluring  the  past  year,  in  the  line  of  reatling  pai)eis  and  making 
the  meetings  entertaining  .'iiid  instructi\i',  than  othei'  \ears  ;  ami 
il  is  noticeable  the  impro\'emenls  in  lodges  where  lliis  mailer  is 
thoroughly  cariied  out.  I  am  pleased  lo  slate  that  Hamilton  .N'o. 
J  is  carrying  this  work  out  to  perfection.  There  was  one  new 
association  formeil  during  the  year  in  Toronto.  It  is  a  good  lixe 
association  and  will  materially  help  the  order  in  Toronto  and 
vicinity.  The  mailer  of  a  hand-book  taken  up  last  year  was 
completetl  this.  The  secretarv  w'ill  no  doubt  make  )  on  a  full 
report  on  the  matter.'  I  h;ive  not  had  the  tinu*  lo  give  to  execu- 
tive business  that  I  would  like,  from  Ihe  fact  that  this  has  been 
the  busiest  year  with  me  that  I  ever  experienced,  in  fad,  il 
was  very  difficult  to  get  ;iway  lo  attend  this  convention  ;  in  con- 
sequence of  this  the  work  has  all  devolved  on  the  secrelary,  and, 
as  in  past  years,  the  secretary  is  by  far  the  most  important 
officer  of  the  executive.  So  much  so  thai  it  has  been  suggested 
that  a  permanent  secretary  be  appointed,  or  at  least  have  the 
secretary  hold  ttflice  for  more  than  one  \'ear.  As  it  is  now,  it 
takes  .'i  man  the  entire  \ear  to  get  accustomed  to  the  work,  aiul 
then  he  is  changed,  making  confusion  and  loss  of  time  lo  both 
executive  and  subordinate  lodges  that  would  be  avoided  by  a 
permanent  secretary.  In  conclusion,  brethren,  I  hope  )ou  will 
give  me  the  support  that  you  h.ive  given  the  chair  in  the  past, 
and  that  you  will  attend  strictly  to  business  while  there  is  business 
to  be  done.  I  vvish  it  were  in  my  power  to  do  all  for  the  C.A.S.E. 
that  I  would  like,  and  pl.'ice  it  at  the  he.ad  of  all  societies,  where 
it  belongs,  because  it  is  founded  on  education. 

.\fter  the  reading  ol  the  above  address,  the  niinutcs  of 
the  last  annual  meeting,  held  at  Hrockville,  were  read  and 
confirmed.      The  following  committees  were  appointed  : 

Credential  Committee  George  Mackie,  Peter  Mc- 
Naughton,  George  C.  Mooring. 

Audit  Committee — W.  J.  Webb,  Peter  McNaughton, 
Wm.  Bear. 

Constitution  Committee — Thomas  Ryan,  G.  C.  Moor- 
ing, Wm.  Allen,  Thos.   Pilo^rim,  (ieorge  Mackie. 

Good  of  Order  Committee  J.  M.  Dixon,  W.  V. 
Chapman,  Thomas  Kversfield.  G.  C.  Mooring,  J.  J. 
Richardson. 

Mileage  Committee-  R.  C.  Pettigrew,  Joseph  Robin- 
son, John  Fox. 

Notice  was  given  by  a  Toronto  delegate  that  he  would 
move  that  several  minor  changes  be  made  in  the  con- 
stitution of  the  Association,  after  which  the  meeting 
adjourned  until  10  a.m.  the  following  day. 


SECOND  DAY. 

After  the  roll  call,  Mr.  J.  G.  Roberson,  Secretary,  of 
Montreal,  read  his  annual  report,  which  stated  that 
during  the  year  two  associations,  viz.,  Stratford  and 
Wiarton,  had  been  reorganized,  and  were  now  in  a 
prosperous  condition.  The  Treasurer  reported  that  the 
total  receipts  for  the  year  were  $559.99,  and  the  balance 
now  in  the  treasury  $290.04.  No  returns  could  be 
made  regarding  the  hand-book  issued  by  the  Associa- 
tion until  next  year.  It  was  likely  to  prove  a  financial 
success.  Some  discussion  arose  regarding  the  pro- 
position to  reduce  the  per  capita  tax  from  70  cents  to 
50  cents  a  member,  which  was  defeated.  The  above 
reports,  as  well  as  that  of  the  auditor,  were  adopted. 

A  discussion  followed  on  several  proposed  alterations 
to  the  by-laws.  The  proposal  to  do  away  with  the 
offices  of  door-keeper  and  conductor  was  defeated,  as 
was  also  the  amendment  to  article  X,  which  recom- 
mended that  the  executive  officers  do  the  work  of  the 
district  deputy.  It  was  decided  to  allow  past-presi- 
dents the  privileges  of  the  convention,  but  that  they 
should  receive  nothing  for  expenses.  The  Educational 
Committee  presented  its  report. 

On  motion  of  Mr.  J.  M.  Dixon,  seconded  by  Mr.  W. 
F".  Chapman,  it  was  resolved  that  the  Executive  Secre- 
tary should  be  appointed  for  two  years  instead  of  one.  A 
proposition  that  the  convention  be  held  bi-ennially  instead 
of  annually  in  future  was  defeated.  Mr.  J.  D.  Taylor, 
of  the  International  Correspondence  School  of  Scran- 
ton,  Pa.,  addressed  the  meeting,  after  which  a  resolu- 
tion was  passed  recommending  the  school  to  all  station- 
ary engineers. 
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In  the  afternoon  the  visitors  enjoyed  a  sail  on  the 
steamer  "Acacia,"  and  in  the  evening,  at  8  o'clock, 
again  assembled  for  business.  Mr.  E.  G.  Barrow,  city 
engineer  of  Hamilton,  presented  a  paper  on  "Sewage 
Disposal  Works."  Mr.  Barrow  briefly  described  the 
various  methods  of  purification,  and  gave  some  inter- 
esting particulars  of  the  sewage  disposal  works  recently 
completed  for  the  city  of  Hamilton  under  his  supervision. 
.\  paper  on  "  Oils  in  the  Engine  Room  "  was  read  by  Mr. 
J.  S.  Williams,  chemist.  This  paper  was  to  a  large 
extent  a  reconstruction,  with  some  additional  data,  of  a 
paper  read  before  the  Hamilton  .Association  last  spring, 
and  which  has  already  appeared  in  this  journal.  .An  in- 
teresting discussion  followed  relative  to  the  various 
classes  of  oils,  and  their  special  uses.  The  following 
paper  was  read  by  Mr.  P.  McNaughton,  of  .Montreal  : 

EV..\POR.\T10N   .\ND  THE  R.AISING  OF  STE.VII   IN   BOILERS. 
Bv  P.  MacNaughton. 

From  the  title  of  this  paper  you  will  notice  that  it  is  to  deal 
with  two  things  :  First,  evaporation,  and  second,  the  making"  of 
steam  in  boilers.  These  two  actions  are  often  considered  as  if 
they  were  distinctly  different,  but  I  think  it  can  be  shown  that  the 
actions  are  the  same  in  the  end,  and  that  they  differ  only  in  the 
way  in  which  the  end  is  reached.  In  the  following  remarks  it 
will  be  noticed  that  I  have  tried  to  show  how  the  natural  action 
of  evaporation  resembles  the  action  of  making  steam  for  pow'er, 
because  it  is  always  instructi\'e  to  think  out  how  the  processes 
which  we  make  use  of  every  day  compare  with  corresponding 
ones  in  nature.  Some  have  said  that  it  is  wasting  time  thinking 
of  things  in  this  way  ;  if  they  really  think  so  it  would  be  wasted 
time  ;  but  to  others  it  would  be  very  instructive  and  pleasurable. 
I  might  say  that  such  thoughts  would  be  to  them  as  salt,  which, 
though  of  little  use  in  itself  as  a  food,  still  makes  our  food  more 
palatable.  Strictly  speaking,  the  term  evaporation  is  used  to 
denote  nature's  method  of  changing  water  into  vapor,  and  making 
steam  in  boilers  is  part  of  man's  method  of  changing  water  into 
vapor,  through  an  intermediate  stale  familiar  to  all  of  us  called 
ste.im. 

The  principal  actions  in  nature  in  which  evaporation  plays  a 
part  h.ive  been  noticed  by  all  of  us  ;  they  are  the  dissappearing  of 
the  dew  from  the  grass  on  a  summer  morning,  and  the  frost  later 
in  the  season,  the  dissappearing  of  water  when  left  standing  in 
open  \essels,  and  on  a  much  larger  scale  the  raising  of  water 
from  our  rivers,  lakes  and  surrounding  ocean.  Xow,  it  is  usually 
.-idmilted  that  for  everv  action  there  is  a  c.'iuse,  and  the  cause  of 
ev.iporation  in  nature  is  the  heat  of  the  sun.  It  will  tnake  our 
problem  much  simpler  if  we  consider,  for  instance,  a  bucket  of 
water  as  made  up  of  a  gre.'it  number  of  particles  of  water.  That 
this  is  the  real  state  of  water  will  be  seen  at  once  if  we  remember 
that  when  heat  is  applied  to  water  it  forms  steam,  which  is 
particles  of  water  visible  to  the  eye,  and  if  heat  be  applied  to  steam 
the  particles  of  steain  are  divided  into  smaller  particles  called 
vapor,  which  is  invisible. 

.-Xtmospheric  air,  among  other  things,  contains  a  certain 
amount  (yi'  water  vapor,  and  thi'^  water  va(5ttr  as  long  as  the  sun 
is  shining,  is  kept  suspended  uniformlv  through  the  atmosphere  by 
the  sun's  heat.  When  the  sun  has  set  and  its  heal  no  longer  .acts 
on  the  atmosphere,  this  water  vapor  tends  to  condense  to  a  slight 
extent,  and  with  this  condensation  it  becomes  slightly  heavier  than 
the  other  components  of  the  air,  and  so  tends  to  sink  towards  the 
earth,  so  that  in  a  calm,  clear  night  in  summer  that  part  of  the 
atmosphere  lying  next  the  earth  contains  more  moisture  than  that 
which  is  higher  up. 

That  the  above  statement  points  out  the  true  state  of  the  atmos- 
phere at  night  is  proven  by  noticing  the  land  fogs.  If  we  go  up  a 
mountain  at  the  first  of  daylight  on  a  calm,  foggy  morning,  we 
will  notice  that  as  we  ascend  the  fog  becomes  less  dense  until, 
when  we  have  gone  up  about  four  or  six  hundred  feet,  we  will  be 
out  of  the  fog  altogether. 

This  layer  of  moist  air  coming  in  contact  with  the  cool  leaves 
of  trees,  plants  cr  other  vegetation,  the  water  vapor  which  it 
contains  is  further  condensed,  thus  forming  dew.  I  wish  it  to  be 
clearly  understood  at  this  point  that  the  collecting  of  dew  on  the 
leaves  of  plants  is  owing  to  condensation  and  not  to  a  falling 
of  water  as  rain.  The  fact  that  dew  only  gathers  on  the  top  side 
of  the  leaf  and  does  not  collect  in  our  houses  even  if  all  the  doors 
and  windows  are  open  is  owing  to  another  action  which  has  no 
bearing  on  the  subject  in  hand. 

Now  we  come  to  evaporation  or  the  dissappearinj;,  of  the  dew. 
We  have  the  air  in  two  layers,  the  inoist  one  lying  near  the  earth 
and  the  dry  one  higher  up.  The  sun  rising  in  the  sky  begins  to 
send  its  rays  of  heat  earth-ward,  the  laver  of  air  lying  next  the 
earth  becomes  warmed  first,  and  owing  to  the  principle  that  warm 
air  rises,  it  rises  and  the  cooler  air  comes  down  to  take  its  place 
next  the  earth.  The  air  which  is  now  next  the  earth  is  dry  or 
lacking  in  water  vapor,  so  the  lack  is  made  up  by  absorbing  a 
certain  amount  of  water  in  a  state  of  vapor  from  the  dew  on  the 
plants.  This  circulation  has  not  continued  long  before  all  the  dew 
is  evaporated.  This  process  of  evaporation  in  nature  does  not 
cease  when  the  dew  has  disappeared,  but  goes  on  continually, 
because  there  is  always  a  demand  for  more  water  vapor  in  the 
air  on  account  ot  it  being  partially  condensed  in  the  upper  regions 
of  the  air,  thus  forming  first  clouds,  and  if  condensed  further  the 
clouds  form  rain  or  snow. 

We  will  now  proceed  to  discuss  'he  making  of  steam  in  boilers. 


and  then  its  change  from  steam  to  water  vapor,  after  which  we 
will  compare  it  with  the  process  described  above.  Fcr  purposes  of 
comparison  we  will  turn  water  into  steaiTi  in  a  boiler  open  to  the 
atmosphere,  that  is  to  say,  we  will  raise  steam  imder  a  pressure 
of  14.7  lbs.  per  square  inch.  In  this  we  are  under  the  same  con- 
ditions as  the  dew  which  was  turned  into  vapor  under  atmos- 
pheric pressure  also.  We  will  suppose  that  the  boiler  which  we 
are  going  to  use  is  a  small,  circular  vessel  say  6"  in  diameter  and 
12'  deep,  which  may  be  set  over  a  stove  hole  and  supplied  with  a 
steam  tight  cover  somewhat  like  a  piston,  by  using  which  we 
may  vary  the  pressure.  We  will  now  put  some  water  in  the 
boiler,  and  place  it  over  the  fire,  the  cover  being  left  off.  Xow, 
reinembering  that  water  is  made  up  of  particles  held  together  by 
a  force  (in  this  case  14.7  lbs.  per  square  inch,  or  whatever  the 
barometer  may  read),  which  must  be  overcome  before  we  can 
have  steam,  we  are  called  upon  to  exert  a  force  in  opposition  to 
the  force  holding  the  particles  together.  We  do  this  by  lighting 
a  fire  under  the  boiler.  .As  the  fire  burns,  a  certain  amount  of 
the  energy  of  the  coal  is  transferred  to  the  water,  causing  its 
temperature  to  rise  until  when  it  h,as  reached  about  212°  F.  the  coal 
has  transferred  enough  of  its  energy  to  the  water  to  enable  it  to 
overcome  the  atmospheric  pressure;  and  water  pressure  and  steam 
is  given  off.  Xow  we  liave  water  in  a  state  of  steam  which  is 
visible  to  the  eye.  If  we  watch  the  cloud  of  steam  as  it  rises 
upward  it  will  be  noticed  that  it  gradually  gets  thinner  and 
thinner  until  at  last  it  disappears  from  view. 

What  has  become  of  it  ?  We  have  prodticed  the  invisible  water 
vapor  and  it  has  been  absorbed  by  the  air. 

The  change  from  steam  to  vapor  took  place  like  this  :  In  a 
boiler  it  is  the  water  which  lies  next  the  surface  exposed  to  the 
fire  that  is  first  turned  into  steam.  In  order  to  do  this  the  coal 
must  transfer  enough  energy  to  the  water  to  raise  not  only  the 
atmospheric  pressure,  but  also  the  pressure  due  to  the  depth  of 
water  in  the  boiler.  Xow,  when  the  particles  of  steam  emerge 
from  the  surface  of  the  water  Ihev  are  under  a  less  pressure  than 
when  at  bottom  of  the  boiler,  and  so  contain  more  heal  than  is 
necessary  to  keep  them  as  steam.  This  surplus  heat  or  energy 
causes  an  expansion  or  bursting  ot  steam  into  the  smaller  par- 
ticles which  constitute  water  vapor,  which  is  absorbed  by  the  at- 
mosphere. This  last  expansion  is  on  the  same  principle  as  when 
we  open  a  try  cock  below  the  water  line  on  a  working  boiler — it 
is  not  water  that  blows  out,  but  steam  or  vapor. 

We  will  now  sum  up  these  two  operations.  In  the  first,  the 
heat  or  energy  of  the  sun  does  work  on  the  atmosphere,  thus 
setting  the  air  in  circulation,  and  as  a  result  of  the  air  circulating 
water  is  absorbed.  In  the  second,  the  heat  or  energy  of  the  coal 
does  work  on  the  atmosphere,  setting  free  the  steam  and  at  the 
same  time  storing  in  the  panicles  of  steam  an  energy  which  turns 
the  steam  into  vapor  when  it  rises  into  the  air. 

From  the  above  conchisions  we  see  that  evaporation,  or  nature's 
method  of  making  water  \'apor,  and  the  making  of  '.team  at  at- 
mospheric pressure  and  its  change  into  vapor,  differ  only  in  the 
two  forces  th.at  produce  'hem. 

In  reference  to  making  steain  in  boilers  there  are  two  interest- 
ing cases  besides  the  one  which  we  have  just  discussed,  namely, 
making  steam  under  .a  pressure  greater  than  the  atinospheric 
pressure,  and  under  a  pressure  less  than  the  atmospheric  pres- 
sure. Dealing  with  the  first  mentioned  cnse.  that  is,  where  the 
pressure  is  greater  than  the  atinospheric  pressure  :  This  con- 
dition can  be  brought  about  by  fitting  the  steam  light  cover  on 
the  boiler  mentioned  in  the  first  case  and  putting  some  weights 
on  it  to  the  amotmt  of  =f  lbs.  per  square  inch.  Xow,  instead  of 
steam  being  given  off  when  the  water  is  at  about  212"  F.,  it  will 
not  be  given  off  before  the  temperature  is  226'  F.  This  increase 
in  temperature  is  due  to  the  fad  that  before  steam  can  foi  m  in 
this  case  the  coal  must  transmit  to  the  water  enough  of  its  energy 
to  raise  19.7  lbs.  per  square  inch,  instead  of  )4-7.  as  before. 
This  condition  of  things  comes  about  naturall)-  when  boiling 
water  in  mines,  for  as  as  we  descend  into  the  earth  the  atmos- 
pheric pressure  increases,  which  corresponds  to  the  added 
weights. 

Lastly  and  bricHy,  we  will  consider  the  making  of  steam  under  a 
pressure  less  than  the  atmosphere  at  sea  level.  For  this  we  would 
have  10  exhaust  the  air  from  our  boiler  by  an  air  pump  or  other 
means.  Then  we  would  find  that  steam  would  be  given  off  when 
the  water  is  at  a  temperature  less  than  212°  F.  according  to  the 
amount  by  which  the  pressure  in  the  boiler  is  less  than  atmo.s- 
pheric  pressure.  This  shows  that  as  there  is  less  pressure 
keeping  the  p.irts  together  in  this  case  than  in  the  other  two  it 
therefore  requires  less  energy  to  set  the  steam  free.  .As  an  ex- 
ample of  this  in  nature,  it  has  been  noticed  by  tr.ivellers  going  up 
mountains  that  when  they  get  high  up  it  lakes  a  much  longer 
time  to  boil  eggs  than  on  the  plain  below,  although  the  water  in 
giving  off  steam  went  through  the  same  action  in  boih  places. 
This  was  due  to  the  fact  that  at  the  top  of  the  mountain  the  pres- 
sure of  the  atmosphere  was  less  than  at  the  bottom,  .iiid  the  water 
though  giving  off  steam  did  not  contain  the  heat  necessary  to  boil 
the  eggs.  Ithink  if  these  travellers  had  been  engineers  they 
would  have  piled  some  stones  on  the  lid  of  their  kettle  in  order  to 
save  time.  In  this  case  it  is  interesting  to  notice  that  although  it 
requires  less  heal  to  raise  steam  at  a  high  elevation  than  at  the 
ordinary  atmospheric  pressure  at  the  sea  level,  we  do  not  gain 
anything  by  reducing  the  pressure,  because  when  we  sum  up  the 
heal  required  to  raise  the  steam  and  the  force  required  to  reduce 
the  pressure  below  the  atmosphere  we  will  find  that  il  will  amount 
10  the  same  thing  as  if  we  were  making  steam  at  aimosplieric 
pressure. 

The  above  paper  was  greatly    appreciated   by  the  en- 
gineers, as  was  also  a  paper    by    Mr.  Charles    Moseley, 
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chief  engineer  of  the  Toronlii   Incandescent  Light  Com- 
pany, which  is  also  printed  herewith  : 

ECONOMY    IN    THE    BOILER    ROOM. 

BV  ClIAS.   MOSELEV. 

The  fuel  expense  is  one  of  the  largest  in  the  operation  of  the  ma- 
jority of  plants,  and  any  reduction  which  can  be  n.ade  in  the  amount  of 
fuel  used,  while  maintaining  the  same  amount  of  power,  is  considered 
a  direct  gain.  The  evaporation  of  more  than  nine  pounds  of  water  per 
pound  of  coal  is  looked  upon  with  suspicion  hy  n.any,  as  it  is  thought 
impossible  to  obtain  more  than  this  amount  in  even  the  best  designed 
and  well  regulated  furnaces  and  Ix.ilers,  especially  when  the  firing  is 
done  by  hand.  Mechanically  fed  iMjiler  furnaces  usually  give  the  most 
economical  resulis.  The  aciual  value  of  the  fuel  depends  upon  the  way 
in  which  it  is  used  fully  as  much  as  on  any  other  factor.  The  heat  unit  in 
the  coal  should  be  as  much  as  possible  utilized.  In  one  pound  of  good 
■iteam  coal  there  is  about  14,000  B.T.U.,  and  about  10,000  of  this 
amount  can  be  utilized,  so  that  4,000  heat  units  are  lost. 

The  mixture  of  gases  in  a  furnace  depends  on  the  amount  of  air  used. 
One  pound  of  coal  requires,  theoretically,  about  twelve  pounds  of  air  to 
burn  completely,  but  in  practice  about  twice  this  amount  is  required  in 
the  boiler  furnace.  To  cause  good  combustion,  coal  requires  a  good 
dralt  ;  the  gases  are  consumed  near  the  fire  and  the  was'e  gases  carry 
the  heat  to  the  boiler  on  their  way  tc  the  slack.  The  boiler  ought  to 
have  sufficient  healing  surface,  or  the  hot  wasted  gases  ought  to  1  ravel  a 
sufiicient  distance  to  be  cooled  down  to  about  350"  F.,  which  tempera- 
ture is  found  high  enough  to  produce  a  good  draft  in  a  stack  at  least 
100  feet  high.  It  is  not  necessary  for  me  to  state  the  need  of  keeping 
the  combustion  chambers  free  from  the  ash  that  is  carried  over  with  the 
g:>ses  to  the  chambers. 

In  "  Smokeless  Meat,"  published  by  the  General  Engineering  Com- 
pany, there  is  a  paragraph  entitled,  "Competitive  vs.  Ordinary  Test," 
which  is  well  worth  consideration,  and  I  think  we  might  study  it  with 
profit.  In  nearly  all  plants  where  a  large  quantity  of  coal  is  burned  per 
day,  it  is  a  general  rule  to  employ  the  least  possible  number  of  firemen, 
and  it  keeps  them  very  busy  going  from  one  boiler  to  another  shovelling 
coal  in  the  whole  lime.  It  becomes  more  of  the  nature  of  slavery  than 
anything  else.     Is  ther-  economy  in  this  way  of  working  ?     Let  us  see. 

In  making  evaporation  tests  my  experience  has  been  that  there  is  a 
large  difference  between  ordinary  working  and  working  for  short 
spells,  as  in  making  competitive  tests.  When  we  were  making  tests  in 
our  plant  while  experimenting  with  shaking  grates,  the  Hawley  Down 
Draft  and  the  Jones  Underfeed,  we  did  so  in  many  different  ways. 
With  the  Hawley  Down  Draft  in  one  particular  case  we  fired  the 
boiler  as  we  would  in  ordinary  practice,  and  the  result  was 
certainly  a  far  different  one  from  that  obtained  when  the  man  stood 
by  the  furnace  and  attended  to  it  alone.  If  we  treat  the  fireman  as 
being  nalurally  lazy,  I  think  we  will  be  on  the  safe  side,  and 
you  can  rest  assured  that  if  he  has  one  boiler  that  will  do  the  same 
work  as  another  wiih  half  the  labor,  even  though  the  other  lakes  less 
coal,  this  boiler  will  gel  the  most  work,  and  Ihe  boiler  that  should 
receive  constant  attention  will  gel  very  little  consideration  from  him. 
Between  competitive  and  ordinary  working  on  a  hand  fired  boiler  there 
is  actually  a  difference  of  to  per  cent.  This  I  have  proved  repeatedly, 
and  in  many  cases  it  has  run  up  as  high  as  12  per  cent.  What  does  this 
mean  ?  Does  it  mean  that  it  would  pay  to  have  a  man  at  each  boiler 
and  .simply  attend  to  it  alone  ?  No,  it  does  not,  for  the  simple  reason 
that  Ihe  less  a  man  has  to  do,  the  less  he  is  inclined  to  do,  and  this  ap- 
plies more  to  firemen  than  to  anyone  else. 

I  might  state  that  when  we  were  testing  the  Jones  stoker  we  had  long 
periods  when  we  had  competitive  tests,  and  others  again  when  we  ran 
as  in  ordinary  praclice,  thai  is  to  say,  the  fireman  doing  jus!  precisely 
as  he  would  do  if  no  test  was  being  made.  The  coal  and  water,  how- 
ever, were  measured  in  each  case.  The  results  were  simply  astonishing. 
In  the  ordinary  running  test  the  Jones  stoker  would  do  about  50  per 
cent,  more  work  and  nearly  25  per  <  ent.  belter  economy,  whereas  in 
the  competitive  lest  the  work  dime  on  the  stoker  was  about  25  percent, 
more  and  15  per  cent,  increased  economy,  which  bears  out  the  state- 
ment that  between  competitive  and  ordinary  running  we  have  a  differ- 
ence of  10  per  cent.  Now,  which  is  the  correct  way  to  look  at  this 
matter?  Can  we  obtain  results  right  along  wiih  hand  firing  equivalent 
to  those  obtained  during  a  competilive  test.  I  do  not  think  so.  because 
firemen  as  a  rule  do  not  like  to  be  beaten,  and  will  do  their  very  best 
during  a  competilive  test  to  do  up  the  other  fellow,  but  at  the  same 
time  he  is  wishing  inwardly  that  the  test  was  over,  so  as  to  get  back  to 
the  old  style  again. 

There  are  many  plants  in  Canada  where  very  good  results  are  ob- 
tained, if  we  take  the  results  as  shown  by  engineers  into  consideration, 
several  of  them  showing  a  usual  14  lbs.  evaporation  per  pound  of  coal. 
This,  you  will  readily  understand,  is  out  of  the  question.  There  are 
also  a  large  number  where  very  poor  results  are  obtained,  and  these 
poor  results  are  due  to  several  causes,  namely  :  Boilers  in  very  bad 
order,  dirty  tubes,  poor  selling,  poor  boilers,  poor  firemen,  etc. 
The  men  who  sell  boiler  compounds  will  in  all  probability  say  that  you 
do  not  use  enough  of  their  compounds.  Vour  answer  to  that  is,  of  course, 
that  there  are  compounds  on  the  market  that  are  absolutely  of  no  use 
whatever,  and  it  is  simply  throwing  money  aw.iy  to  buy  it.  I  myself 
believe  in  a  good  compound,  but  will  admit  that  it  is  difficult  to  get  it. 
You  may  get  one  barrel  (ihe  first  from  a  new  maker)  fairly  good,  the 
second  of  no  use  whatever,  and  so  it  goes.  A  good  compound  is  re- 
quired, and  to  my  mind  today  we  have  not  such  a  thing.  All  compound 
makers  ask  you  in  their  adverlisements  to  send  on  a  sample  of  your  water 
and  they  will  give  you  the  very  compound  you  require  after  analysis. 
You,  of  course,  know  whi-t  this  means — that  if  one  brand  does  not 
work  they  will  send  another  brand,  of  practically  the  same  material, 
wiih  another  name,  and  you  try  it. 

Poor  boilers  and  poor  selling  :  This  is  attributed  to  trying  to  keep 
down  the  first  cost.  Pay  a  good  figure  for  a  good  boiler,  and  have 
it  set  by  competent  men. 

Poor  firemen  :  This,  in  my  humble  judgment  is  the  most  im- 
portant item,  and  one  that  should  receive  much  consideration. 
The  fireman  may  not  be  poor,  but  the  work  he  has  to  attend 
to — namely,    firing  too    many    boilers — makes    him    feel    that    he    is 


nothing  more  01  less  than  a  laborer,  and  as  long  as  he  keeps  the  steam 
pressure  up,  no  matter  how  much  coal  he  burns  or  how  he  does  it,  there 
appears  to  be  little  or  no  aitcnlitm  paid  to  him.  There  are  many 
places  where  the  fireman  is  never  thought  of  except  when  the  steam 
pressure  goes  down,  and  when  such  is  the  case  the  usual  ileputalion 
calls  upon  him  to  ascertain  if  he  is  asleep  or  not.  A  good  fireman  is 
really  a  skilled  workman,  and  should  be  treated  as  such.  He  should 
receive  a  fair  salary,  and  his  employer  should  bear  in  mind  that  any 
reduction  in  his  pay  is  far  from  being  a  saving.  If  he  is  cut  down  $2 
per  week,  you  will  in  all  prolnliilily  find  your  coal  bill  increased  about 
$8,  and  there  is  not  much  economy  there. 

I  low  are  we  to  obtain  better  results  in  our  boiler  rooms  ?  I  think  by 
pulling  in  machines  to  do  the  work,  and  having  men  simply  to  look 
after  them. 


Tllli-in   D.-\V. 

Upon  reassembling  on  Wednesday  morning,  the  re- 
port of  the  Mileage  Commillee  was  presented  and 
adopted.  This  fixed  the  total  expense  of  travelling, 
etc.,  at  $174). 

Mr.  \V.  !•".  Chapman  reported  on  behalf  of  the  com- 
mittee  appointed  to  interview  the  members  of  the  Do- 
minion government  with  a  view  of  having  a  Stationary 
Engineers'  License  Bill  passed.  The  Minister  of  Justice 
had  stated  that  it  was  out  of  the  jurisdiction  of  the  Do- 
minion governtnent,  and  would  have  to  be  taken  before 
the  Provincial  legislature.  .X  new  committee,  consist- 
ing of  Messrs.  Dixon,  .Mian,  Webb,  McXaughton  and 
Pettigrew,  was  appointed  to  take  such  further  steps  as 
might  be   deemed    advisable.      It    was    felt    that    a    bill 


Mr.  \V.  F.  Chapman, 

Piesident  Canadian  Association  Stationary-  Engineers. 

somewhat  analagous  to  the  Marine  Engineers'  bill 
would  be  satisfactory. 

The  Committee  on  the  Good  of  the  Order  presented 
its  report.  It  recommended  that  more  consideration  be 
given  to  educational  matters. 

A  committee,  consisting  of  Messrs.  Ryan,  Robertson 
and  Dixon,  was  appointed  to  arrange  for  the  publication 
of  the  Association  Bulletin  and  reports. 

In  the  afternoon  the  election  of  officers  was  proceeded 
with,  the  result  being  as  follows  :  W.  F.  Chapman, 
Brockville,  president;  R.  C.  Pettigrew,  Hamilton,  vice- 
president  ;  J.  G.  Robertson,  Montreal,  secretary  ;  G. 
C.  Mooring,  Toronto,  treasurer  ;  William  Bear,  Dres- 
den, conductor  ;  John  Wendell,  Waterloo,  doorkeeper. 

It  was  decided  to  change  the  name  of  Toronto 
Branch  No.  2  to  No.  18,  as  the  Hamilton  Branch  is 
known  as  No.  2.  Berlin  was  selected  as  the  meeting 
place  for  the  next  convention.  Past-presidents'  jewels 
were  presented  to  Messrs.  E.  J.  Phillip,  of  Toronto,  and 
Thomas  Ryan,  of  Montreal. 

Through  the  courtesy  of  the  Hamilton  Street  Railway 
Company,  the  delegates  enjoyed  a  trip  around  the  city 
in  special  cars.  Invitations  were  accepted  to  visit  the 
Museum  and  the  Gurney-Tilden  Company's  works. 

THE    BANQUET. 

On  Wednesday  evening  the  usual  dinner,  tendered 
by  the  local  association,  took  place  at  the  Waldorf 
Hotel.     The    president's    chair    was    occupied    by    Mr. 
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Robert  Mackie,  and  the  vice-chair  by  Mr.  Thomas 
Chubb.  Toasts  were  responded  to  by  the  following; : 
"  Canada,  Our  Home,"  by  Stuart  Livingston;  "Mayor 
and  Corporation,"  by  Aid.  Nelligan  and  ex-Mayor 
Blaicher  ;  "  Manufacturers,"  by  ex-Ald.  A.  H.  Mc- 
Keown  ;  "Educational  Interests,"  by  Inspector  Ballard, 
J.  S.  Williams  and  Percy  Domville  ;  "The  Executive 
Head,"  by  president  W.   E.  Chapman,    ex-president    E. 


Mr.  R.  C.   Pkttigrf.w, 

Vice-President  Canadian  .\^sociation  Stationary  Engineers. 

J.  Philip,  and  Joseph  Robinson  ;  "  Sister  Associations," 
by  A.  M.  Wickens  and  John  Field  ;  "  Press,"  by  E.  B. 
Biggar.  Songs  were  contributed  by  Messrs.  James 
Jardine,  George  Allan,  E.  T.  Martin,  W.  W.  Barlow 
and  W.  G.  Grant.  The  committee  in  charge  of  the 
banquet  arrangements  consisted  of  Messrs.  Robert 
Mackie,  chairman  ;  J.  Ironsides,  secretary  ;  W.  R. 
Cornish,  VV.  Stevens,  R.  E.  Chilman,  Thomas  Chubb 
and  George  Mackie.  It  was  conceded  by  all  that  the 
banquet  was  a  complete  success  in  every  respect. 


MOONLIGHT  SCHEDULE  FOR  OCTOBER. 


Day  of 
Month. 


12. 

13- 
14- 
i5- 
16. 

■7 
18. 

■9- 
20. 
21 . 
22. 

23- 

24. 

2.S 
26. 

28. 
29. 
30- 

31- 


Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 
No  Light. 
P..M.    6.00 

H.M. 
No  Light. 
P.M.     8.30 

H.M. 
2.30 

;/          6.00 
II          6.00 

„         8.30 
//          9.20 

2.30 
3.20 

"          6.00 

II       10.00 

4.00 

"          6.00 

/(       11.00 

5.00 

;         6.00 
II         6.00 

6.00 

-,       11.50 

A.M.    12.50 

/-          2.00 

S-SO 
6.50 
8.00 

//       6.00 

3.00 

9.00 

II       6.00 

4.10 

10.10 

//       b.oo 

"       5- 10 

1 1. 10 

II       6.00 

"       .S-io 

11.10 

II       6.00 

"       .S-io 

i  I.  ro 

//       6.00 

"       5- 1 0 

1 1. 10 

//       6.00 

"       S-20 

1 1.20 

II       6.00 

"          S-20 

11.20 

//       6.20 

II          5.20 

1 1.00 

"       7.20 

II     5.20 

10.00 

„       8.30 
II       9.30 
,1     10.50 
II     11.00 

5. 20 
»       5- 20 

8.50 

7-5° 
6.30 
6.20 

A.M.  12.10 

"      5-30 1 
/ 

5.20 

//          2.10 

No  Light. 
No  Light. 
No  Light. 
P.M.    5.30 
"       5-3° 

"       5-3° 
No  Light. 
No  Light. 
No  Light. 
P.M.    8.30 

1,       8.30 

3.20 

3.00 
3.00 

Total 189.40 


When  we  have  tight  and  loose  pulleys  anil  a  bell  to  ship  we 
naturally  put  the  belt  shipper  as  near  the  driven  pulleys  on  the 
countershaft  as  possible.  There  are  many  mechanics  who  have 
never  thought  of  putting  the  shipper  anywhere  else  and  who 
probably  could  only  with  difficultv  be  persuaded  to  do  so.  As 
a  matter  of  fact  there  are  many  cases  in  which,  where  the 
tight  and  loose  pulleys  are  of  the  same  diameter,  with  straight 
faces,  and  where  very  quick  and  frequent  shipping  of  the  belt  is 
not  required,  it  is  much  better  to  place  the  shipper  near  the 
driving  pulley  on  the  lineshaft,  to  operate  on  the  belt  as  it  ap- 
proaches that  pullev. — American  Machinist. 


MR.  CHARLES  MOSELEY. 

M.^NY  engineers  and  readers  of  this  journal  will  recog- 
nize in  the  accompanying  portrait  the  countenance  of 
Mr.  Charles  Moseley,  President  of  Toronto  No.  i,  C.A. 
S.E.,  and  chief  engineer  of  the  Toronto  Incandescent 
Light  Company  on  Terauley  street.  Mr.  Moseley  was 
born  at  Chart,  Sutton,  County  of  Kent,  England,  in  the 
year  i860.  .'\t  the  early  age  of  eleven  years  he  com- 
menced his  mechanical  education  in  the  machine  shop  of 
Steaven,  Hooker  &  Co.,  who  were  so  impressed  by  the 
thoroughness  of  his  work,  and  his  evident  ability,  that 
they  gave  him  full  charge  of  their  steam  plant  and  repair 
shop,  although  at  that  time  he  was  but  16  years  of  age. 
He  remained  with  Messrs.  Steaven,  Hooker  &  Co.  for 
over  ten  years.  In  18S4  he  left  his  native  land  and 
sailed  for  Canada.  Arriving  in  Toronto,  he  secured  a 
position  with  Mr.  John  Fletcher,  a  well-known  builder  and 
contractor,  as  engineer;  all  the  machinery  on  the  premises 
being  under  his  control.  He  remained  with  Mr.  Fletcher 
for  six  years,  leaving  to  accept  a  position  with  the  Mail 
Publishing  Co.,  Toronto,  but  after  six  months  returned 
to  his  former    employer,  tor  whom  he  worked  one  year. 

Later  Mr.  Moseley  secured  the  position  of  engineer  of 
the  North  Toronto  Electric  Light  and  Waterworks,  and 
in  .'\ugust,  1893,  he  accepted  his  present  responsible 
position  as  chief  engineer  of  the  Incandescent  Electric 
Light  Co.,  on  Terauley  street.  The  plant  under  his 
charge  is  one  of  the  most  efficient  in  the  city.  There 
are  two  Babcock  &  Wilcox  boilers  of  225  horse  power 
each,  fitted  with  two  Jones  stokers  under  each  boiler, 
and  six  tubular  boilers  of  125  h. p.  each.  The  engine 
capacity  consists  of  one  vertical  compound  of  600  h.p., 
three  Armington  &  Sims  of  200  h.p.  each,  and  two 
straight  lines  ;    while    two    200    kilowatt    direct    acting 


.Mk.   L  HAULhS    .MOSKLhV, 

dynamos,  four?  100    k.w.    and    four   60  k.w.  machines, 
conjprise  the  electrical  equipment. 

Mr.  Moseley  has  always  taken  an  active  interest  in 
the  Canadian  Association  of  Stationary  Engineers,  and 
in  July  last  was  elected  president  of  the  Toronto  Asso- 
ciation. A  paper  from  his  pen  on  "  Economy  in  the 
Boiler  Room,"  read  at  the  recent  annual  convention  of 
the  association,  will  be  lound  on  another  page. 


QUESTIONS  AND  ANSWERS. 

"C.  B.,"  Kingston,  Ont.,  writes  :  "Kindly  inform  me 
if  mica  can  be  reduced  to  an  oil  and  by  what  substance. 
Will  it  form  an  alloy  such  as  silver?  Will  mica  retain 
its  original  properties  when  in  liquid  form? 

Answer.  —  Mica  occurs  in  various  forms,  chiefly  as 
tri-silicate  of  the  alkaline  earth  metals,  usually  magnes- 
ium and  potassium,  and  cannot  be  reduced  to  an  oil 
retaining  its  physical  properties  or  elementary  cheinlcal 
composition.  No  doubt  the  elements  coniposing  mica 
could  be  combined  with  other  minerals  to  (prrti  an,  ?,U9y, 
but  would  have  no  particular  value. 
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COMPRESSED  PEAT  AS  FUEL, 
In  every  manufactiiriny  establislinient  where  power 
is  g-enerated  by  means  of  steam,  the  cost  ol  fuel  is  one 
of  the  larg-est  items  of  expense.  The  possibility  of  se- 
curing some  fuel  cheaper  than  coal  has  been  investigated 
by  scientists  in  earlier  years,  but  little  has  been  accom- 
piished  that  would  lead  them  even  to  anticipate  success. 
It  is  natural,  therefore,  that  widespread  interest  is  mani- 
fested in  the  present  and  prospective  operations  of  the 
Canadian  Peat  Fuel  Company,  which  has  for  its  object 
the  utilization,  for  the  purposes  of  Kiel,  of  the  immense 
peat  bogs  to  be  found  in  Canada.  That  this  particular 
class  of  fuel  is  destined  to  supersede  coal  mav  be  a  ques- 
tion in  doubt,  yet  we  believe  the  progress  that  has  been 
made  by  the  above-named  company,  and  the  results 
attained  by  experiments,  are  sufficient  to  warrant  some 
reference  to  the  subject  in  this  journal.  It  is  a  question 
in  which  central  station  managers,  and  steam  users  in 
general,  are  interested. 

That  peat  has  been  used  as  fuel  in  luiropean  countries 
for  manv  years  is  well  known.  The  method  of  convert- 
ing it  to  the  desired  tbrm  for  burning  has  consisted  in 
reducing  the  peat  to  a  paste  by  the  addition  of 
water,  and  then  pressing  the  wet  peat  into  the  form  of 
briquettes,  and  drying  these  blocks  in  the  open  air  or  in 
a  kiln.      Some  scientists  have  aimed  at  the  reduction  of 


atmosphere.  It  is  then  read_\  lor  inaiuifaclure,  anil  the 
next  step  is  the  reduction  or  disintegration  of  the  dried 
mass  iMitil  it  assumes  a  pulverized  character.  This  is 
accomplished  by  means  ot  a  breaker,  which  revolves  at 
a  high  rate  ol  speed,  and  breaks  the  material  to  powder 
with  iron  teeth.  The  fibre,  however,  is  preserved  free 
from  any  undue  fracture,  and  without  liberating  any  of 
the  indigenous  or  inherent  combustible  matters.  From 
the  breaker  an  exhaust  fan  draws  the  powder  into  a 
large  hopper,  from  which  it  descends  to  the  machine, 
where  it  is  stamped  into  cylinders  two  inches  wide,  and 
of  the  same  depth.  The  peat  is  here  reduced  hy  pres- 
sure to  cylindrical  blocks  ot  about  two  inches  in  a  tube 
without  bottom,  the  resistance  to  the  enormous  pressure 
of  some  thirty  tons  being  entirely  obtained  by  the  fric- 
tion of  the  material  against  the  side  of  the  tube.  The 
reduction  of  bulk  from  the  raw  material  to  the  finished 
block  is  in  the  proportion  of  6  to  i.  The  product  ready 
for  burning  takes  the  form  of  a  block  about  3  inches  in 
length  and  2  inches  in  diameter,  very  hard  and  dense, 
and  containing  all  the  fibrous,  carbonaceous,  volatile  and 
other  materials  and  elements  which  are  originally  em- 
bodied in  raw  peat,  and  an  amount  of  moisture  only 
corresponding  approximately  with  that  in  the  surround- 
ing atmosphere.  The  patent  vertical  press,  built  of 
cast  steel,  the  invention  of  Mr.  Dickson,  with  a  moder- 
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the  moisture  by  different  applications  of  artificial  heat, 
and  endeavored  to  increase  the  output  of  the  manufac- 
tured material  by  various  mechanical  arrrangements. 
The  objection  to  the  above  methods  is  that  peat 
cannot  properly  be  consolidated  while  it  is  wet. 
With  a  full  recognition  of  these  facts,  and  after  much  ex- 
perimental work,  Mr.  A.  A.  Dickson,  of  Toronto,  has 
discovered  a  method  which  would  seem  to  entirely  solve 
the  problem  ot  utilizing  the  product  of  peat  bogs  as 
fuel.  Mr.  Dickson  has  investigated  very  extensive 
tracts  of  peat  bog  in  Canada,  and  has  obtained  a  patent 
on  a  valuable  machine  for  the  conversion  of  the  crude 
material  into  compressed  peat.  The  Canadian  Peat  Fuel 
Company,  in  which  he  holds  a  controlling  interest,  and 
which  is  capitalized  at  81,500,000,  have  in  operation  a 
plant  at  Welland,  Ont.,  where  they  own  a  peat  bog  of 
some  5,000  acres  in  extent. 

The  origin  of  peat  bogs  is  so  well  understood  as  to 
require  little  explanation.  They  occur  in  low  situations, 
or  vij^ere  some  natural  or  artificial  obstacle  impedes  the 
drainage,  and  extend  sometimes  to  a  depth  ot  ten  feet. 
By  virtue  of  their  immense  stores  of  carbon,  they  con- 
stitute a  potential  source  of  fuel  supply. 

The  process  of  manufacture,  as  at  present  employed 
at  the  company's  works  near  Welland,  consists,  first, 
of  the  excavation  and  drainage  of  the  peat  at  the  bog 
and  its  natural  drying  in  the  open  air,  until  the  material 
retains  only    approximately    the    same    humidity  as  the 


ate  expenditure  of  driving  power  and  only  two  formers 
or  dies,  working  against  a  yielding  resistance,  has  an 
output  of  about  1^2  tons  ot  pressed  peat  per  hour, 
but  it  is  proposed  to  build  machines  of  much  greater 
capacity  at  an  early  date.  The  gear  type  of  compress- 
ing machine  now  in  operation  is  run  by  a  small  engine, 
but  ere  long  a  new  type  of  press,  carrying  its  own  steam 
cylinders,  running  at  a  much  higher  rate  of  speed  and 
producing  fully  twice  the  quantity  of  fuel  per  hour,  will 
be  adopted. 

One  gear  machine  is  in  operation  at  the  Toronto 
Industrial  Exhibition  now  in  progress,  and  a  personal 
inspection  convinced  the  writer  of  the  wonderful  results 
being  accomplished.  The  furnace  firing  the  boiler  was 
fueled  by  the  compressed  peat,  and  a  particularly 
bright  and  strong  fire  was  observable.  The  fuel  is  said 
to  be  non-friable  and  weatherproof  by  reason  of  its 
solidity  and  the  external  glaze  imparted  to  it  by  frictional 
contact  with  the  forming  dies.  The  inherent  moisture 
of  the  peat  is  reduced  to  12  per  cent.  The  weight 
of  the  fuel  is  given  as  83  pounds  per  cubic  foot, 
while  bituminous  coal  weighs  73  pounds  and  anthracite 
coal  93  pounds  per  cubic  toot.  Other  qualities  of  this 
fuel  are  claimed  to  be  freedom  from  sulphur,  and  that  it 
makes  neither  smoke,  soot,  dust  nor  clinkers  dining 
consumption. 

Experimental    tests    have    been   made,  the    results  ot 
which  show  that  the  fuel  bids  fair  to    become    a    strong 
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competitor  with  coal.  On  December  28th,  1897,  a  test 
was  made  at  the  power  house  of  the  Metropolitan  Street 
Railway  Company,  North  Toronto.  It  occupied  twelve 
hours,  and  was  made  in  competition  with  a  first-class 
quality  of  coal.  For  the  intormation  of  our  readers,  we 
"ive  below  the  actual  results  as  submitted  by  iMr.  James 
Milne,  electrical  engineer  : 

Coal.  Pelt. 

Duration  of  test  in  hours 12  7 

Average  E.  H.  P 42  46 

Average  I.  H. P 60.8  65 

Total  luel  burned  in  lbs 4. 195  2, 984 

Average  steam  pressure SS  90 

Average  feed  water  temperature 102  deg.  Fall.    50  deg.  Fah. 

Hourly  fuel  consumption  in  lbs 349-6  426.3 

Fuel  per  E.H.P.  hour  in  lbs.  obseivcd..  S.32  9.267 

Fuel  per  l.H.P.  hour  in  lbs.  olxservcil.  . .  5-768  6.558 

Total  ash  in  lbs 250  68 

Percentage  of  ash 6  p.c.  2.28  p.c 

Relative   value   of  fuels  as  per  indicator 

diagrams  (actual  conditions) 100  86. 3 

Relative  value  of  fuels  per   indicator  dia- 
grams, taking  difference  in  iced  water 

temperature    and    steam    pressure    into 

account 100  go 

Relative   value   of    fuels  as  per  ammeter 

readings  (actual  conditions) too  88.6 

Relative   value  of   fuels  as   per  ammeter 

readings,  taking  difference  in  feed  water 

temperature    and    steam    pressure    into 

account too  92.3 

Mean  of  No.  14  and  No.  16 100  91-15 

Had  grate  bars  been  arranged  to  suit  the  new  fuel,  it 
is  claimed  that  very  much  better  results  could  have 
been  attained. 

A  few  weeks  ago  a  test  was  made  on  the  steamer 
Primrose,  of  the  Toronto  Ferry  Company,  and  the  cer- 
tificate of  the  chief  engineer  states  that  for  quick  steam- 
ing this  fuel  proved  superior  to  coal,  quantity  consumed 
was  not  greater,  smoke  was  not  visible  at  any  time,  and 
ash  was  very  much  less.  The  report  of  the  fireman 
running  one  of  the  Sawyer-Massey  Company's  portable 
engines  at  the  Toronto  Exhibition  says  :  "  For  quick 
steaming  1  never  used  fuel  to  equal  peat.  It  is  quite  as 
economical  as  coal,  and  in  many  respects  greatly- 
superior.  It  is  smokeless,  cleanly  to  handle,  very  little 
ash,  and  no  sulphurous  gas,  consequently  makes  no 
soot  to  gather  on  the  tubes.  I  find  the  stoking  much 
easier  than  with  coal.  I  banked  the  fire  at  5:30  p.m., 
closing  off  the  drafts,  and  found  plent\'  of  fire  next 
morning  at  7  a.m.,  with  60  lbs.  of  steam  up.  When 
the  fire  has  burned  out  I  find  the  grate  bars  perfectly 
clean." 

It  is  contended  that  the  cost  of  production  is  no 
greater  than  that  of  mining  coal,  while  there  will  be  a 
great  saving  in  freight  owing  to  the  close  proximit)'  of 
the  peat  beds.  .As  tracts  of  peat  bog  are  to  be  found 
in  nearly  every  part  of  Canada,  it  is  the  intention 
of  the  Canadian  Peat  Fuel  Company,  who  control 
patents  for  Canada,  to  dispose  of  county  rights. 
In  fact,  some  of  these  have  already  been  sold. 
In  this  wa)'  it  is  believed  that  electric  lighting  stations 
will  be  enabled  to  obtain  compressed  peat  cheaper  than 
slack  coal,  which  is  now  used  almost  exclusively.  Al- 
though the  development  of  the  industry  has  only  com- 
menced, it  is  reported  that  local  companies  who  have 
secured  patent  rights  are  making  quotations  of  $3  per 
ton  net  at  the  works,  and  it  is  believed  that  it  will  be 
possible  to  lower  this  figure  considerably. 


The  Parry  Sound  Electric  Light  Company  have,  owing  to 
increase  of  business,  found  it  necessary  to  increase  their  capacity, 
and  have  closed  a  contract  with  Mr.  Charles  Barber,  of  Meatord, 
for  a  pair  of  42  inch  horizontal  water  wheels. 

Later  reports  show  that  the  damage  to  the  works  of  the 
Jenckes  Machine  Co.,  at  Sherbrooke,  Que.,  bv  fire  on  the  night 
of  the  i3lh  of  .August,  was  very  much  exaggerated.  The  fiie  was 
confined  to  the  machine  shop  building.  ;ind  the  other  depart- 
ments, foundry,  boiler  shops,  etc.,  were  in  operation  as  usual  on 
the  following  Monday.  .A  few  days  later  a  portion  of  the  ma- 
chine shop  was  started  up,  and  the  whole  was  in  running  order 
by  the  23rd  of  .August.  The  patterns,  drawings  and  office  records 
were  preserved  practically  intact,  and  all  orders  for  work  are 
being  accepted  as  usual.  The  principal  item  requiring  replace- 
ment is  the  roof  of  the  machine  shop  ;  this,  however,  is  well 
underway.  The  whole  of  the  work  is  being  pushed  with  much 
energy,  and  the  numerous  orders  in  hand  will  suffer  comparative- 
ly slight  delay. 


SPECIFICATIONS  FOR  ELECTRIC  PLANT 
FOR  CITY  OF  LONDON,  ONT. 

Tenders  were  recently  invited  by  the  city  of  London, 
Ont.,  for  the  supply  of  an  arc  lighting  and  steam  plant, 
upon  specifications  prepared  by  the  City  Engineer.  At 
the  council  meeting  held  for  the  purpose  of  considering 
the  tenders  submitted,  a  letter  was  read  from  a  com- 
pany engaged  in  the  manufacture  of  electrical  apparatus, 
contending  that  the  specifications  were  so  worded  as  to 
exclude  many  manufacturers  from  tendering.  We 
publish  herewith  a  copy  of  the  specifications  for  the  arc 
lighting  plant,  and  invite  electrical  machinery  manu- 
facturers and  engineers  to  express  their  opinions  as  to 
the  adaptability  of  the  same,  with  a  view  of  learning 
how  far  they  meet  with  general  approval.  The  specifi- 
cations were,  of  course,  prefaced  by  the  usual  instruc- 
tions regarding  the  carrying  out  of  the  work. 

SPECIFICATIONS    FOR    .\RC    PL.WT. 

Dynamos. — The  contractor  shall  furnish  and  install  the  following 
dynamos,  apparatus  and  material:  Four  (4)  arc  light  dynamos,  direct 
current,  each  h.aving  a  capacity  of  too  and  to  have  a  guaranteed  effi- 
ciency of  not  less  than  86%,  2000  candle  power,  9.6  ampere,  45  volt  arc 
lamps.  Each  dynamo  shall  be  provided  with  an  automatic  regulator, 
which  shall  automatically  make  the  proper  adjustments  for  all  changes 
of  load  from  no  load  to  lull  load,  the  adjustments  to  be  made  in  such  a 
way  as  not  to  endanger  any  part  of  the  dynamo,  apjjliances  or  lamps,  nor 
to  cause  any  perceptible  change  in  the   balance  remaining  in  operation. 

These  dynamos  shall  be  of  the system  and  of  the  latest 

and  most  efficient  pattern,  mounted  on  a  base  provided  with  an  adjust- 
able belt  tightener,  so  that  the  belt  may  be  tightened  while  in  operation, 
and  capable  of  operating  at  full  load  for  fifteen  consecutive  hours  without 
increasing  the  temperature  of  any  part,  especially  the  armature,  fields 
and  commutator  not  to  exceed  70  degrees  over  surrounding  atmosphere 
or  to  such  a  degree  as  to  endanger  the  insulation  or  decrease  the  efti- 
ciency  of  operation  ;  shall  have  an  insulation  resistance  of  not  less  than 
250,000  ohms  between  all  parts  insulated  from  each  other  ;  shall  be 
adapted  to  operate  at  a  speed  not  exceeding  900  revolutions  per  minute 
at  full  rated  load,  including  t4  miles  of  circuit  wire  ;  shall  be  providt  d 
with  efficient  self-oiling  bearings,  having  flexible  bearings  of  the  ball  pat- 
tern and  equipped  with  sight  glasses  so  as  to  determine  at  all  times  the 
level  of  the  oil  in  the  reservoir.  The  armatures  shall  be  balanced  both 
electrically  and  mechanically,  so  that  there  will  be  no  tendency  to  strain 
the  shaft  or  to  draw  the  armature  towards  either  bearing  so  as  to  cause 
any  excessive  friction  and  heating,  and  no  vibration.  .Special  pains 
shall  be  taken  with  the  insulation,  protection  and  separation  of  contacts, 
binding  posts  and  bare  surfaces  having  extieme  differences  of  potential 
in  order  to  minimize  the  danger  of  accidental  shocks,  crosses  or  grounds 
under  normal  conditions  of  operation.  The  dynamos  shall  be  so  de- 
signed and  automatically  regulated  that  the  power  will  be  automatically 
proportioned  to  the  number  of  lamps  burning  at  any  time.  On  each 
dynamo  is  to  be  placed  one  switch  for  shoit-circuiting  the  arnnture. 
Each  dynamo  is  to  be  equipped  with  a  pulley  of  properly  proportioned 
dimensions  and  having  tlie  proper  width,  face  and  diameter  to  success- 
fully transmit  the  necessary  power  to  operate  them  at  their  rated  speed 
under  all  conditions  of  load.  Each  dynamo  is  to  be  equipped  with  a 
spare  sets  of  brushes,  and  if  removable  segments  are  used,  to  have  also  a 
spare  set  of  segments.  These  dynamos  are  to  be  placed  in  the  lighting 
station  in  London  on  suitable  foundations  which  will  be  furnished  by  the 
purchaser.  There  shall  be  provided  with  each  dynamo  in  addition  to 
the  automatic  regulator  referred  to  above,  one  controller  for  standaidiz- 
ing  the  current  and  making  it  constant  at  all  times  under  all  variations 
of  load,  and  also  one  ampere  metre  for  indicating  the  current  supplied 
by  the  dynamo,    said  ampere  metre  to  be  properly   calibrated  ;  also  one 

main  switch  and  two  efficient  lightning  arresters  of  the 

pattern.  .Supply  all  necessary  double  belting  required,  of  first-class  ma- 
terial. 

Guarantiee  of  Dv.na.mos. — The  contractor  will  guarantee  each 
dynamo  furnished  to  be  fit  for  operating  daily,  for  18  hours  of  a  con- 
tinuous run  at  its  rated  output,  or  any  less  output  ;  to  be  free  from 
defective  material,  and  to  withstand  without  injury  the  sudden  breaking 
of  the  circuit  «  hen  running  at  full  load,  or  a  sudden  short  circuit  of  the 
lamp  circuit,  said  short  circuit  to  remain  on  for  five  minutes  without  any 
attention  being  given  to  the  machine.  He  will  undertake  to  replace, 
free  of  cfiarge,  each  armature  or  field  coil  which  may  burn  out,  or  other- 
wise become  defective  in  any  manner,  or  from  any  cause,  within  one 
year  after  the  acceptance  of  same,  unless  it  shall  be  proved  to  the  engi- 
neer without  question  that  the  defect  was  due  to  the  fault  of  the  city's 
employees. 

Tesiinc;  LNsrRU.MENTS. — With  the  above  four  (4)  dynamos  is  to  be 
furnished  one  portable  ammeter,  Weston  make,  having  a  scale  from 
zero  to  20  amperes,  the  same  to  be  dead  beat,  direct  reading,  and  cap- 
able of  being  left  in  the  current  all  the  lime,  without  damage  or  altering 
of  the  calibration.  Also  one  volt  metre,  Weston  make,  scale  ro  volts 
to  75  volts  ;  both  these  are  to  be  portable,  so  that  the  current  can  be 
read  from  any  part  of  the  city.  .Also  two  testing  magnetos,  capable  of 
ringing  through  50,000  ohms,  are  to  be   supplied  with  the  entire  plant. 

-Arc  Lamps. --There  shall  be  provided  350  Adams- Bagnell  arc  lamps 
of  2000  nominal  candle  power,  the  same  to  be  single  carbon,  having 
carbon  holders  of  the  proper  size  to  hold  7/16  to  ^4  carlion.  P2ach  lamf) 
will  be  provided  with  a  switch  by  which  it  may  be  cut  in  or  out  of  cir- 
cuit ;  shall  be  regular  in  its  feeding  action  ;  shall  be  free  from  hissing, 
flickering  or  flaming  when  provided  with  ordinary  commercial  standard 
carbons  ;  shall  have  no  coni|)licated  clock-work  mechanism  ;  shall  con- 
tain an  efficient  device  which  shall  automatically  cut  out  a  lamp  for  any 
reason  defective,  without  interfering  with  the  operation  of  the  remaining 
lamps  in  circuit  ;  shall  be  simple,  strong  and  durable  in   its  mechanical 
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cunslrucilon,    and  must    be  (hoioughly    piottctcd  «iih   a  wtathcipioof 
hood  of  an  approved  design,  and  piovided  wilh  an  absolute  cut-off. 

Lamp  Guaramee. — The  contiaclor  will  guarantee  each  lamp  fur- 
nished by  him  to  be  free  from  all  defective  material,  and  perfect  in 
workiranship,  and  to  be  in  all  respects  in  accordance  with  the  spccifica- 
lions  and  with  the  statement  made  by  him  in  writing  in  his  bid.  Said 
insulation  of  lamps  to  be  able  to  withstand  the  difference  of  potential  of 
5000  volts,  if  so  required.  No  lamp  will  be  accepted  until  it  has  been 
run  on  the  circuits  for  a  period  of  90  days  ;  if  any  defect  should  show 
during  the  period,  the  lamp  or  lamps  to  be  replaced  for  new  ones  by  the 
contractor. 

Ham'.ers. — The  contractor  shall  furnish  200  lamp  hangers  of  a  suit- 
able design,  which  are  10  be  placed  on  the  poles  e.\tcnding  therefrom 
not  less  than  nine  feet,  the  same  to  be  so  arranged  as  to  permit  of  easy 
access  to  the  lamps  for  the  purpose  of  trimming  same  or  repairing. 

Hani. INC  Eoi'il'.MF.NTS.^The  contractor  shall  also  furnish  350  com- 
plete equipments,  consisting  of  pulleys,  cable  Sj  Manilla  rope,  reels, 
etc.,  necessary  for  the  erecting  of  350  lamps  in  the  centre  of  the  streets 
between  the  poles.  The  cables  to  be  of  iron  flexible  wire  of  sufficient 
strength  to  safely  carry  the  weight  of  the  complete  lamps,  as  well  as  the 
pulleys,  etc.  The  pulleys  shall  \>e  of  the  latest  approved  safely  pattern, 
so  that  in  the  event  of  a  rope  breaking,  the  lamp  will  not  fall  to  the 
ground.  These  equipments  are  to  allow  for  lowering  the  lamps  to  the 
ground  for  the  purposes  of  testing  or  trimming. 

Gt.OBES. — The  contractor  shall  furnish  350  clear  gl.i.ss  globes,  the 
same  to  lie  not  less  than  12  inches  high  and  II  inches  diameter. 

Carbo.ns. — The  contractor  shall  furnish  all  necessary  carbons  to  start 
the  plant. 

Switch-Board  .ArrARATi's  ani>  Connections. — The  contractor 
must  furnish  and  erect  in  the  lighting  station  one  marble  sw itch-board  of 
an  approved  design,  with  a  capacity  for  12  circuits  and  12  dynamos,  and 
provided  wilh  the  necessary  sockets,  plugs,  main  and  transfer  cables, 
testing  connections  and  a  suitable  and  coi:venient  device  for  holding 
cables  when  not  in  use.  It  shall  be  so  arranged  and  marked  that  any 
circuit  or  series  of  circuits  may  be  quickly  connected  with  or  discon- 
nected from  any  dynamo  with  the  least  possible  d.nnger  of  short  circuits 
or  error.  Sockets  shall  be  so  designed  that  it  is  practically  impossible 
to  short  circuit,  ground,  or  receive  a  shock  from  them.  All  connections 
shall  be  e.asily  accessible,  and  made  at  back  of  switchboard.  All  wires 
used  in  making  connections  must  be  flexible,  and  nave  a  carrying  capa- 
city of  not  less  than  40,000  circular  mills,  and  must  be  composed  of  30 
or  more  strands,  to  be  thoroughly  insulated  and  covered  outside  of  the 
insul.ition  wilh  Hexible  rubber  tube.  All  connections  must  be  made  in 
such  a  way  as  to  ensure  good  and  sufficient  contact  to  prevent  heating 
and  ensure  permanency.  Connecting  wires  shall  be  so  arranged  and 
secured  that  crosses  or  ground  are  impossible  in  the  normal  operation  of 
the  plant. 

Absolute  Cut-Outs. — The  contractor  shall  also  furnish  50  absolute 
cut-outs,  which  are  to  be  placed  in  locations  as  laid  out  by  the  city  engi- 
neer, for  the  purpose  of  absolutely  cutting  off  any  portion  of  loop  of  a 
circuit  that  may  be  necessary.  These  cutouts  are  to  be  thoroughly  pro- 
tected from  the  weather  and  inclosed  in  suitable  iron  boxes  with  glass 
fronts. 

Installation. — The  contractor  shall  place  all  the  above  mentioned 
dynamos,  station  apparatus  and  switchboard  in  suitable  locations  in  the 
lighting  station  at  London,  and  furnish  all  the  necessary  wire,  to  be  No. 
4  stranded  rubber  covered,  gauge  and  properly  run  with  porcelain  knobs 
to  the  different  outlets  in  the  cupola  of  the  building,  furnishing  all  the 
necessary  material  and  leaving  the  dynamos  and  station  apparatus  so 
that  the  outside  circuits  can  be  connected  thereto,  the  belts  placed  from 
the  power  and  ready  for  operation. 

Designs. — The  contractor  must  accompany  his  tender  with  designs  of 
his  dynamos,  lamps,  hangers,  station  apparatus,  switchboard,  cut-outs, 
etc.,  and  furnish  any  other  information  not  enumerated  herein. 

Line  Construction. — The  poles  must  be  straight,  select  and  shave 
pointed  cedar  poles,  sound  and  free  from  knots,  and  shall  be  not  less 
than  6"  diameter  at  the  top,  and  poles  subject  to  extra  strain  shall  be 
not  less  than  7"  at  the  top.  The  poles  on  Dundas  street  from  Ridout  to 
Wellington,  and  on  Richmond  street  from  G.  T.  R.  to  Fullarton  street, 
shall  be  not  less  than  70  feet  long,  clear  of  the  ground,  and  set  at  least 
6  feet  in  the  ground.  The  other  poles  shall  be  not  less  than  35  feet 
clear  of  the  ground,  and  set  5  feet  in  the  ground.  The  poles  are  to 
have  the  necessary  gains  carefully  cut  so  that  the  cross  arms  make  a  snug 
fit  and  stand  at  right  angles  to  the  poles.  The  cross  arms  shall  be  of  white 
pine,  thoroughly  seasoned,  sound  and  free  from  k  nots,  and  painted.  These 
cross  arms  are  to  be  not  less  than  60"  long  and  dressed  to  3  x  4K",  with 
a  slight  pitched  top,  and  are  to  have  four  or  more  oak  pins  in  each, 
fitting  closely  in  the  cross  arm  and  nailed  in  place  and  braced  wilh  two 
iron  braces.  Pins  on  each  side  of  poles  where  four  pins  or  larger  cross 
aims  are  to  be  used  must  be  less  than  17  "  between  centres.  The  con- 
tractor is  to  furnish  all  the  necessary  glass  insulators  of  the  standard  pattern 
suitable  for  the  wire  they  are  to  hold.  All  poles  on  which  cut-ouls  or 
lamps  are  placed  shall  be  stepped  with  spikes  not  less  than  ^"  square 
and  9"  long,  with  heads,  and  to  be  placed  on  each  side  of  the  pole  at 
distances  not  exceeding  3   feet  apart,  making  a  step  at  every  18  inches. 

Wire. — The  contractor  .shall  furnish  all  the  necessary  w  ire  for  con- 
necting the  lamps  in  circuits,  as  shown  on  the  plan.  Not  more  than  50 
lamps  are  to  be  connected  on  any  one  circuit  running  out  of  the  lighting 
station,  and  all  outside  wire  used  in  this  installation  shall  be  not  less 
than  No.  6  B  &  S  gauge  pure  lake  copper,  having  a  conductivity  of  at 
least  98%.  This  wire  is  to  be  covered  with  a  triple  covering  of  in.sulat- 
ing  material  and  braided  with  two  braids,  (samples  of  w  ire  to  be  sub- 
mitted with  the  tenders).  Each  circuit  shall  test  out,  with  an  insulation 
resistance,  after  everything  is  connected,  of  not  less  than  50,000  ohms 
per  mile.  All  wires  shall  be  so  handled  as  to  avoid  kinking,  and  are 
not  to  be  dragged  along  the  ground,  over  cross  arms  or  through  trees  in 
such  a  way  as  to  injure  insulation,  and  shall  not  be  allowed  to  sag  unduly 
between  supports,  proper  allowance  being  made  for  contraction  and  ex- 
pansion with  changes  of  temperature.  All  neces?ary  precautions  shall 
be  taken  in  passing  through  trees,  crossing  other  lines,  turning  covers, 
etc.     The  joints   shall  be  mechanically  strong  and  secure  so  that  no 


movements  of  ihe  l»o  tnd>  relative  to  each  other  is  possible.  All  joints 
must  be  carefully  soldered,  the  joint  being  wiped  free  from  any  excess 
of  flux,  and  the  solder  will  be  relied  on  only  to  give  good  electrical  con- 
nection. Kach  joint  is  to  be  thoroughly  wrapped  after  soldering  with  a 
good  quality  of  rubber  tape.  The  contractor  will  be  expected  to  con- 
struct all  the  lines,  furnishing  all  the  necessary  material  and  labor  and 
connect  the  hangers,  lamps,  cut-outs,  place  the  hoods  and  globes,  trim 
the  lamps  and  leave  everything  in  first-class  running  order. 

Adihtions  and  Deih'ciions. — While  this  specification  is  intended 
to  represent  very  closely  the  number  of  lamps  to  be  installed,  yet,  as 
some  changes  may  become  necessary  during  the  process  ol  construction, 
Ihe  contractor  must  mention  in  his  ler.der  a  price  to  be  added  to  or  de- 
ducted from  the  contract  price  for  each  lauip  installed  in  excess  of  the 
number  specilied,  or  which  shall  be  cancelled  provided  such  addition  or 
cancellation  involves  no  change  in  the  work  already  completed  and  shall 
be  along  the  line  of  existing  circuits.  Kach  bidder  musi  specify  dis- 
tinctly, on  a  separate  sheet,  the  exact  amount  of  material  he  proposes  to 
furnish  in  carrying  out  this  contract. 

Guy  Wires. — The  poles  subjected  to  extra  strain  shall  be  securely 
guyed  to  the  satisfsct ion  of  Ihe  city  engineer.  The  whole  ofthiswoik 
is  to  be  done  to  the  entire  satisfaction  of  the  city  engineer,  and  the  en- 
tire installation  is  also  to  conform  to  the  rules  as  laid  down  by  the  Board 
of  Fire  Underwriters  and  subject  to  inspection  and  the  acceptance  of  an 
electrical  expert,  who  is  to  be  selected  by  the  city  engineer. 


TRADE  NOTES. 

The  Electric  Co.  of  Windsor,  N.  .S.,  has  ordered  a  100  horse 
power  Robb-.Armstrong  enj^ine  from  the  Robb  Engfineerinjtf  Co. 

Mr.  Carman  ODell,  of  Annapolis,  N.  S.,  is  increasing  his 
electric  lighting  plant  by  the  addition  of  350  k.w.  "S.K.C." 
generator. 

The  Rossland  Water  &  Light  Company  have  purchased  from 
the  Canadian  General  Electric  Company  two  of  their  siaml.ird 
three  phase  motors. 

The  Jacques  Cartier  Pulp  &  Paper  Co.,  of  Pont  Rouge,  Que., 
have  arranged  to  light  their  new  pulp  and  paper  mills  by  elec- 
tricity. The  order  for  the  plant  has  been  placed  with  the  Royal 
Electric  Co.,  of  Montreal,  and  is  to  be  installed  immediately. 

The  Canadian  General  Electric  Co.,  Limited,  have  pl.u-ed  in 
stock  a  large  and  complete  line  of  transformers  of  their  different 
types,  from  which  prompt  shipments  can  be  made.  The  C.  G.  E. 
Co.  .also  cafTy  a  very  laige  antl  \\ell  assorted  stock  of  all  lines 
of  electrical  supplies  ready  for  shipment  on  a  moment's  notice. 

The  Windsor  Electric  Light  &  Power  Co.,  of  Windsor,  N.S., 
are  enlarging  their  recently  installed  eleclric  lighting  plant.  They 
are  adding  one  100  k.w.  and  one  40  k.w.  "  S.K.C."' generator, 
with  an  additional  complement  of  traii'.formers  and  material.  The 
"  S.K.C.  "  apparatus  and  generators  are  from  the  Royal  Electric 
Co.,  Montreal. 

A  number  of  very  large  annunciators  have  recently  been  lurned 
out  of  the  factory  of  Ness,  McLaren  &  Bale,  Montreal,  including 
those  for  the  new  Place  V'igei  Hotel,  Montreal  ;  Ch.ileau 
Saguenay,  Chicoutimi,  and  Ladousac  Hotel,  Ladous.ic.  .All  these 
annunciators  are  equipped  with  Norway  iron  gravity  drops, 
manufactured  exclusively  in  Canada  by  this  firm, 

A  letter  from  the  Newton  .Appliance  Company,  of  .New  York, 
states  that  they  have  about  2,000  Flush  switches  of  whal  is  called 
their  No.  1  tact  that  they  off'er  for  sale  at  a  reduced  figi.re.  They 
are  similar  in  every  respect  to  their  standard  Flush  switch,  except 
that  that  they  are  three  inches  deep  over  all,  which  is  one-half 
inch  deeper  than  their  standard  sw'itch.  This  extra  depth  was  an 
error  in  making  up  the  porcelain,  and  it  prohibits  their  u-e  in  ihe 
standard  iron  boxes,  in  which  Flush  swilcbes  are  used  in  the 
I'nited  Stales.  Some  5,000  of  these  No.  1  switches  were  made 
up,  but  3,000  were  disposed  of — some  in  Europe  and  some  in 
Canada.  Quolations  on  these  switches  m.iy  be  obtained  from 
their  Canadian  representatives,  Messrs.  Alunderloh  &  Co.,  of 
Montreal. 

The  Wm.  Sutton  Compound  Co.  of  Toronto,  Limited,  report 
that  since  having  placed  a  representative  in  Montreal  they  are 
well  pleased  wilh  the  large  volume  of  business  secured  from  the 
largest  and  best  steam  users  in  that  city  and  the  province  of  Que- 
bec. As  this  is  a  new  and  permanent  field  lor  their  agenls,  the 
present  success  is  more  than  gralif\  ing,  and  they  feel  assiireil  !h;it 
they  will  have  before  many  months  the  largcsl  boiler  compound 
trade  in  that  district.  Their  business  in  all  pirts  of  Canada 
shows  a  marked  improvement,  having  been  30  per  cent,  greater 
during  the  last  six  inonlhs  than  in  the  corresponding  mom  lis  of 
last  year.  This  they  claim  is  due  to  the  standard  qualilv  of  the 
Sutton  boiler  compound,  which  never  fails  when  honestly  tried. 
It  is  used  extensively  bv  breweries,  steam  bakeries,  dyers  and 
laundries,  without  Ihe  siighlest  injury  to  their  products. 

We  are  pleased  to  bring  before  the  notice  of  our  readers  a  new- 
departure  made  by  the  Electrical  .Maintenance  &  Conslruclion 
Company,  of  Toronto,  who  have  opened  an  office  at  609  Temple 
Building,  wiih  Mr.  P.  H.  Patriarche  as  manager.  The  object  of 
the  company  is  to  do  all  s  irts  of  construction  work  and  maintain 
electrical  apparatus  of  all  descriptions  at  an  agreed  rate  per 
annum,  the  rate  of  course  being  governed  by  the  si/e  and  condi- 
tion of  the  apparatus  or  machinery  to  be  mainlained.  This  would 
seem  to  offer  an  inducement  to  manutaclurers  and  others  to  use 
electricity  to  a  greater  extent  in  their  operaiions,  as  in  this 
wav  they  can  limit  ihe  cost  of  repairs  to  a  fixed  sum  per  annum. 
Mr.  P.  H.  Patriarche  h.is  been  for  many  years  in  the  employ  of 
the  Toronto  Electric  Light  Company,  having  started  at  the  bottom 
and  worked  his  way  steadily  upward.  Under  his  management 
the  company  should  meet  with  success, 
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PATENT  RIGHTS. 

Concerning  the  methods  adopted  to  obtain  patents 
in  Canada,  a  correspondent  writes  to  the  Electrical 
News  as  follows  : 

When  anyone  secures  a  patent,  he  is  generally  ot  the 
opinion  that  he  has  the  right  to  manufacture,  sell  or 
otherwise  dispose  of  the  article  patented.  This  is  without 
doubt  a  fallacy,  which  can  readily  be  seen  from  the  fol- 
lowing : 

The  device  may  have  been  patented  before — it  may 
have  been  in  use  in  other  countries  for  over  the  time 
limit  as  set  by  the  Canadian  Act  respecting  patents  of 
invention.  It  is  a  well-known  fact  that  some  take  a 
pride  in  openly  stating  that  no  matter  what  patent  is 
granted,  they  can  get  another  patent  through  for  prac- 
tically the  same  thing  without  infringing  on  the  former 
patent.  What  is  the  result  of  this  second  patent  ?  The 
result  is  invariably  a  law-suit,  much  to  the  detriment  of 
the  original  inventor  ;  and  the  burden  of  proof  as  a  rule 
lies  on  the  original  inventor.  Just  as  soon  as  any  useful 
article  has  been  put  on  the  market  and  there  is  a  good 
demand  for  this  article  (take  the  Auer  light  for  example), 
you  will  find  that  there  are  certain  parties  \\  ho  will  set 
to  work  and  closely  examine  the  patents  with  a  view  of 
ascertaining  if  they  can  in  any  way  be  overcome,  and 
unless  the  principle  is  patented  they  have  great  chances 
of  success,  owing  to  the  fact  that  the  original  inventor 
may  have  been  a  little  loose  in  drawing  up  his  specifica- 
tions and  claims,  or  may  have  entrusted  same  to  a 
second  party,  who,  perhaps,  did  not  realize  the  great 
importance  of  covering  certain  points  ;  or  the  inventor, 
anxious  to  secure  his  patent,  may  have  overlooked 
some  of  these  important  points.  The  first  inventor,  and 
the  man  to  whom  credit  is  justly  due  for  the  invention, 
may  have  spent  a  large  amount  ol  time  and  money  in 
perfecting  a  machine,  j'et  through  a  small  oversight  in 
his  claims,  a  second  party  is  allowed  to  patent  prac- 
tically the  same  machine  as  he  invented,  and  for  which 
the  second  party  has  spent  neither  time  nor  money,  ex- 
cept in  examining  the  patent. 

I  know  of  a  case  in  the  United  States  where  an  in- 
ventor sold  his  patents  to  a  company.  In  this  company 
there  was  a  certain  party  who  wished  to  get  control, 
but  who  could  not  do  so  honestly,  so  he  started  out 
with  an  infringing  device.  Now,  what  method  did  this 
party  adopt  ?  He  searched  the  patent  records  until 
he  came  across  a  device  that  might  be  construed 
in  a  measure  to  cover  the  machine  he  intended  to  get 
up.  Bear  in  mind  that  this  party  knew  no  more  about 
this  machine  before  he  went  into  this  company  than  the 
man  in  the  moon,  yet  he  bought  up  this  old  patent  and 
went  to  work  on  same,  made  the  infringing  device,  and 
was  in  a  measure  successful,  and  will  continue  until  the 
matter  is  definitely  decided  in  the  United  States  court. 

You  will,  therefore,  understand  how  things  go  ;  this 
particular  party  could  not  get  control  of  the  original 
company  by  fair  means,  so  he  set  to  work  to  make  a 
similar  machine,  with  a  hope  of  being  bought  up  in 
order  to  stop  competition  in  this  particular  device. 
There  is  surely  some  redress.  At  present,  however, 
the  only  redress  is  to  take  action  against  the  users  of 
infringing  devices.  It  is  a  very  costly  action,  and 
it  would  appear  that  there  is  room  for  some  board  of 
commissioners  to  examine  patents  before  they  are 
granted,  and  to  see  if  same  can  be  patented,  and  that 
they  do  not  infringe  on  anything  that  lias  been  previous- 
ly patented. 

Some  patent  solicitors  are  very  straightforward  in 
this  matter,  and  before  setting  out  to  obtain  a  patent 
first  examine  the  records  to  ascertain  if  the  invention 
is  new,  etc.  This  is  without  doubt  the  proper  course, 
but  the  inventor  may  say  that  he  wants  his  patent  if  it 
is  possible  to  get  it,  whether  same  has  alreadj'  been 
patented  or  not.  The  patent  solicitor  therefore  proceeds, 
and  draws  up  the  specifications  and  claims,  knowing 
full  well  that  this  particular  patent  is  of  no  use  what- 
ever. The  patent,  however,  is  got  through.  The  article 
is  then  put  on  the  market  and  the  w?r  commences.  The 
company  or  party  owning  the  original  invention  notifies 
all    users    of   the    infringing    device    that  action  will  be 


taken  in  the  matter.  Owing  to  the  fact  that  it  takes 
such  a  long  time  for  a  matter  of  this  kind  to  be  settled, 
and  until  such  time  as  it  is  settled  the  party  with  the 
so-called  infringing  device  is  hurrying  around  the 
country  taking  orders  and  cutting  prices,  and  making  it 
very  hard  for  the  original  company,  this  company, 
having  also  been  at  the  expense  of  doing  the  missionary 
work  in  connection  with  this  particular  article,  so  far  as 
advertising  is  concerned,  cannot  afford  to  se'l  the  article 
at  such  a  low  figure,  but  in  the  meantime  must  come 
down  to  the  figure  of  the  second  party  or  get  out  of 
business. 

It  is  very  true  that  some  inventors  may  claim  more 
than  they  are  justly  entitled  to  under  the  patent,  but 
this  is  readily  settled  according  to  the  Act  Respecting 
Patents.  We  understand  that  the  German  government 
defends  the  patents  taken  out  by  original  inventors,  and 
we  think  there  is  room  for  such  a  course  in  this  country. 
Canada  is  the  easiest  country  in  the  world  in  which  to 
obtain  patents,  for  same  are  granted  without  any  regard 
whatever  to  former  patents  issued. 


MARITIME  ELECTRICAL  ASSOCIATION. 

A  MEETING  of  the  Executive  Committee  of  the  Mari- 
time Electrical  Association  was  held  in  Halifax  on 
August  i6th,  at  which  two  new  members  were  elected. 
Mr.  Colpitt  presented  the  report  of  the  local  committee 
on  arrangements  for  the  first  annual  convention.  It 
has  been  decided  to  hold  the  convention  in  the  city  of 
Halifax  on  Tuesday,  September  27th,  simultaneous 
with  the  Halifax  exhibition.  Therefore  it  will  be 
possible  for  delegates  to  the  convention  to  obtain  cheap 
railway  fares.  Two  sessions  will  be  held,  one  at  9.30 
a.m.,  and  the  other  at  3  p.m.  Invitations  have  been 
received  by  the  executive  of  the  association  to 
visit  the  plants  of  the  several  electrical  companies, 
and  it  is  proposed  that  there  should  be  an  excursion 
by  steamer  on  the  harbor. 

At  the  last  meeting  of  the  association,  it  was  decided 
to  furnish  reports  of  all  meetings  to  the  Canadian 
Electrical  News  for  publication. 


PERSONAL. 

The  city  council  of  Toronto  liave  decided  to  engag-e  Mr.  James 
.Milne,  E.E.,  to  report  as  to  the  number  of  electric  lights  required 
for  lighting  the  new  municipal  buildings. 

Mr.  George  F.  Macdonald,  of  Ottawa,  Ont.,  was  elected  vice- 
president  of  the  International  .Association  of  Municipal  Engineers 
at  the  recent  convention  of  that  association. 

Mr.  James  O'Rourke,  late  engineer  of  the  Long  Poinie  asylum, 
sailed  from  Montreal  last  month  for  Great  Britain  and  Switzerland, 
for  the  benefit  of  his  health.  Mr.  O'Rourke  will  return  in 
November. 

Mr.  James  Stevenson,  who  for  several  years  has  been  employed 
as  electrician  by  Mr.  L.  H.  Reesor,  of  St.  Marys,  Onl.,  has  ac- 
cepted a  position  with  the  Stratford  Electric  Light  Company. 

Mr.  James  W.  Woodward,  foreman  of  the  wire  department  at 
the  works  of  the  Canadian  General  Electric  Company,  Peterboro', 
has  tendered  his  resignation,  to  accept  a  similar  position  with  the 
Royal  Electric  Company  at  Montreal. 


The  General  Engineering  Co.  of  Ontario  advise  us  that  they 
have  installed  or  are  installing  the  following  :  Six  improved 
Jones  underfeed  stokers  for  the  Laurentide  Pulp  Co.,  Grand 
Mere,  Que.  ;  two  at  the  C.P.R.,  Dalhousie  sq.  station,  Montreal; 
one  for  Rhodes,  Curry  &  Co.,  .A.mherst,  .\'.S. ;  one  for  Truro  Con- 
densed Milk  &  Canning  Co.,  Truro,  N.S.  ;  one  for  Slingsby  Mfg. 
Co.,  Brantford,  Ont.  ;  twelve  for  Toronto  Street  Railw-.y  Co; 
one  for  Windsor  Hotel,  Montreal,  and  twelve  for  the  Maritime 
Sulphite  Fibre  Co.,  of  Chatham,  X.  B.  The  Toronto  Railway 
plant  will  be  one  of  the  most  complete  of  its  kind  in  existence. 
The  coal  will  be  fed  by  gravity  into  the  hoppers,  and  the  firemen 
will  not  handle  same  at  all.  The  blower  plant  will  consist  of  two 
90  inch  steel  plate  fans,  each  capable  of  delivering  22,000  cubic 
feet  of  air  per  minute.  These  fans  are  driven  direct  by  electric 
motors,  and  the  draft  automatically  controlled.  With  the  im- 
proved Jones  stokers  about  150  cubic  feet  of  air  at  about  i  )4  oz. 
pressure  at  the  tuyeres  are  required  per  pound  of  coal  per  minute; 
therefore  it  will  be  seen  that  with  blowers  of  the  above  capacity 
four  tons  of  coal  can  be  burned  per  hour  on  the  twelve  furnaces  ; 
the  average  burning  will  be  .about  2.75  tons.  Owing  to  the  mag- 
nitude of  this  boiler  plant,  viz.,  5,000  h.p.,  a  duplicate  blower 
system  is  being  installed,  it  being  realized  that  electric  motors 
are  not  infallible.  The  air  piping  throughout  will  be  of  sheet 
steel  and  all  joints  rivetled.  The  boilers  are  of  the  Scotch  marine 
type.  The  report  of  a  competitive  test  made  between  the  im- 
proved Jones  and  hand  firing  will  be  sent  by  the  General  En- 
gineering Co.  on  application. 
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THE  NEW  SCHEEFFER  RECORDING 
WATT  METER. 

The  Packard  Klectric  Co. ,  Limited,  of  St.  Catharines, 
Ont.,  has  recently  placed  upon  the  market  the  new 
Scheeffer  watt  meter  tor  alternating  current,  concerning 
which  the  manufacturers  say  :  This  meter  has  been 
devised  to  correct  the  various  faults  which  exist  in  other 
meters  to-day.      It    will    be    seen  by  the  accompanying 


New  Schekffkr  Watt  .Meter— With  Case. 

cuts  that  the  meter  is    round    and    has    a    rubber   hand 

placed  around  the  circumference,  over    which   is  placed 

the  case.      By  the  use  of  this  rubber    band  the  meter  is 

rendered  perfectly  air  tight  and    also  is    made   perfectly 

dust  and  bug    proof.      It    has    been    found   that  meters 

with  cases  of  ordinary  fitting   are    hampered   with  dust 

and  dirt,  and  when  such  cases  are  used  it  is  impossible 

to    keep    meters    correct,  even 

with     frequent      over- hauling 

and     cleaning.       The     binding 

posts    of    the    new    Scheeffer 

meter      are      insulated      in      a 

most    thorough    manner  ;     no 

ordinary  holes  being  depended 

upon.      These  holes  are  closed 

on  end,    making    it   impossible 

that  anything  can  get  through 

the  post  and   also   doing  away 


is  extremely  compact  and  requires  but  a  small  space  (or 
its  placing. 

It  has  been  found  by  experience  that  a  central  electric 
lighting  station  can  supply  30  per  cent,  more  customers 
on  the  "meter"  than  on  the  "flat"  rate.  This  30  per 
cent,  really  represents  wastefulness,  which  is  inherent 
in  the  nature  of  the  average  customer  and  the  "tlat" 
rate.  The  investment  in  meters  and  their  proper  care 
make  the  plant  equivalent  to  30  per  cent,  larger.  .\ 
central  station  which  is  in  the  electric  lighting  business 
for  the  profits  on  its  investment  can  easily  realize  the 
great  advantage  in  the  use  of  meters.  That  m;iny 
small  villages  and  cities  make  but  a  small  profit  or  the 
income  only  sutHcient  to  pay  actual  running  expenses, 
is  not  surprising  in  view  of  the  waste  and  extravagance 
of  the  "fiat"  rate.  These  same  stations  may,  by 
proper  and  economical  use  of  meters,  be  made  profitable. 

It  is  not  necessary  to  point  out  the  evils  of  the  "flat" 
rate  ;  but  it  is  self-evident  that  many  customers  never 
take  the  the  trouble  to  turn  out  all  or  part  of  their 
lamps,  and  in  places  where  the  plant  gives  all  night 
service  the  lamps  are  left  burning  all  night.  .\  fallacy 
in  flat  rates  is  the  basing  of  charges  on  50  watt  lamps. 
.A  50  watt  16  c.p.  lamp  is  somewhat  of  a  rarity  in  the 
market,  60  watt  being  about  an  average,  and  many 
lamps  are  used  taking  more  even,  70  or  80  watts.  In 
most  small  stations  the  voltage  is  kept  above  what  the 
lamps  are  made  for;  even  in  the  case  of  a  50  watt  lamp 
the  consumption  will  be  higher.  We  have  found  that 
most  small  stations  if  they  use  50  volts,  keep  the 
voltage  at  55  or  60.  These  wastes  are  impossible  to 
avoid  in  the  "flat"  rate. 

A  meter  measures  the  actual  consumption  of  current. 


with  the  necessity  of  plugging  Jf^/S^NSFO  RM  ER 
the  holes. 

The  new  Scheeffer  meter  does 
away  with  the  revolving  cylinder,  only  retaining  the  re- 
volving disc  of  aluminum,  thereby  making  the  moving 
parts  extremely  light,  butatthesame  time  not  too  delicate. 
The  iron  circuit  in  the  magnetic  system  is  practically  a 
closed  one,  preventing  stray  lines  offeree  from  acting  on 
other  parts  of  the  meter,  and  is  therefore   unaflfected   by 


METER 

NNECTIONS    OK    TIIK    .\F\V    SCHEEFER    WaTT    MeTER. 


LAMPS 


The  central  station  gets  paid  for  actual  service  given 
the  customer,  and  it  behooves  the  customer  to  use  his 
lights  in  the  best  and  most  economical  way. 


New  Scheeffer  Watt  Meter — VV'ithout  Case, 

outside  influences.  This  closed  circuit  is  said  to  give 
the  maximum  effect  with  the  minimum  energy  possible 
in  construction,  the  shunt  winding  only  taking  from  i 
to  i^  watts  on  15,000  alternations,  and  not  exceeding 
i}4  to  i}{  watts  on  7,200  alternations. 

One  valuable  feature  in  the  new  Scheeffer  watt  meter 
for  central  stations  to  consider  is  its  correctness  on 
inductive  loads,  and  it  can  therefore  be  used  on  fan 
motors  or  induction  motors,  arc  lamps,  etc.      The  meter 


A  LONG  DISTANCE  TRANSMISSION. 

Friday,  the  26th  day  of  .\ugust,  1S9S,  will  be  memor- 
able in  the  annals  of  electricity  in  Canada,  being  the 
day  on  which  the  Cataract  Power  Co.,  of  Hamilton, 
turned  the  first  current  on  to  their  long  distance  trans- 
mission line  between  Decevv  Falls  and  Hamilton.  The 
water  was  let  into  the  fore  bays  and  pipe  line  at  about 
3  p.m.,  and  at  3.30  p.m.  the  hydraulic  plant,  consisting 
of  two  1500  h.p.  water  wheels,  and  the  electrical  plant 
of  two  1000  k.w.  S.K.C.  generators,  were  turned  over, 
the  switch  closed  and  the  power  transmitted  to  Hamil- 
ton, a  distance  of  35  miles,  where  it  was  utilized  for 
lighting  arc  and  incandescent  lamps,  and  also  for  driv- 
ing a  40  h.p.  S.K.C.  induction  motor.  The  incandes- 
cent lamps  in  the  sub-station  in  Hamilton  were  very 
artistically  arranged  in  the  form  of  a  large  star  and 
maple  leaf,  and  were  kept  lighted  until  far  into  the 
night.  It  is  expected  the  works  will  start  permanently 
within  a  few  days. 


The  Canadian  Manufacturers'  Association  have  begun 
the  publication  of  a  Bulletin,  to  be  issued  monthly,  or 
oftener,  as  occasion  may  require,  which  will  contain  the 
latest  and  most  reliable  information  regarding  the  pos- 
sibilities of  the  export  trade  of  Canadian  manufactures. 
This  information  is  obtained  from  the  Dominion  De- 
partment of  Trade  and  Commerce,  and  from  the  publi- 
cations issued  by  the  British  and  United  .States  govern- 
ments, and  other  reliable  sources. 
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SPARKS. 

It  is  the  intention  of  ihe  F'elerboro'  Light  and  I'ower  Co.  to  erecl 
a  new  power  lionse,  al  a  cost  ol'  about  $35,000. 

Tlie  town  of  Pembrolie,  Ont.,  is  securing  information  as  to  llie 
advisability  of  operating  an  electric  ligbi  plant  under  municipal 
control. 

The  citizens  of  Britannia,  a  suburb  of  Ottawa,  .ire  anxious  that 
the  Ottawa  Electric  Railway  Company  should  extend  its  road  to 
that  place. 

The  contract  for  wiring  for  electric  lighting  the  V'.ictoria  Jubilee 
Hospital  at  London  has  been  given  10  the  London  Electric  Com- 
pany, at  the  price  of  $1,300. 

The  Canadian  General  Electric  Company  are  installing  a  plant 
for  Messrs.  A.  B.  Jardine  &  Co.,  of  Hespeler,  Ont.,  who  have 
been  enlarging  their  premises  very  considerably. 

"Through  the  Garden  of  Canada  "  is  the  title  of  a  pamphlet 
issued  by  the  Hamilton,  Grimsby  and  Beamsville  Electric  Railway 
Company,  descriptive  of  the  route  and  scenery  of  that  railway. 

The  Canada  Electric  Company,  Montreal,  have  placed  an  order 
with  the  Canadian  General  Electric  Company  for  one  85  k.w.  M. 
i'.  direct  current  generator,  to  be  used  at  Longue  Pointe  .Asylum. 

The  fine  new  dining  and  sleeping  cars  recently  turned  out  by 
the  Canadian  Pacific  Railway  Company  have  been  equipped  with 
annimciators  manufactured  by  Ness,  McLaren  Hi.  Bate,ot  Montreal. 

It  is  worthy  of  note  that  the  Cork  Electric  Tramways  &  Light- 
ing Company,  Litniled,  is  the  first  company  in  the  British  Isles 
supplying  electricity  for  traction  and  lighting  from  one  central 
station. 

The  Canadian  General  Electric  Company  have  received  an 
order  from  the  Citizens  Telephone  and  Electric  Company,  Rat 
Portage,  Ont.,  for  one  of  their  standard  2000  light  single-phase 
alternators. 

The  ratepayers  of  Perth,  Ont.,  have  again  defeated  the  Lanark 
County  electric  railway  bonus  by-law.  There  is  now  said  to  be  a 
scheme  on  foot  to  connect  Carleton  Place  and  Lanark  by  an  elec- 
tric road. 

The  C.P.R.  have  installed  an  electric  light  plant  in  their  new 
station  at  Mc.Adam  Junction,  N.B.  The  system  includes  both  arc 
and  incandescent  light,  the  company  supplying  lights  for  com- 
mercial purposes. 

The  Ottawa  Car  Company,  al  its  annual  meeting  last  month, 
declared  a  dividend  of  8  per  cent.,  and  decided  to  increase  the 
capital  stock  to  $25,000.  The  demand  for  cars  has  necessitated 
an  extension  of  the  works. 

The  West  Kootenay  Power  &  Light  Company,  Rossland,  B.C., 
are  rapidly  extending  their  business,  and  for  a  recent  extension 
have  ordered  from  the  Canadian  General  Electric  Company  three 
large  feeder  panels  and  two  transformer  panels. 

It  is  contended  that  the  Anglo-American  Telegraph  Company, 
which  practically  holds  a  monopoly  of  the  telegraph  business  in 
Prince  Edward  Island,  is  not  furnishing  a  satisfactory  service,  and 
if  redress  is  not  granted,  competition  will  be  invited  from  other 
companies. 

The  announcement  is  made  that  the  Pacific  Cable  Company  has 
let  a  contract  for  laying  a  cable  from  the  United  Stales  to  the 
Phillipine  Islands,  via  Hawaii  and  Ladrones.  It  is  said  that  the 
contract  will  be  completed  in  six  months,  and  that  the  cost  will  be 
$io,oco,ooo. 

The  Hamilton  Cotton  Co.,  Hamilton,  Out.,  have  decided  to 
light  their  mills  with  electricity,  and  have  placed  an  order  with 
the  Canadian  General  Electric  Company  for  one  of  their  40  k.w. 
direct  connected  generators,  with  marble  panels. 

The  ratepayers  of  Neepawa,  Man.,  have  voted  to  provide 
$12,000  to  install  an  electric  light  system  and  $6,000  for  a  tele- 
phone system.  The  municipal  authorities  want  applications  for 
the  position  of  electrician  to  take  charge  of  these  plants,  duties  to 
commence  immediately. 

A  company  of  Winnipeg  capitalists  purpose  utilizing  a  portion 
of  the  water  power  on  the  Winnipeg  river.  The  scheme  includes 
the  establishment  of  an  electric  railway  from  the  mouth  of  the 
Whitemouth  river  to  points  on  the  Winnipeg  river,  and  the  trans- 
mission ot  electric  power  to  Wiimipeg. 

Mr.  R.  H.  Smith,  of  Tilbury,  Onl.,  whose  plant  was  recently 
destroyed  by  fire,  has  placed  an  order  with  the  Canadian  General 
Electric  Co.  for  an  entirely  new  plant,  consisiing  of  two  15  k.w. 
standard  Edison  D.C.  dynamos  and  one  30-light  arc  machine.  Mr. 
Smith  expects  to  have  his  plant  running  again  in  about  two  weeks. 

Ness,  McLaren  &  Bale,  of  Montreal,  have  recently  added  to 
the  list  of  goods  which  they  manufacture  a  new  line  of  electric 
bells,  and  are  now  manufacturing  iron  box  bells  and  iron  frame 
bells.  These  they  offer  in  competition  with  the  best  on  the 
market,  and  expect  to  be  able  to  lower  the  present  prices  consider- 
ably. 

The  city  council  of  Toronto,  Onl.,  have  accepted  the  tender  of 
the  Sprague  Elevator  Co.,  of  New  York,  for  the  supply  of  three 
electric  elevators,  with  plant  for  five.,  for  the  new  municipal  build- 
ings. The  price  is  $26,475.  The  architect  states  that  the  elec- 
tric plant  will  operate  300  or  400  lights  in  addition  lo  running  the 
elevators. 

Negotiations  have  been  pending  for  some  lime  for  the  purchase 
by  an  American  syndicate  of  the  Niagara  Central  Railwa).  It  is 
said  to  be  the  intention  of  the  syndicate,  which  is  represented  by 
Mr.  Neelon,  of  St.  Catharines,  to  convert  Ihe  road  into  an  electric 
system,  and  to  extend  the  present  line  to  Port  Dalhousie  and 
Beamsville. 

The  Waterous  Engine  Works  Co.,  Limited,  of  Brantford,  Onl., 
are  adding  to  their  shop  capacity,  and  are  installing  a    30  h.p.  in- 


tluction  motor  from  the  Royal  Kleclric  Co.,  which  is  to  be  oper- 
ated fiom  the  alternating  current  lines  of  the  Brantford  Electric  & 
Operaling  Co.  This  makes  over  100  h.p.  in  S.K.C.  motors  now 
operating  in  Br.antford. 

The  Metropolitan  Street  Railway  Company  will  extend  their 
line  as  far  as  Bond's  Head,  and  will  erect  a  new  power  house  al 
Bond's  Lake.  It  is  the  intention  oi  the  company  to  dig  a  I'an.al 
from  the  lake  to  Vonge  street,  and  to  hiive  a  boat  service  be- 
tween the  two  points.  The  extension  of  their  road  to  Schomberg 
and  Newmarket  is  also  under  consideration. 

Mr.  Carman  O'Dell,  who  has  been  operating  the  lighting  ser- 
vice in  Annapolis,  N.S.,  lias  decided  to  increase  his  lighling  plant 
by  the  addition  of  a  50  k.w.  S.K.C.  two-phase  generator.  He  is 
also  adding  considerable  lo  his  distributing  mains,  covering  a 
wider  area — in  fact,  nearly  doubling  the  output  of  ihe  plant.  The 
order  for  the  generator  and  transformers  has  been  placetl  with 
the  Roy.al  Electric  Co. 

.A  novel  and  interesting  use  of  the  Niagara  Falls  power  is  found 
in  a  large  candy  factory  at  Buffalo,  in  which  all  ihe  machinery  is 
operated  by  electric  motors.  The  chocolate  dipping  machines, 
exceedingly  ingenious  devices,  are  operated  by  five  horse  power 
electric  motors.  In  another  department,  a  machine  which  turns 
out  lozenges  is  driven  by  a  thirty  horse  power  motor. 

Mr.  J.  T.  .Ayers,  of  Lachute,  Que.,  has  secured  a  franchise  fi^om 
that  town  for  incandescent  electric  lighting.  For  this  purjiose  he 
has  placed  an  order  with  the  Royal  Electric  Company  for  one  of 
their  100  k.w.  S.K.C.  generators  and  ihe  necessary  transformers 
and  material  (or  the  construclion  of  the  entire  plant.  The  new 
plant  will  be  driven  by  a  water  power  situated  about  two  miles 
from  the  centre  of  the  town. 

Mr.  Herbert  Webster,  formerly  of  the  firm  of  Webster  &  Hicks, 
Norwich  Ont.,  has  secured  a  tranchise  for  furnishing  the  lown 
with  electric  lighting.  The  Canadian  General  Electric  Company 
are  supplying  the  entire  electrical  equipment,  which  consists  of  a 
700-light  single-phase  alternator,  marble  panel  switchboard, 
transformers  and  wiring.  The  corporation  have  contracted  with 
him  for  the  lighting  of  the  streets  by  forty  ;^2  c.p.  incandescent 
lamps,  operated  in  series. 

The  Dundas  Electric  Light  Co.  have  received  a  franchise  from 
the  town  ot  Dundas  to  furnish  incandescent  lights  throughout  the 
town,  and  also  a  contract  for  the  street  lighting.  Both  systems 
must  be  in  operation  by  the  first  of  November,  1898.  The  entire 
electrical  equipment,  consisiing  of  a  50  k.w.  S.K.C.  Iwo-phase 
generator,  with  500  lights  capacity  in  transformers,  and  all  the 
necessary  wire  and  material,  is  to  be  supplied  by  the  Royal 
Electric  Co.^  and  the  plant  is  to  be  installed  at  once^  Mr.  Geo. 
H.  Harper,  of  Dundas,  will  be  manager  of  the  new  company. 

Ness,  McLaren  &  Bate,  of  .Montreal,  have  recently  put  on  the 
market  a  new  system  of  office  telephones,  combining  Ihe  best 
features  of  Ihe  m.'igneto  system  and  warehouse  battery  system, 
and  also  using  an  auloni.atic  return  switch,  dipensing  enlirelv 
with  the  service  of  central  exchange  or  operator.  The  Montreal 
Witness  building,  in  Montreal,  has  been  equipped  with  a  complete 
s\'stem  of  these  private  interior  telephones.  The  manufaclurers 
claim  that  the  advantages  of  combining  the  two  systems  are 
apparent  to  all  users  of  telephone  instruments. 

Some  years  ago  the  Montreal,  Park  &  Island  Railway  entered 
into  a  contract  with  the  lown  ot  Si.  Louis  du  Mile  End,  by  which 
they  were  to  supply  the  town  with  a  first-class  electric  car  service 
on  the  leading  streets.  The  company  failed  lo  carry  out  its  con- 
tract, and  the  corporation  look  action  against  them.  The  case 
came  up  (or  hearing  before  Judge  Charland,  who  granted  the 
company  a  delay  of  two  months  in  which  to  carry  out  its  contract. 
This  did  not  meet  with  the  approval  of  the  Park  and  Island  Com- 
pany, and  the  case  was  taken  to  the  Court  of  Appeal,  where  ihe 
first  judgment  was  confirmed.  Then  the  company  endeavoied  to 
lake  the  case  to  the  Privy  Council,  but  their  application  for  appeal 
was  thrown  out. 

The  second  general  meeting  of  the  British  Columbia  Electric 
Railways  Company,  which  is  composed  of  British  shareholders, 
was  held  in  London,  England,  recently.  The  president  staled 
that  it  was  again  impossible  to  recommend  a  dividend  on  shares, 
as  a  large  sum  of  money  had  been  expended  in  improvements.  It 
was  also  necessary  to  ask  for  a  further  sum  of  £.100,000,  which  it 
was  intended  to  devote  towards  putting  Vancouver  in  a  satisfac- 
tory position  with  regard  to  electric  power.  Besides  the  construc- 
tion of  the  X'ancouver  power  house,  the  improvements  of  the  year 
included  the  construction  of  an  entirely  new  metallic  circuit  for 
power  business  and  two  small  additions  to  the  railway.  Mr.  R. 
M.  Horne-Payne  and  Mr.  F.  S.  Barnard  were  re-elected  directors. 

Mr.  Nelson  Moore,  of  Guelph,  Ont.,  has  lately  completed  a 
model  of  an  overhead  electric  railway.  The  hardwood  posts  from 
which  ihe  cars  are  suspended,  as  well  as  the  base  and  the  arms, 
are  encased  in  steel  and  rivetled  to  prevent  vibration.  Two  iron 
sockets  are  suspended  from  the  arms  of  the  post,  and  into  these 
steel  rails  are  laid.  The  wheels  of  the  car  are  built  after  the 
manner  of  bicycle  wheels,  with  steel  spokes  and  ball  bearings, 
which  give  strength,  lightness  and  ease  of  motion.  The  frame- 
work of  the  car  will  be  of  strong  iron  or  steel,  and  the  car  is  sus- 
pended from  the  wheels  lo  a  distance  of  three  feet  from  the 
ground.  The  interior  is  fitted  with  back-lo-back  seals,  which  run 
the  entire  length  through  the  middle  and  are  suspended  from  the 
top.  The  inventor  claims  many  advantages  for  his  overhead 
road.  No  grading  or  ground  work  has  to  be  done  in  constructing 
the  road  ;  no  bridges  are  required  to  span  streams  or  cross 
ditches  and  ravines.  Mr.  Moore  claims  that  less  power  would  be 
required  to  operate  the  cars  in  comp.arison  with  the  present 
systems,  and  that  greater  speed  would  be  obtained  and  more 
effective  locomotion  secured. 
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SPARKS. 

The  Bell  Telephone  Company  have  placed  a  new  switchboard  in 
their  exchange  at  Toronto  Junction. 

The  Nova  Scotia  Telephone  Company  last  month  declared  the 
usual  half-yearly  dividend  of  3  per  cent. 

The  town  of  Cobourg.  Ont  ,  invites  tendeis  up  to  October  31st  for 
lighting  the  streets  of  the  town      I).  H.  Minaker  is  town  clerk. 

Mr.  D.  A.  Childs  has  been  appointed  traffic  manager  of  the 
British  Columbia  Electric  Railway,  to  succeed  Mr  C.  Aird,  who  re- 
signed recently. 

The  New  Glasgow,  N.S  ,  Electric  Company,  Limited,  are  said  to 
have  deeded  their  propeity  to  secure  an  issue  of  debentures  amount- 
ing to  $30,000. 

On  .Vugust  30th  a  tire  broke  out  in  the  power  house  of  the  Lon- 
don Electric  Company,  at  London.  Ont.,  damaging  the  plant  to  the 
extent  of  812,000. 

Mr.  L.  E  Whitehead  has  resigned  as  superintendent  of  the  Sher- 
brooke  Street  Railway,  and  will  be  succeeded  by  Mr.  K.  R.  Smith 
of  Worcester,  Mass. 

Messrs.  \Vm.  Kenned)  &  Sons,  of  Owen  Sound,  Ont  ,  have  just 
installeii  a  40-inch  Leffel  water  wheel  for  the  Water,  Light  &  Power 
Company  of  Burks  Falls,  Ont. 

The  Bell  Telephone  Company  has  notified  the  Quebec  city 
authorities  of  its  iniention  to  place  its  cables  and  wires  underground 
in  the  central  part  of  thecily. 

The  Metropolitan  Street  Ftailway  Company  are  anxious  to  engage 
in  eUctric  lighting,  and  are  seeking  franchises  from  the  municipali- 
ties along  the  route  of  the  railway. 

The  Fire,  Water  and  Light  Committee  of  the  Winnipeg  City 
Council  has  recommended  that  an  electric  wire  inspector  be 
appointed,  at  a  salary  of  SCo  per  month. 

It  is  rumored  that  the  management  of  the  Chateau  Frontenac 
Hotel  in  yuel>ec  contemplates  running  electric  mo'or  carriages  to 
and  from  the  railway  stations  next  spring. 

As  the  result  of  a  disagreement  between  the  Council  of  the  village 
of  Weston  and  the  Toronto  Suburban  Kailway  Company,  the  car 
service  to  that  village  was  recently  discontinued  by  the  company. 

A  new  telephone  company  has  been  established  at  St.  Valier, 
Que  .  by  which  communication  is  afforded  between  that  place  and 
St.  Ftathael,  St.  Cajetan,  dWrmagh,  and  St.  Phileon  de  Bellechasse. 

At  the  works  of  the  Royal  Electric  Company.  Montreal,  there  is  a 
cable  under  construction  for  the  purpose  of  lighting  two  cotton  fac- 
tories by  electricity.  This  cable  will  require  32.000  lbs  of  copper 
wire,  and  will  cost  over  $8,000. 

The  Canadian  Pacific  Railway  Co.  is  building,  at  its  Montreal 
shops,  ten  handsome  sleeping  cars,  which  will  be  lighted  by  elec- 
tricity, the  current  being  generated  by  a  dynamo  operated  by  con- 
nection with  the  axle,  in  accordance  with  the  system  of  the  American 
Electric  Lighting  Company,  New  York. 

The  City  Council  of  Nelson.  B.  C,  has  raised  the  sum  of  840,000 
by  debentures  for  the  purpose  of  purchasing  the  plant  and  franchise 
of  the  Nelson  Electric  Company.  The  city  now  owns  both  the 
water  and  electric  light  systems.  Messrs.  J.  P.  Bliss  and  James 
Spwat  have  been  appointed  city  electricians. 

Messrs.  Carroll  and  Smith,  representing  the  Paris  Electric  and 
Power  Company,  have  requested  permission  from  the  Brantford 
township  council  to  erect  poles  and  wires  along  the  Paris  road  for 
the  purpose  of  supplying  the  city  of  Brantford  with  electric  power. 
It  is  the  purpose  of  the  company  to  utilize  the  water  power  of  the 
Grand  River. 

The  scheme  of  developing  the  water  power  of  the  Jacques  Cartier 
river  at  Ste.  Catharine,  near  the  city  of  Quebec,  promises  to  be 
carried  into  execution  at  an  early  date.  .\  company  has  been 
organized,  with  a  capital  stock  of  $500,000,  and  Mr.  Emerson  Mc- 
Millin  as  president  and  Mr.  E.  W.  Cooke,  of  New  York,  as  manager 
and  vice-president 

The  annual  meeting  of  the  shareholders  of  the  Parry  Sound 
Electric  Light  Company,  Limited,  was  held  in  that  town  on  Tues- 
day, August  30th.  The  following  directors  were  elected  :  W.  H. 
Pratt,  president  ;  Thomas  S.  Walton,  vice  president ;  VV.  B.  W. 
Armstrong,  secretary-treasurer;  J.  F.  Mosley,  E.  J  Vincent,  Rev. 
W.  Evans,  and  J    R.  Stone,  M.D. 

A  by-law  to  exempt  the  West  Koolenay  Power  &  Light  Company 
from  taxation  for  ten  >ears  was  defeated  by  the  ratepayers  of  Iloss- 
land.  B.C.  The  company  offered  in  return  to  supply  the  city  with 
four  arc  lights.  There  is  a  movement  on  foot  in  l^ossland  in  favor 
of  municipal  control  of  the  electric  light  and  waterworks  systems. 
The  Rossland  Light  &  Power  Company  asks  $85,000  for  its  assets, 
which  is  regarded  by  some  as  excessive. 

The  city  of  Victoria,  B.  C,  received  tenders  as  follows  for  arc 
lamps:  Canadian  General  Electric  Co.,  $31  25  each;  R.  B.  Mc- 
Micking,  $22.50  each  for  second  hand  and  83225  for  new  ones  ; 
Geo  C.  Hinton  &  Co  ,  8319  for  twelve  lamps  For  wire  the  tender- 
ers were:  Geo.  C.  Hinton  &  Co.,  $374.95  for  3)^  miles  ;  Nicholles  & 
Renouf,  8340 ;  R  B.  McMicking.  $392  75  ;  Canadian  General 
Electric  Co..  8327  75  The  tenders  have  been  referred  to  the  electric 
light  committee  for  a  report. 

It  is  understood  that  a  company  is  being  formed  to  develop,  for 
electrical  purposes,  the  water  power  of  Chaudiere  Falls,  near  the 
city  of  Quebec.  It  is  proposed  to  light  the  town  of  Levis,  to  pump 
water  for  the  town  from  the  St.  Lawrence,  and  to  supply  electric 
light  for  the  cars  of  the  Intercolonial  and  other  railways  at  Levis 
It  is  estimated  that  the  falls  will  give  5.000  horse  power.  A  number 
of  well-known  capitalists,  including  ex-Mayor  William  Smith,  of 
Montreal,  and  Mr.  Henry  Menier,  of  Anticosti  fame,  are  interested. 


1  lie  electric  U^hl  plant  at  P.iris,  Ont.,  w.is  nctiuly  d-tma^id 
by  llghlninf;. 

The  Cataract  Power  Co.,  of  Hamilton,  has  placed  an  order 
with  the  Koy.il  Electric  Co.  for  two  250  k.w.  and  one  180  k.w. 
"  S. K.C"  generators. 

The  town  council  of  Gait,  Ont.,  has  passed  a  resolution  that  an 
electrical  engineer  be  ciigaffcd  10  report  as  to  the  cost  of  a  muni- 
cipal electric  light  plant. 

It  is  probable  that  the  Oshawa  electric  railway  will  shortly  be 
extended  to  Cedardale,  where  J.ime.'»  Robson  &  Sons  have  es- 
l.'iblislied  a  large  tannery. 

The  town  of  Beelon,  Ont.,  has  taken  lenders  for  supplying  an 
incandescent  electric  light  plant.  .Mr.  John  C,.ilt,  C.E.,  of 
Toronto,  is  consulting  engineer. 

Arrangements  are  said  to  have  been  made  lor  the  building  of  a 
smelter  and  refinery  at  Cranbrook,  Onl.,  and  for  the  in>tallation 
of  a  plant  for  generating  electricity. 

The  statement  is  made  that  Mr.  James  Ross  has  succeeded  in 
his  Birmingham  Street  Railway  deal,  and  that  the  road  will  he 
converted  to  an  electric  system  ininiedialely. 

The  Berlin  &  Waterloo  Street  Railway  Company  have  placed 
an  order  with  the  Canadian  General  Electric  Company  for  two 
G.  E.  1,000  railway  motors,  with  controllers. 

It  is  expected  that  a  telephone  company  will  be  foi  ined  at  Gore 
Bay,  Out.,  to  provide  communication  between  that  point  and 
Meldruin  Bay,  Silver  Water  and  Evansville.  The  distance  is  58 
miles. 

The  Bell  Telephone  Company  arc  building  a  line  belwi'cn  Car- 
berry  and  .\cepawa,  Man.  The  company  have  also  in  contem- 
pladon  the  constn  ction  of  a  loop  line  between  Winnipeg  and 
Brandon. 

William  \\"ilds,  electrician  of  the  Toronto  Suburban  Street 
Railway  Company,  was  standing  on  a  ladder  superintending  some 
repairs  to  the  m.*»in  wire,  when  the  guy'  wire  broke  and  he  was 
precipitated  to  the  ground.      His  leg  was  broken  at  the  ankle. 

The  tender  of  the  Canadian  General  Electric  Company  has 
been  accepted  for  the  supply  of  electric  generators  for  the  new 
X'icloria  Hospital  at  London,  now  in  course  of  construction. 
The    London    Electric  Company  will  supply    the  switchboard,  at 

S420. 

Messrs.  Cnlverwell  and  George  While  Eraser,  promoters  of  the 
Fenelon  Falls  power  transmission  scheme,  have  notified  the  town 
council  of  Lindsay  that  they  are  now  prepared  to  proceed  with 
the  work,  the  necessary  capital  having  been  subscribed  and  the 
bonds  negotiated. 

J.  Murphy,  engineer  for  the  Cornwall  Electric  Street  Railway, 
has  accepted  a  position  in  Montreal.  L'pon  severing  his  connec- 
tion with  the  company,  he  was  presented  by  the  employees  with 
•a  beautiful  smoking  set  as  a  token  of  esteem.  The  presentation 
was  inade  by  Mr.  Taylor,  superintendent  of  the  railway. 

Mr.  J.  A.  Powers  has  been  given,  by  the  Ontario  government, 
a  lease  of  a  falls  on  the  Mississaga  river,  in  order  to  develop  a 
copper  mine  in  the  township  of  Gould.  It  is  said  tli.'it  the  falls  are 
capable  of  developing  over  1,000  horse  power.  Other  .-ipplic.'i- 
tions  have  been  received  by  the  government  for  water  powers  on 
the  Severn,  Wabagoon  and  Seine  rivers. 

By  the  courtesy  of  the  Eugene  F.  Phillips  Electrical  Works, 
Montreal,  the  Electrilal  News  has  again  been  honored  by  an 
invitation  to  attend  the  20th  annual  Rhode  Island  Clam  Dinner 
tendered  10  the  electrical  fraternity  by  Mr.  Eugene  F.  Phillips, 
general  manager  of  the  American  Electrical  Works,  of  Providence, 
R.I.     The  event  takes  place  on  Saturday,  Seplember  loth. 

On  -August  15th  the  ratepayers  of  Barrie,  Ont.,  by  a  majority 
of  170,  voted  in  favor  of  a  bv-law  to  raise  $35,000  for  the 
installation  of  a  municipal  electric  light  plant.  Tenders  for  a 
municipal  plant  were  taken  a  short  time  ago,  but  contracts  have 
not  as  yet  been  awarded.  The  Barrie  Electric  Light  Company 
claims  that  the  adoption  of  the  by-law  means  the  confiscation  of 
its  property,  which  has  cost  $So,ooo. 

The  Shawinigan  Waaler  &  Power  Company,  which  purposes  to 
develop  Shawinigan  Falls,  on  the  St.  Maurice  river,  seventeen 
miles  from  Three  Rivers,  Que.,  is  said  to  have  decided  to  install  a 
plant  capable  of  developing  100,000  horse  power.  Messrs.  T. 
Pringle  &  Son,  of  Montreal,  and  W.  C.  Johnson,  of  Niagara 
Falls,  N.Y.,  are  consulting  engineers  for  the  company,  which  is 
composed  of  Messrs.  .A.  F.  Gault,  Thomas  McDougall,  Hon.  L.  F. 
Forget,  of  Montreal,  and  others. 


ERRATA. 

In  Mr.  Wm.  Thompson's  article  on  Corrosive  and  Scale  Form- 
ing ."Vgents  in  Boiler  Feed  Waters,  printed  in  our  August  number, 
the  position  of  illustrations  marked  i  and  2  was  inadvertently 
transposed. 
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.Applications  for  the  position  of  Electrician  and  Engineer,  to  take  charge  of  Electric 
Light  and  Telephone  Plant  in  town  of  Neepawa,  M.",,,.  State  salary  expected,  when 
ser\'ices  are  available,  and  furnish  references  to  J.  A.  ROBARTS,  Secretary- 
Treasurer,  Neepawa,  .Man. 
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ELECTRIC  LIGHTING  OF  RAILWAY  CARS. 

In  Kuropeaii  countries  the  electric  system  of  car 
lii^hlinjj  has  been  adopted  very  largely.  Almost  all  the 
private  railroads  of  Sweden  and  Norway  have  electric 
light,  also  many  German  and  Austrian  private  railroads, 
as,  for  instance,  the  Dortmund 
Gronau-Enscheder,  the  provincial 
railroad  of  Westphalia,  the  Altdamm- 
Colberg,  the  Marienburg-Mlawka, 
the  Prigiiitzthal,  the  Mecklenburg 
Frederic-William,  the  Wittenberg- 
Perleberg,  the  Arad-Czanad,  etc. 
Many  of  these  have  adopted  this 
method  of  lighting  within  the  past 
three  years.  In  the  United  States 
we  also  find  the  system  in  use  to 
some  extent. 

Not  to  be  outdone  by  other  rail- 
roads, the  directors  of  the  Canadian 
Pacific  Railway  have  for  some  time 
been  investigating  the  various  meth- 
ods of  lighting,  as  a  result  of  which 
they  are  now  equippmg  ten  sleeping 
cars  with  the  American  Railway 
Electric  Light  Company's  system,  of 
which  illustrations  are  given  here- 
with. 

This  system  of  car  lighting  con- 
sists of  a  dynamo  mounted  upon 
the  truck  o(  the  car,  one  end  of 
which  is  supported  by  a  stirrup  from 
the  truck,  and  the  other  by  the  axle, 
by  a  direct  gear,  which  revolves  two 
times  to  every  revolution  of  the  car 
part  resting  on  the  axle  rests  on  a  split  sleeve.  This 
split  sleeve  finds  its  bearings  by  means  of  adjustable 
jaws,   so    arranged    as    to    take  up    any  irregularity    of 


the  train  may  reach  great  extremes  of  variations,  and 
the  dynamo,  being  directly  geared,  would  normally 
reach  great  extremes  of  current,  the  current  generated 
by  the  dynamo  is  kept  substantially  uniform  during  all 
the  variations  of  speed  between   twenty   miles   per  hour 


System  of  Electric  Lighting  for  Railway  Cars. 


It  is  driven 
and  one-half 
wheel.       The 


N9 1-A. 


System  of  Electric  Lighting  for  Railway  Cars, 

the  axle,  and  they  engage  close  to  the  wheels,  leav- 
ing the  central  part  ot  the  axle  free  to  spring  in 
rounding  curves  and  going  over  irregularities  in  the 
road,  and  concentrating  the  weight  where  it  is  least  felt. 
A  peculiar  feature  of  this  system  is  the  regulating 
device.     This  is  so  arranged  that  although  the  speed  of 


and  the  maximum  ability  of  the  locomotive.  In  other 
words,  although  the  dynamo  at  a  speed  of  sixty  miles 
per  hour  is  revolving  three  times  as  fast  as  it  is  at  a 
speed  of  twenty  miles  per  hour,  the  amount  of  current 
generated  is  the  same. 

In  connection  with  this  there  is  an  automatic  cut-out, 
so  adjusted  as  to  throw  the  dynamo 
into  circuit  with  the  lamps  upon  its 
reaching  a  potential  equal  to  that  of  a 
small  storage  battery  supply,  and 
throwing  it  out  of  circuit  upon  its 
dropping  below.  The  effect  of  this  is 
that  when  the  lamps  are  burning,  and 
the  train  running  at  twenty  miles  per 
hour,  the  lamps  are  fed  directly  from 
the  dynamo,  and  the  small  surplus  of 
current  goes  through  the  batteries. 
When  the  speed  falls  below  twenty 
miles  per  hour  the  cut-out  works  auto- 
matically, and  as  long  as  it  continues 
at  its  low  rate  of  speed  the  lights  are 
drawn  direct  from  the  storage  batteries, 
which  are  capable  of  supplying  the 
lights  independent  of  the  dynamo  for 
from  six  to  twelve  hours. 

The  porter   is  given    no    instructions 

beyond  being  told  to  turn  the  lights  on 

when   he    wants    them,   and   turn  them 

off  when    they  are   no  longer  required. 

The  system  is  being  installed  on  the  C.  P.  R.  cars  by  the 

American  Railway  Electric  Light  Co.,  of  New  York. 

Another  feature  of  this  system  is,  that  in  running 
during  the  daytime,  when  the  batteries  are  full,  the  very 
act  of  turning  oflf  the  lights  cuts  down  the  efficiency  of 
the   dynamo    to    a    point    where    it  generates  only  the 


CAf^ADlAN      EbECTRlCAU     NEWS 


i'>i'lo!>i*r,  iSi)S 


normal  current   necess.iry  to  pass  throiif;h  the  batteries 
in  order  to  keep  them  in  the  best  of  condition. 

Should  it  be  desirable,  as  it  very  frequently  is,  to  in- 
troduce electric  fans  into  the  sleeper  durinjj  the  heated 
months,  the  current  generated  by  the  dynamo  would  be 


View  ok  Axle  Device — System  of  Electric  Lightim;  i  ok  Railway 

amply  sufficient  to  keep  a  large  number  of  them,  if  re- 
quired, in  operation,  while  yet  serving  the  batteries  with 
all  that  they  required. 


An  evidence  of  the  improvement  in  business  condi- 
tions attending  the  manufacturing  and  other  interests 
throughout  Canada  is  markedly 
indicated  by  the  large  number  of 
isolated  electric  lighting  plants 
being  installed  this  season,  and 
the  many  increases  in  the  gen- 
erating capacity  for  both  lighting 
and  power  work  which  are 
being  made  in  central  station 
plants. 

Mr.  D.  A.  Gordon,  of  Wallace- 
burg,  Ont.,  who  has  secured  a 
franchise  for  the  installation  of 
an  incandescent  electric  lighting 
plant  in  the  town  of  Tweed,  has 
recently  given  an  order  to  the 
Canadian  General  Electric  Com- 
pany for  one  of  their  500 
light  single  phase  alternators. 
The  order  also  includes  the 
necessary  material  for  the  erec- 
tion of  a  complete  lighting 
plant. 

Mr.  T.  Ahearn,  president,  and 
Mr.  J.  D.  Fraser,  secretary- 
treasurer  of  the  Ottawa  Street 
Railway  Company,  were  in  at- 
tendance at  the  annual  conven- 
tion of  the  .'\merican  Street  Rail- 
way Association  held  in  Boston 
last  month.  As  a  result  of  their 
observation,  the  company  will 
adopt  a  system  of  book-keeping 
recommended  by  a  special  com- 
mittee of  the  association.  This 
system   will,  it   is  claimed,  secure 

uniformity  in  the  accounts  of  all  the  street  railways 
throughout  Canada  and  the  United  States,  and  en- 
able comparisons  to  be  made  of  expenses  in  all  de- 
partments. 


AN  ELECTRIC  DELIVERY  WAGON. 
The  first  electric  motor  wagon    to  be  used  in  Canada 
solely  for  a  commercial   purpose  was    recently  added  to 
the  delivery  equipnu-nt  of  the  Robert  Simpson  Company, 
Limited,  of   Toronto,  and    has    been    in  service    for  the 
past  six  weeks.      The  vehicle,  of  which 
a  view  is  shown  on  opposite  page,  was 
manufactured  by  the  Kischer  lujuipment 
Company,  of  Chicago,   and    is    known 
as  their   No.  2  coach    delivery  wagon, 
the  equipment  consisting   of  forty    120 
ampere    hour  cells  of  batteries,   which 
operate    two    2^^    h.  p.    motors.      The 
motors  as  applied    to  the   propulsion  of 
Ift^^jl^^  this    vehicle    are    iiulepcndent   in    their 

l>^W      ,  action  one  from  the  other,  inasmuch  as 

''^il'»T4  one  motor  is  attached  independently  to 

either  rear  wheel  of  the  vehicle.  These 
motors  are  four  pole  machines,  with 
series  wound  fields  and  also  series 
wound  armatures,  on  which  but  two 
brushes,  ninety  degrees  apart,  are  used. 
The  windings  of  the  armature  itself  are 
what  is  known  as  coil  wound,  that 
is,  coils  are  wound  up  on  formers  and 
■-ubsequently  placed  in  slots  in  the 
armature,  the  construction  of  the  latter 
being  what  is  known  as  the  iron  wound 
form,  with  but  one-sixteenth  inch  clear- 
ance between  the  armature  core  and 
the  field  magnet,  the  object  being  to 
give  the  greatest  torque  with  the  small- 
est amount  possible  of  field  energy. 
In  other  words,  the  air  gap  being  re- 
duced to  the  smallest  possible  space, 
and  thp  magnetic  circuit  consisting  of 
cast  steel  in  the  pole  pieces  and  sheet  steel  laminated 
discs  in  the  armature,  reduce  the  amount  of  field  wind- 
ing to  a  minimum,  and  hence  its  resistance  is  very  low. 
The  commutators  are  made  very  large,  and  current  is 
delivered  to  them  through  carbon  brushes,  which  have 
an  area  of  contact  with  under    under  one    hundred  per 


Cars. 


Regulating  Device — Sysiem  oi-   Eliaikh.    l,ii.HiiM.  i>ik  KAini.i.   i.->.»,,. 

cent,  over  load  equal  to  40  amperes  per  square  inch  ot 
contact  surface.  The  speed  of  the  motor  is  1,000  revo- 
lutions at  2}^  h-p-,  and  is  directly  geared  with  a  2^" 
pinion  to  a  26"  driving  wheel  fastenea  to    the  wheel  of 
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the  wagon,  which  wheel  is  46  inches  in  diameter,  and  at 
a  thousand  revolutions  of  the  motor  gives  a  speed  to  the 
veliicle  of  a  trifle  over  fourteen  miles  per  hour. 

The  batteries  of  the  vehicles  are  arranged  in  four 
trays,  and  the  control  of  the  various  speeds  of  the  wagon 
are  divided  into  three  ;  one  in  which 
the  four  trays  are  in  parallel  to  the 
motors,  giving  twenty  volts  ;  one  in 
which  two  each  of  the  four  trays  are  in 
series  and  the  two  series  in  parallel, 
giving  forty  volts  ;  and  one,  the  maxi- 
mum speed,  in  which  all  four  of  the 
traj's  are  in  series,  giving  eighty  volts. 
The  output  of  the  batteries  at  the  three 
hour  discharge  is  27^4  amperes  for 
three  consecutive  hours,  and  the  am- 
perage required  of  the  two  motors  to 
operate  the  vehicles  at  fourteen  miles 
per  hour  on  a  hard  level  road  is  26, 
that  is,  thirteen  amperes  per  motor, 
which  gives  a  three-hour  continuous 
run  on  a  level  roadway  at  fourteen 
miles  per  hour — an  actual  mileage  ca- 
pacity of  forty-two  miles  on  one  charge 
of  the  batteries.  The  wagon  is  only 
rated,  however,  at  twenty-five  miles  on 
one  charge  of  the  batteries,  as  high 
winds,  muddy  roads,  grades,  etc., 
create  an  extra  demand  for  power 
which  }nust  be  provided  for  ;  also,  the 
fact  must  be  considered  that  oftentimes 
batteries  will  not  be  fully  charged. 

One  of  the  strongest  features  of  the 
construction  of  the  wagon  is  claimed  to  be  the  brake 
application,  the  controller  handle  and  the  brake 
handle  being  identical  and  arranged  in  such  a  way  that 
the  brake  cannot  be  applied  without  first  cutting  off  the 
current  from    the    motors,    and    the    current    cannot  be 


running  gear  of  the  wagon  is  such  that  no  matter  how 
uneven  the  road  is,  no  strain  is  brought  to  bear  upon  the 
gears  as  between  the  motor  and  driving  wheels,  as  the 
front  axle  is  independent  in  its  adjustment  to  unevenness 
of    the    road.       The    accompanying    illustrations    were 


Electric  Delivery  Wagon  of  the  Robert  Simpson  Company,  Toronto. 

kindly  loaned  by  the  owners  of  the  carriage,  the  Robert 
Simpson  Company. 


Storage  Batteries  Used  ix  Electric  Delivery  Wagon 


turned  on  to    the    motors    without    first    liberating    the 
brake.      This  makes  it   impossible  for   an  inexperienced 
man  to  make  an}'  mistakes  in  handling  the  wagon.      The 
batteries  are  arranged  in  trays,    as  before  said,  so  that 
they    can    be    divided    for    control   at    different 
speeds,  also  so  that  they  may  be  removed  from 
the  vehicle  for  the   insertion   of  duplicate   sets, 
but  means  are  also  provided    whereby   the  bat- 
teries can  be  charged  in  the  vehicle,   and  this  is 
the    common    way    of    operating,    the    current 
first  being  cut    off   from    the    motors,    which  is 
made  absolute  by   the   removal   of  the  key  after 
the  switch  is  set  in   position,   and  the  controller 
being  set  upon  third    speed,    which  connects  all 
the  batteries  in  series.      In    this    way    they   are 
charged  direct!}^  for  110  volt  circuit.      The  time 
required  for  charging    under    these   conditions, 
when  the  batteries  are  fully  discharged,  is  about 
three  hours. 

From  the  foregoing    it    will    be  seen  that  by 
charging  the  batteries  at  noon,    it  is  possible  to 
operate  the  vehicle  sixty  or  seventy  miles  per  day, 
motors  are  mounted  on    ball    bearings 


Mr.  Jay  P.  Graves,  manager  of  the  Big  Three  Gold 
Mining  Company,  at  Rossland,  B.  C,  has  just  placed 
an  order  with  the  Canadian  General  Electric 
Company  for  a  75  kilowatt  synchronous  motor. 
This  motor  is  to  be  used  in  the  development 
of  their  mine  at  Rossland,  and  the  current  for 
its  operation  will  be  derived  from  the  power 
circuits  of  the  West  Kootenay  Power  and  Light 
Company. 

The  town  of  Renfrew,  Ont.,  is  now  receiving 
cheap  light  as  the  result  of  competition.    Early 
in  the  eighties,  Mr.  A.  A.  Wright  installed  an 
arc    plant,    and    later    put    in    an 
incandescent  system,  operated  by 
steam.      Shortly  after   he  had  put 
in  the  latter  plant,  Messrs.  Mackey 
&  Guest,  who  owned  and  operated 
a  grist   mill    on    the    Bonnechere 
river,  were  prevailed   upon   to  es- 
tablish an  incandescent  plant,  and  operated 
it  in  connection  with  their  grist  mill,  using 
water  power.      As  a  consequence  the  price 
dropped    from     one    cent    per    lamp    per 


Reversible  Switch  Used  in  Electric  Delivery  Wagon. 


The 
as  are  also  the 
wheels  of  the  vehicle,  and  unless  specially  ordered,  the 
wheels  are  of  regular  carriage  type  set  in  hard  rubber 
tires.       The     motor    suspension    and    arrangement     of 


hour  to  three-fifths  of  a  cent,  at  which  it  still  remains 
Some  time  ago  an  attempt  was  made  by  the  companies 
to  amalgamate,  but  the  negotiations  fell  through. 

A  new  electric  light  plant  will  be   added  to  the  Fron- 
tenac  Hotel,  Round  Island  Park,  near  Kingston. 


'94 


CfiNflDlAN      EUECTfOCAb     NEWS 


Oitobor,  1898 


FIRST  CONVENTION  OF  THE  MARITIME 
ELECTRICAL  ASSOCIATION. 

The  first  reffular  convention  of  the    Maritime   Klec 
trical  A>sociation  was  held  in  the  assembly  room  of  the 
Church  of  linufland  Institute,  Halilax,  X.S.,  on  Tuesday, 
Sept.  27th,  189S,  at  10:30  a.m.      The  following  persons 
were  present  : 

E.  L.  Nash,  Lunenburg;  J.  Daley,  Digby  ;  Fred.  A. 
Bowman,  J.  H.  Winfield,  New  Glasgow  ;  J.  A.  Ander- 
son, J.  Graham,  W.  Pickles,  F.  A.  Hamilton,  F.  R. 
Colpitt,  E.  T.  Freeman,  C.  E.  Harris,  I.  H.  Smith,  J. 
C.  Siehert,  J.  Christie,  Halifax  ;  S.  G.  Chambers,  J.  L. 
McDonald,  Truro  ;  J.  A.  \'oung,  Sydney  ;  W.  A.  Win- 
field,  Windsor;  L.  C.  Gilling,  Biidgewater  ;  J.  B. 
Mortimer,  Toronto. 

The  President,  Mr.  F.  A.  Bowman,  of  New  Cilasgow, 
occupied  the  chair.  The  minutes  of  the  organization 
meeting  held  last  April  were  read  and  approved,  after 
which  the  president  made  a  few  opening  remarks,  stating 
that  it  had  been  thought  advisable  to  make  the  first 
convention  largely  of  a  social  nature,  as  that  was  the 
first  step  towards  harmony  and  strength.  The  com- 
mittee of  the  Halifax  members,  he  stated,  had  gone  to 
a  great  deal  of  trouble  in  order  to  provide  for  the  enter- 
tainment of  the  association,  but  unfortunately  the 
weather  had  marred  the  arrangements.  It  had  been 
arranged  to  have  an  excursion  by  steamer  on  the  har- 
bour, with  lunch  at  Bedford,  but  this  would  have  to  be 
abandoned  owing  to  the  rain. 

The  secretary-treasurer  then  read  his  report,  as  fol- 
lows : 

.•\t  our  first  meeting  held  on  April  12th,  1S98,  fifty-six  gentlemen 
fianded  in  their  names  either  personally  or  by  proxy,  signifying 
their  intention  of  becoming  members  of  the  asst>fialion.  Since 
then  there  have  been  three  members  elected,  making  ;i  tot;il  of 
fifty-nine.  The  receipts  have  been  :  45  membership  fees,  $90.00, 
and  the  expenditure,  for  various  items,  S57.55,  leaving  a  cash 
balance  of  $32.45.  There  are  fourteen  fees  still  unpaid.  I  .nay 
be  permitted  to  call  attention  to  the  fact  that  the  membership  fees 
already  paid  in  are  intended  to  cover  the  present  association  year, 
which  ends  31st  March,  1899.  W'e  must  therefore  depend,  foi  the 
financial  requirements  of  the  present  year,  solely  uiHin  the  balance 
in  hand,  the  unpaid  fees  and  the  fees  of  new  members  who  may 
come  in  during  the  vear.  Thus  \'ou  will  see  that  there  is  need 
for  personal  effort  to  extend  the  membership,  and  lor  careful  hus- 
banding of  resources,  in  order  to  finish  the  year  with  a  balance 
on  the  right  side.  J.  H.  Winfield,  Secretary. 

The  president  then  called  the  attention  of  the  mem- 
bers to  the  necessity  for  an  increase  in  membership, 
and  requested  them  to  use  their  best  endeavors  to  get 
others  in  their  respective  districts  to  become  members 
of  the  association.  The  majority  of  the  managers  of 
the  different  companies  had  already  joined,  and  if  they 
would  induce  their  directors  and  larger  shareholders  to 
take  an  interest  in  the  work  he  thought  much  good 
might  be  accomplished. 

The  president  then  read  his  address,  as  follows  : 

FRESIDENT'S  ADDRESS. 

In  greeting  you  at  this  the  first  regular  convention  of  the  Mari- 
time Electrical  Association,  it  gives  me  great  pleasure  to  feel  that, 
in  meeting  here  to-day,  we  have  made  a  great  step  in  advance. 
We  have  the  honor  of  being  the  first  section  of  the  Dominion  to 
establish  a  local  organization  to  work  in  unision  with  the  central 
one,  the  Canadian  Electrical  .Association.  As  was  pointed  out 
in  the  circular  letter  issued  previous  to  our  organization  meeting 
last  .April,  it  was  felt  that  owing  to  the  magnificent  distances 
with  which  we  have  to  deal  in  this,  our  great  Dominion  of  Canada, 
it  was  impossible  to  arouse  a  very  deep  Interest  in  the  Canadian 
Electrical  .Association  among  the  electrical  men  in  these  provinces, 
because  it  would  be  impossible  for  many  of  them  to  attend  the 
conventions.  It  is  difficult  to  get  up  a  warm  enthusiasm  in  an  in- 
stitution the  leading  men  of  which  you  have  never  met,  and  may 
never  meet,  and  the  meetings  of  which  you  do  not  hope  to  be  able 
to  attend.  .Although  the  benefits  to  every  one  belonging  to  that 
association  would  be  undoubtedly  great,  it  is  hard  under  these 
circumst.ances  to  get  men  to  see  it.  They  feel  as  if  they  were 
paying  their  annual  fees  without  receiving  an  equivalent.  It  was 
therefore  thought  that  if  an  association  of  a  more  local  character 
were  formed,  that  would  draw  together  those  who  are  able  to  go 
only  a  comparatively  short  distance,  ind  if  its  conventions  were 
held  at  points  accessible  to  them,  they  would  get  to  know  each 
other,  and  also  to  realize  the  benefits  of  such  an  association,  and 
would  then  be  more  ready  and  willing  to  give  their  support  to  the 
larger  central  in'titution,  either  by  individually  becoming  mem- 
bers of  it,  or  as  a  body  lending  their  weight  to  assist  it  in  any 
work  affecting  the  industry  generally,  or  in  both  ways. 

When  our  movement  towards  organization  was  announced  to 
the  Canadian  Electrical  .Association,   we  received  some  very  kind 


words  from  them.      The  executive  council  expressed  the  hopetli.il 
means  would  be  found  to  have  the  two  associations  work  in  unison. 

.At  this  our  first  convention  we  have  not  been  able  to  get  a  very 
extended  list  i»f  papers  to  l.'iy  before  you,  and  there  is  not  i\  very 
large  amount  of  business  to  be  transacted.  The  spring  ami  sum- 
mer is  recognized  by  all  workers  in  technical  associations  as  being 
the  most  dillicult  in  which  to  get  papers  written.  This  is  naturally 
so,  not  only  on  account  of  the  weatlier,  which  is  much  more  con- 
ducive to  outdoor  recreation  than  to  indoor  writing,  but  also 
because  in  our  business  most  of  us  are  busy  working  at  exten- 
sions and  improvements  in  our  outside  plant  at  this  time  of  vear, 
•and  in  preparing  for  the  rush  of  the  fall  and  early  winter's  work. 
On  the  other  hand,  the  season  is  well  adapted  to  what  must  he  a 
very  large  and  important  part  of  the  work  of  our  first  convenlion, 
that  is  to  say,  the  getting  to  know  each  other.  Dotted  down  as 
we  are  all  over  the  Maritime  provinces,  considerable  distances 
apart,  comparatively  few  of  us  know  many  of  those  engaged  in 
the  san-.e  business,  except  in  the  nearest  towns.  If  this  first 
meeting  .accomplishes  no  more  than  to  do  away  with  some  of  this 
stale  of  affairs,  and  to  send  the  members  home  feeling  that  they 
know  more  about  their  co-workers  in  these  provinces,  .aiul  that 
Ihev  ha\'e  picket!  up  some  knowledge  of  other  pl;ints,  .a  gre.'U  .and 
good  work  will  have  been  done,  and  a  solid  found.ition  laid  for 
luture  use.  The  local  Halifax  members  h.ave  grasped  this  idea 
most  strongly,  and  have  gone  about  its  accomplishment  in  an 
energetic  fashion  that  will  appeal  very  strongly  to  our  sociability. 
Being  myself  from  an  outside  town,  I  feel  at  liberty  to  thank  them 
for  their  hospit.dity  to  us,  and,  as  President,  1  thank  them  for 
their  efiorls  to  make  our  first  convenlion  a  success.  The  present 
time  was  selectetl  because  cheap  railway  fares  are  .available,  and 
because  it  was  thought  that  many  who  would  be  coming  to  the  exhi- 
bition could  not  make  a  second  trip  a  month  or  so  one  way  or  the 
other  from  it.  This  renders  the  efTorts  of  our  Halifax  members 
the  more  laudable,  as  the  present  time  is  distinctly  inconvenient 
to  them,  owing  to  the  crowds  that  are  in  the  city.  We  are 
gathered  here  as  members  of  a  business  which  is  eminently  a 
creation  of  and  typical  of  the  age,  and  in  this  gathering  together 
we  are  also  following  the  trend  of  the  times. 

Centraliz.'ition  .and  organization  are  the  ruling  ideas  in  every 
departnu'nt  of  work  lo-clay,  and  in  fact  almost  equally  so  in  our 
amusements.  There  is  no  question  that  the  marvellous  progress 
of  the  latter  part  of  this  century  is  due  almost  entirely  to  this 
movement.  Individual  workers  could  never  have  accomplished 
the  results  that  have  been  attained  within  the  life  time  of  the 
youngest  of  us,  if  they  had  worked  each  on  his  own  line  without 
knowledge  of  what  others  had  done  or  were  doing.  The  capa- 
bilities of  the  greatest  are  limited,  and  each  one,  if  he  is  to  ad- 
vance himself  and  his  work,  musl  begin  where  the  m.an  before 
him  left  off;  there  must  be  no  time  w.asted  in  travelling  over  the 
same  ground.  Experience  shows  also  that  to  really  get  the 
fullest  benefit  from  another  man's  work,  you  must  not  only  study 
him  in  print,  in  the  abstract  as  it  were,  but  also  in  the  concrete, 
in  the  flesh  and  blood.  Year  by  year  we  find  the  number  of  con- 
ventions and  annual  meetings  steadily  increasing  in  numbers,  size 
and  importance.  This  in  itself  is  a  proof  that  they  meet  a  need, 
and  accomplish  good  results.  It  is  very  easy  for  those  who  stay 
at  home  and  never  join  in  any  of  these  gatherings  to  say  that  they 
are  just  a  fad  and  a  fashion  and  will  die  out  shortly  :  that  people 
feel  very  big  to  go  to  a  convention  and  perhaps  read  a  paper, 
and  get  their  names  in  print.  But  hard-headed  business  men 
would  long  ago  have  ceased  to  patronize  them  if  they  had  not 
seen  the  practical  good  that  comes  from  them.  Conventions  are 
human  institutions,  and  therefore  are  a  mixture  of  good  and  evil, 
and  often  do  not  reach  the  ideal  of  the  leaders  and  more  earnest 
minds  in  them,  but  nevertheless,  I  do  not  believe  that  there  is  any 
person  who  has  ever  attended  one,  imless  he  is  given  over  to  a 
spirit  of  absolute  cynicism  or  pessimism,  but  will  admit  that  he  has 
derived  great  benefit  from  it.  Each  one  of  us  is  struggling  along 
in  our  larger  or  smaller  sphere,  meeting  our  special  difficulties 
as  best  we  can,  conquering  them  after  a  long  struggle,  or  some- 
times being  conquered  by  them,  doing  what  we  think  is  right  and 
best,  and  always  w'ishing  that  we  knew  more  or  could  learn  more. 
We  always  have  a  floating  wish,  more  or  less  strong,  according 
to  the  amount  of  self-conceit  and  self-assertion  th.at  we  possess, 
to  know  how  someone  else  would  get  otit  of  the  difficulty  we  are 
in.  There  is  also  an  idea  that  possibly  the  other  man  may  have 
a  better  method  or  a  better  svstem  than  we  have.  It  is  this  feel- 
ing that  is  at  the  root  of  the  convention  idea.  The  strong  move- 
ment of  the  last  few  years  towards  standard  methods,  not  only  of 
manufactures,  but  also  of  keeping  accounts  and  making  up  re- 
ports, is  the  result  of  the  feeling  th.at  more  good  benefit  is  derived 
from  exchanging  figures  with  your  neighbors  than  by  keeping 
vourself  and  your  affairs  secret.  Krom  this  idea  grows  a  conven- 
tion, and  at  it  are  g.athered  together  a  number  of  men  who  are 
all  struggling  with  the  same  business  and  therefore  often  with 
exactly  the  same  difficulties.  P.apers  are  read  and  discussed,  and 
we  get  a  number  of  good  ideas.  The  papers  are  generally  on 
broad,  fundamental  principles,  and  were  it  not  for  the  discussion 
and  the  personal  opinions  and  experiences  brought  out  in  it,  we 
would  not  derive  as  much  benefit  as  if  we  sat  down  at  home  and 
carefully  perused  them  in  our  technical  journals. 

But  outside  of  the  convention  hall,  between  the  sessions,  at  the 
hotel  table,  on  the  little  excursions  that  generally  take  place,  in 
quiet  corners  of  the  hotel  office,  you  see  little  groups  of  two  or 
three  in  earnest  conversation.  It  is  in  those  groups  that  much  of 
the  best  work  of  the  meeting  is  done.  It  is  remarkable  how  even 
in  an  assembly  of  several  hundreds,  where  the  m.ajority  are  neces- 
sarily unknown  to  one  another,  those  whose  experiences  are 
somewhat  familiar  are  drawn  together.  You  meet  those  whom 
you  already  know,  and  are  introduced  to  others,  and  the  conver- 
sation ot  course  gravitates   towards   the   lines   of  work  in  which 
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you  are  all  interested,  and  it  will  not  confine  itself,  as  the  formal 
paper  is  apt  to  do,  to  general  principles,  but  goes  right  down  to 
actual  details  of  work  and  methods.  Presently  you  find  that 
the  other  fellow  is  asking  you  if  you  ever  had  such  and  such  a 
difficulty,  and  how  you  managed  it,  or  how  you  did  a  certain 
piece  of  work  and  what  it  cost  you.  You  lay  your  heads  together 
and  compare  notes  and  exchange  figures,  and  as  a  result  you 
both  find  out  just  where  you  are  making  a  mistake,  or  what 
would  have  been  a  better  method  of  going  to  work.  .A.1I  this,  per- 
haps, sounds  very  true  and  trite  to  you,  and  you  all  feel  that  )Ou 
knew  it  before. 

What  I  want  to  impress  upon  you  as  to  the  great  value  of  con- 
ventions may  be  divided  under  two  heads.  Firstly,  if  you  have 
been  working  comparatively  alone,  without  anyone  near  you  in 
the  same  line  of  business,  there  is  a  great  deal  of  encouragement 
just  to  get  into  such  a  gathering  and  have  it  brought  home  to  you 
that  you  are  one  member  of  so  large  and  important  a  business. 
You  see  the  style  of  the  niajoritv  of  the  men  about  3'ou,  and  feel 
that  they  are  after  all  not  all  of  so  much  greater  ability  than  you 
are  yourself,  and  if  they  are  succeeding  there  is  no  reason  why 
you  should  not  ;  you  hear  those  few  who  really  do  stand  head 
and  shoulders  above  the  crowd  speaking  of  the  difficu'ties  and 
problems  thev  have  to  meet,  and  you  feel  that  if  they  have  so 
much  trouble  with  all  their  foresight,  experience  and  ability  to 
help  them,  it  is  not  to  be  wondered  at  if  you  get  into  a  hole 
sometimes.  Secondly,  you  make  acquaintances  which  later  ripen 
into  close  business  and  personal  friendships,  and  when  the  time 
comes  for  united  action  on  some  point  affecting  the  industry,  you 
know  just  who  is  the  one  to  lead  and  who  is  to  be  depended  upon. 
The  feeling  about  the  interchange  of  information  has  been 
steadih'  gaining  giound  for  many  years.  In  former  times  the 
great  strength  of  each  man's  business  was  the  trade  secrets  he 
had  that  no  one  else  had,  and  the  fact  that  if  he  built  a  machine 
you  had  to  go  to  him  for  every  bolt  to  repair  it,  because  no  one 
else's  bolt  would  fit.  To-day  it  is  all  different  ;  ever}'thing  must 
be  made  to  a  standard,  and  all  parts  must  be  interchangeable. 
With  this  progress  the  trade  secret  has  largely  vanished,  and  in- 
formation as  to  processes  and  method  of  manufacture  is  gathered 
and  spread  broadcast  by  technical  societies  and  trade  journals. 

The  vital  question  back  of  all  this,  namely,  the  cost  of  production 
and  the  methods  of  keeping  accounts,  has  been  the  longest  to  yield 
to  this  movement  for  the  dissemination  of  knowledge.  Men  seemed 
to  think  that  while  they  could  afibrd  to  tell  their  neighbor  a  good 
deal  or  all  about  how  they  did  their  work,  in  order  that  they  might 
get  ideas  in  return,  that  they  must  keep  their  methods  of  keeping 
costs  and  the  costs  themselves  closely  secret  ;  that  if  they  let  their 
competitors  and  the  public  know  just  what  it  cost  them  to  do  work 
and  what  profit  they  were  making,  that  the  knowledge  would  be 
used  against  them.  This  feeling  is  now  disappearing  to  a  certain 
extent,  and  during  the  last  two  or  three  years  information  has  been 
made  public  that  would  hardly  have  been  entrusted  personal  friends 
previous  to  that.  Signs  of  this  are  all  around  us.  One  of  the  lead- 
ing engineering  periodicals  has  been  publishing  srries  after  series  of 
articles  on  shop  cost,  and  methods  of  keeping  them.  In  these  the 
methods  of  accounting  the  actual  costs  are  given  from  many  of  the 
largest  and  most  successful  works  in  the  United  States.  The  fact 
that  so  much  space  in  this  journal  has  been  given  to  this  subject 
shows  not  only  that  the  articles  are  highly  appreciated,  but  that  the 
heads  of  these  establishments  find  it  to  their  advantage  to  give  out 
this  information,  .\nother  sign  is  the  formation  of  a  committee  of 
the  National  Electric  Light  Association  to  take  up  the  question  of  a 
standard  system  of  keeping  accounts.  And  a  still  stronger  move  is 
the  formation  among  the  street  railway  men  of  a  Street  Railway 
Accountants  .-Vssociation,  which  held  its  second  convention  two 
weeks  ago  in  Boston,  simultaneously  with  the  street  railway  con- 
vention. Similar  work  is  being  done  in  the  steam  railway  world. 
Probably  the  keen  competition  and  the  reduction  of  prices,  and  with 
them  of  profits,  has  largely  forced  on  this  movement,  it  being  in 
many  cases  a  matter  of  good  policy  if  not  of  actual  self  defence  to 
show  the  public  that  prices  are  being  forced  down  to  or  below  the 
living  point,  and  to  break  up  the  idea  that  nearly  everyone  has,  con- 
sciously or  unconsciously,  that  enormous  profits  are  made  in  every 
other  business  except  his  own. 

I  would  like  to  say  a  few  words  on  the  matter  of  the  preparation 
of  papers.  Every  association,  except  those  with  the  largest  and 
most  learned  membership,  experience  considerable  difiiculty  in  get- 
ting papers  for  the  meetings  Much  of  this  is  due  to  a  misunder- 
standing on  the  part  of  the  members.  They  have  an  idea  that  a 
paper  must  be  a  learned  discourse  of  considerable  length,  composed 
on  a  subject  that  no  one  else  has  touched  upon,  or  else  bringing 
out  some  strikingly  new  or  original  ideas  on  some  older  subject. 
They  think  that  it  must  have  an  oratorical  prologue  to  properly  in- 
troduce the  subject,  a  lot  of  mathematical  formula;  strewn  through 
it  like  the  currants  in  a  cake,  and  some  illustrations  with  letters  of 
reference  all  over  them  to  represent  the  raisins,  and  then  the  whole 
thing  closed  up  by  an  eminently  logical  peroration  ;  that  they  must 
accompany  the  reading  of  it  by  elaborate  verbal  explanations,  and 
have  a  blackboard  at  hand  that  they  must  cover  with  xs,  ys  and  zs, 
until  the  audience  has  been  worked  up  into  such  a  state  of  bewilder- 
ment that  it  is  ready  to  accept  any  statement  the  author  tikes  to 
make.  Now,  this  is  an  entirely  mistaken  notion.  The  theoretical 
and  mathematical  papers  have  their  value,  and  a  very  high  value  it 
is,  and  we  could  not  do  without  them.  But  we  have  room  and  a 
very  large  demand  for  shorter  and  more  practical  papers.  The 
large  societies  and  institutes  can  be  depended  upon  to  give  us  an  un- 
limited supply  of  the  former  class,  but  it  is  from  just  such  men  as 
we  have  among  our  own  members  that  the  latter  class  must  come. 
What  we  want  is  short  practical  papers  touching  on  the  difficulties 
and  experiences  that  we  all  have  in  our  daily  \  ork.  The  English 
Institution  of  Civil  Engineers,  the  leading  engineering  society  in  the 
world,  with  a  membership  of  over  6000,  publishes  many  very  short 
papers  each  year,  as  well  as  the  longer  ones,  which  it,  of  course,  has 
comparatively  little  difficulty  in  obtaining.     The  short  ones,  as  a 


rule,  come  from  practical  engineers  all  over  the  world.  One  man 
has  had  some  trouble  with  a  bridge  pier  and  he  sends  in  his  exper- 
ience, and  a  couple  of  pages  of  print  holds  it  all.  Others  have  met 
other  small  problems  and  attacked  them  successfully,  and  they  give 
their  fellow  members  the  benefit  of  their  work.  Several  of  the  large 
societies  on  this  side  of  the  .\tlantic  are  doing  the  same  thing  and 
sending  to  their  members  each  month  a  number  of  small  papers, 
many  of  which  cover  only  one  page.  A  member  of  one  of  these 
societies  assured  me  that  he  got  many  very  valuable  suggestions 
from  them.  Some,  of  course,  were  not  directly  in  the  line  of  work 
which  he  was  following,  and  others  contained  points  that  he  par- 
ticularly wanted  to  know. 

I  want,  therefore,  to  impress  on  you  all  that  if  asked  to  present  a 
paper  you  do  not  begin  to  say  that  you  have  neither  time  nor 
ability,  because  you  have  both  if  you  look  at  the  matter  in  the  light 
in  which  I  have  been  trying  to  put  it  to  you.  Every  one  of  us  has 
had  some  experience  that  it  would  be  useful  to  others  to  know  of, 
and  every  one  of  us  is  capable  of  writing  it  down  in  a  few  plain 
words  so  that  it  can  be  understood.  Do  not  think  that  a  matter  is 
too  small  to  be  worth  talking  about.  If  an  experience  has  been  of 
value  to  you  it  will  be  of  value  to  someone  else,  and  that  someone 
else  will  be  glad  to  get  it,  and  your  telling  it  to  him  will  save  him 
having  to  work  it  all  out  for  himself.  Even  if  he  has  had  the  same 
experience  he  has  dealt  with  it  in  a  different  way  perhaps,  and  will 
say  so  in  the  discussion,  then  each  learns  from  the  other  and  the 
rest  of  the  association  has  the  experience  of  you  both  to  draw  from. 
.\gain,  a  paper  that  does  not  amount  to  a  great  deal  in  itself  may 
start  a  discussion  that  will  draw  out  much  valuable  information. 
This  is  a  very  common  experience  in  technical  societies  The  dis- 
cussion often  does  not  follow  the  lines  of  the  paper  at  all,  but  the 
paper  suggests  some  idea  to  a  listener  and  he  brings  it  forward  and 
it  is  taken  up  by  others  and  the  ball  set  rolling. 

So  I  repeat,  if  you  are  asked  for  a  paper  do  not  blush  modestly 
and  disclaim  the  requisite  time,  knowledge  and  ability,  but  stop 
and  think  over  your  work  and  see  if  there  is  not  something  that  will 
be  of  value  to  others  to  know.  Perhaps  you  spiked  and  painted  a 
lot  of  poles  and  kept  account  of  the  material  and  labor  on  them. 
Now,  this  is  a  very  simple  every-day  operation  in  the  business,  but 
I  will  venture  to  say  that  a  great  many  of  your  fellow  members 
would  be  very  glad  of  some  information  as  to  probable  cost  and 
quantities.  I  know  I  had  a  good  deal  of  difficulty  in  procuring  it 
the  first  time  I  needed  it,  and  am  open  to  receive  much  more  than  I 
now  possess.  Again,  possibly  you  have  had  some  difficulty  with  a 
dynamo,  something  that  has  batHed  you  for  a  long  time  and  that  you 
sat  up  alongside  of  that  machine  for  nights  to  try  and  find,  and  at 
last  when  you  did  find  it,  it  was  so  simple  you  felt  half  ashamed  of 
yourselt  for  not  having  discovered  it  sooner.  But  do  you  not  think 
that  an  account  of  the  trouble  with  the  method  you  adopted  in  your 
search  might  be  just  what  some  one  else  wanted?  Or  perhaps  you 
have  been  successful  in  your  method  of  lighting  some  hall,  lodge 
room  or  church.  I  vvin,gi\"e  just  one  illustration  of  this.  Some  two 
or  three  years  ago  some  one  wrote  for  a  leading  electrical  journal  a 
short  account  of  a  method  he  had  successfully  employed  in  lighting 
a  lodge  room  for  a  secret  society.  The  article  barely  filled  a  column 
of  the  paper.  Some  time  later  I  was  called  on  for  estimates  for 
lighting  a  new  lodge  room  for  such  a  society.  I  remembered  the 
article  and,  referring  back  to  it,  used  many  of  the  writer's  ideas.  .A. 
fairly  vigorous  cmvass  was  necessary  to  get  the  scheme  through  in 
its  entirety,  and  I  was  greatly  aided  in  it  by  taking  the  number  of 
the  periodical  and  pointing  out  that  what  I  was  recommending  was 
what  had  been  found  satisfactory  elseewhere.  I  mention  this  be- 
cause I  believe  many  would  have  thought  the  ideas  in  that  article 
much  too  simple  and  self-evident  to  be  worth  publishing  I  am 
sure  that  I  voice  the  sentiments  of  a  large  number  when  I  say  that 
I  wish  more  of  those  simple  ideas  appeared  in  our  technical  journals, 
and  I  know  they  would  be  willingly  published  if  contributed.  I 
spoke  of  your  being  asked  to  present  papers.  Do  not  stop  to  be 
drummed  up  and  asked.  When  you  come  across  something  of 
interest  make  a  note  of  it  and  write  it  out  simply  and  plainly  and 
send  it  in. 

The  appreciation  of  the  address  was  evidenced  by 
hearty  applause. 

Mr.  Hamilton  :  I  feel  that  we  owe  thanks  to  our 
president  for  his  interesting  and  able  address.  There 
is  so  much  suggested  by  it  that  it  is  hard  to  deal  with  it 
in  a  fitting  manner.  The  principal  suggestion  is  per- 
haps that  bearing  on  the  preparation  of  papers.  Most 
of  us  feel  that  the  writing  of  a  paper  is  a  hard  task,  but 
we  must  feel  encouraged  by  his  remarks.  While  on 
my  feet  I  would  like  to  say,  in  reference  to  this  our  first 
meeting,  that  it  is  unfortunate  that  the  elements  are 
against  us,  but  the  attendance  is  encouraging,  and  I 
trust  this  will  be  the  foundation  of  larger  and  better 
meetings  in  the  future.  Exchange  of  ideas  at  first  is 
hard,  but  as  we  get  to  know  each  other  it  will  become 
easier.  Speaking  of  the  class  of  papers  as  mentioned 
by  the  president  where  chasing  the  wily  X  is  indulged 
in,  they  are  valuable  for  reference,  but  the  discussions 
they  invoke  are  both  useful  and  interesting.  1  feel  that 
it  is  not  my  province  to  make  any  further  remarks,  but 
again  wish  to  express  my  appreciation  of  the  president's 
address. 

Mr.  P.  R.  Colpitt  :  I  feel  diffident  about  speaking  of 
papers  after  Mr.  Hamilton,  as  he  has  prepared  a  paper, 
while  I,  though  invited  to  contribute  one,  did  not,  but  I 
heartily  second    all  his    remarks.      I   beg   to    move  the 
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acceptance  of  the  president's  address  with  the  thanks  of 
the  meeting. 

Mr.  Daley  :  I  have  much  pleasure  in  seconding  that 
motion. 

The  motion  was  put  by  the  secretary  and  carried. 

The  president  then  thanked  them  for  the  vote  of 
thanks. 

Mr.  J.  .\.  ^'oung  said  he  was  very  glad  to  have  the 
opportunity  of  listening  to  the  address.  This  was  the 
first  meeting  he  had  attended,  and  he  thought  the  sug- 
gestion of  getting  to  know  each  other  was  a  good  one. 
"  I  am  away  down  in  Sydney,  and  it  is  hard  to  get  any 
one  to  talk  to,"  he  said.  Referring  to  the  president's 
remarks  regarding  poles,  he  stated  that  he  would  prob- 
ably have  to  erect  eight  or  nine  miles  of  pole  line 
shortly,  and  though  he  had  already  erected  some  fifteen  or 
twenty  miles,  he  did  not  possess  all  the  information  he 
required,  and  by  such  meetings  as  this  one  could  acquire 
many  valuable  pointers. 

Mr.  Daley  then  brought  forward  a  letter  just  received 
from  his  town  council  calling  upon  him  to  execute  a 
bond  of  indemnity  against  any  damages  the  town  might 
be  liable  for,  through  his  poles  and  wires  being  in  the 
streets,  and  desired  to  know  the  experience  of  other 
members  in  this  matter. 

Some  discussion  took  place,  during  which  it  was 
shown  that  if  a  company  was  possessed  of  a  proper 
charter  this  matter  was  thoroughly  provided  for  without 
a  bond. 

Mr.  Nash  :  .As  this  is  an  experience  meeting,  1  would 
like  to  give  one.  1  noticed  some  time  ago  that  there 
was  a  lot  of  hot  air  over  my  boiler,  which  was  serving 
no  useful  purpose,  and  it  occurred  to  me  that  it  would 
be  a  good  plan  to  obtain  a  blower  and  introduce  this 
air  under  the  grate  bars,  but  my  directors  failed  to  see 
the  point.  On  New  Year's  day  we  had  a  terrible  wind- 
storm and  our  chimney  was  suddenly  reduced  in  height 
from  6o  to  25  feet.  I  immediately  telegraphed  to  Boston 
for  a  blower.  When  it  arrived  1  belted  it  to  the  engine, 
ran  a  pipe  to  the  grate  bars,  and  have  been  happy 
ever  since.  Our  income  has  increased  about  $300, 
and  the  coal  consumption  remains  the  same,  so  that  I 
think  the  blow-er  has  paid  for  itself.  I  have  figured 
that  the  blower  has  increased  my  capacity  about  10%, 
and  can  often  get  over  the  peak  of  the  load  with  one 
boiler,  while  before  I  always  had  to  use  two. 

The  president  said  he  was  glad  Mr.  Nash  had  brought 
up  this  matter,  as  it  was  the  kind  of  discussion  that  was 
needed.  Continuing,  he  said  the  question  of  forced 
draft  had  lately  been  growing  in  importance.  It  is  a 
question  with  most  of  us,  he  said,  between  putting  up 
an  iron  stack  every  three  or  four  years  or  expending  a 
large  sum  on  a  brick  one.  Iron  stacks  do  not  last  with 
us  as  they  do  in  the  western  provinces,  owing  to  the 
greater  corrosion  caused  by  the  dampness  of  the  atmos- 
phere. This  U'as  an  illustration  of  the  benefit  of  our 
local  association,  as  it  gave  an  opportunity  to  discuss  a 
question  that  would  never  have  come  up  in  an  associa- 
tion holding  its  meetings  farther  west. 

Mr.  Chambers  said  he  hardly  expected  to  speak  on 
the  question  of  forced  draught,  but  he  had  studied  it 
considerably  of  late,  and  thought  that  some  of  its  advan- 
tages were  over-rated  ;  nevertheless,  he  expected  to  in- 
stall shortly  a  blower  in  his  own  plant.  There  was 
another  matter  that  might  be  mentioned,  viz.,  that  of 
the  automatic  stoker.  He  thought  much  of  the  advan- 
tage claimed  for  that  was  due  to  the  improved  draught. 

Mr.  Freeman  stated  that  Mr.  Nash's  plant  was  under 
a  hill  and  his  natural  draft  was  at  times  poor. 

Mr.  Nash  explained  that  he  had  a  gate  in  the  outlet 
which  regulated  the  flow  of  air,  and  when  the  gate  was 
entirely  closed  the  belt  of  the  blower  ran  very  slack, 
show'ing  that  very  little  power  was  being  used. 

Mr.  Colpitt  said  that  in  a  Sturtevant  blower,  w'hen 
the  outlet  was  closed,  the  whole  body  of  air  in  the 
blower  was  in  motion  and  called  for  comparatively  little 
power  to  keep  it  moving,  whereas  as  soon  as  the  valve 
was  opened,  and  the  air  in  the  blower  forced  out,  fresh 
air  entered  at  the  centre  and  had  to  be  put  in  motion, 
calling    for    an    expenditure    of  energy.      In  reply  to  a 


question  ct  the  president,  Mr.  Nash  stated  that  he  used 
Cape  Breton  slack  coal. 

Mr.  Daley  asked  for  the  experiences  of  any  of  the 
members  w-ho  were  using  jet  condensers. 

Mr.  Chambers  said  that  in  plants  of  over  80  horse 
power  and  with  water  cheap,  it  would  pay  to  install  a 
condenser.  His  ow'n  plant  had  a  capacity  of  300  horsf 
power  and  the  saving  was  enormous,  but  in  do  or  80 
horse  power  it  hardly  paid  for  the  trouble  and  expense 
of  installation. 

Mr.  Nash  :  .Another  question  1  would  like  to  ask  is, 
what  is  the  advantage  of  insulation  on  the  conductors 
of  long  distance  transmission  lines  at  high  potential? 
I  am  about  to  utilize  a  water  power  and  will  have  a 
transmission  line  of  some  eight  or  nine  miles. 

In  the  discussion- that  followed  attention  was  drawn 
to  the  fact  that  all  the  great  transmission  plants,  such 
as  those  at  Montreal  and  Niagara  Falls,  used  bare  wire 
exclusively.  It  seemed  to  he  the  unanimous  opinion  of 
the  members  that  covering  on  a  wire  carrying  over 
2,000  volts  was  largely  a  snare  and  a  delusion. 

The  president  mentioned  that  Capt.  Brophy,  of  the 
.American  underwriters,  condemned  the  use  of  a  covering 
on  high  potential  wires.  .Alter  some  further  discussion 
it  was  decided  to  finish  the  business  at  the  morning 
session,  doing  away  with  the  afternoon  meeting,  as 
several  of  the  members  were  anxious  to  get  away. 

The  question  of  time  and  place  of  next  meeting  was 
then  taken  up.  It  was  moved  by  Mr.  E.  T.  Freeman, 
seconded  by  Mr.  S.  (i.  Chambers,  that  the  next  meeting 
be  held  at  Halifax  some  time  in  January.      Carried. 

The  president  then  introduced  Mr.  F.  A.  Hamilton, 
who  read  a  paper  on  "  Flectric  Gong  Buoys,"  which  is 
printed  elf>ewhere. 

The  president  remarked  that  the  paper  was  singularly 
appropriate  for  the  first  meeting  of  a  maritime  associa- 
tion. The  question  of  signalling  in  foggy  weather  had 
been  very  much  in  evidence  in  the  technical  journals 
during  the  last  few  months,  owing  to  the  loss  of  the 
French  liner  La  Bourgoyne,  and  other  recent  accidents 
at  sea. 

Mr.  Chambers  :  I  have  listened  with  great  pleasure 
to  Mr.  Hamilton's  paper,  but  I  think  we  all  would  have 
enjoyed  it  more  had  we  been  able  to  have  gone  from 
here  to  the  steamer  for  the  excursion  as  originally  pro- 
posed, and  seen  for  ourselves  the  need  for  such  a  system 
of  signalling.  I  have  much  pleasure  in  moving  a  vote 
of  thanks  to  Mr.  Hamilton  for  his  interesting  paper. 

Mr.  Daley  seconded  the  motion,  which  was  carried 
unanimously. 

The  president  then  conveyed  the  thanks  of  the  meet- 
ing to  Mr.  Hamilton  for  his  able  paper. 

Mr.  Hamilton,  in  reply,  requested  permission  to  read 
a  letter  which  he  had  received  from  Mr.  W.  H.  Preece, 
of  the  English  post  office,  in  which  he  expressed  his 
approval  of  the  system,  but  suggested  the  use  of  alter- 
nating currents,  thus  doing  away  with  the  use  of 
springs,  which  would  be  apt  to  stick. 

Mr.  Chambers  :  Is  there  a  way  of  producing  a  noise 
at  a  distance  by  electricity,  other  than  by  a  bell,  that 
would  be  suitable  for  a  fire  alarm  ? 

Mr.  Hamilton  :  That  opens  up  a  wide  field.  A  motor 
could  be  used  to  drive  an  air  compressor  which  could 
store  the  compressed  air  in  a  chamber,  and  thus  be 
utilized  to  blow  a  whistle. 

Mr.  Chambers  :  That  has  been  tried  in  the  States, 
but  the  air  leaked  out,  and  when  the  alarm  was  wanted 
it  would  not  work. 

Mr.  Colpitt  thought  that  the  buoy  would  be  too  small 
to  contain  the  mechanism  necessary  to  ring  a  bell  of 
sufficient  size  to  be  heard  any  distance. 

Mr.  Hamilton  explained  that  a  small  bell  could  be 
heard  a  long  distance  to  leeward,  and  his  idea  was  to 
get  the  buoys  far  enough  out  so  that  a  vessel  could  al- 
ways run  to  leeward  of  them  without  coming  in  dan- 
gerous proximity  to  the  coast.  The  bell  would  be 
placed  high  up  on  the  mast  and  the  other  mechanism 
low  down  in  the  buoy  to  counterbalance  the  bell. 

Mr.  Daley  then  moved,  seconded  by  Mr.  Anderson, 
that  this  convention  do  now  adjourn.      Carried. 
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COST  OF  COPPER  FOR  TRANSMISSION  cent,  in  sizes  from  5  to  joo  horse  power,  and  is  90  per 

CIRCUITS.  cent,    to  96    per   cent,  for    larg-er    sizes.      Efficiencj'    of 

The    accompanyinj:^    diagram,    showing    the    cost    of  transmission    lines    and    distributing-    circuits     depends 

copper  for  transmission   circuits,  was   prepared    by  Mr.  upon  the  K.M.F.,  the  amount  of  copper  and  upon   the 

Chas.  F.  Scott,  electrical  engineer  of  the  Westinghouse  cost.      The    approximate    efliciency    of    a    transmission 

Electric    Manufacturing  Company,    and   embodied   in   a  plant  will  therefore  be  between  limits  about  as  follows  : 
paper  on  "  Electricity    in   Paper   Making,"   read   before 
the  American  Paper  and  Pulp  .Association.      The  curves 
enable  one  to   find    the  cost   of  copper  for   transmission 


circuits  with  any  given  percentage  of  line  loss,  the 
'distance  in  feet  or  miles,  and  the  voltage,  and  will  no 
doubt  be  found  useful. 

Mr.    Scott's   paper    explained   in    a    brief  and    simple 
manner  many  of  the    characteristics   of   electricity    and      (he  losses  in  raising    and  lowering    transformers  are  of 
electrical    apparatus,    and    showed    in    what    way    and      course  eliminated,   and  the  range  of  efficiency  becomes 


Generators 90  to  96% 

Raising  transformers 96  rt  98  » 

Transmission  line 90  n  ^$  ir 

Lowering-  transformers 96  n  98  « 

Local   wiring 97  w  99  « 

Motors 85  //  96/1 

Efficiency  of  plant 61    «  83  « 

"  In   local   distribution    from   low   voltage  generators 


6b  per  cent,  to  86  per  cent." 


under  what  conditions  they  might  be  profitably  em- 
ployed in  the  paper-making  industry.  His  conclusions 
as  to    the  efficiency  of  electrical   apparatus  are  given   in 

the  following  words :  THE  BULLIER  CALCIUM  CARBIDE  PATENT 

"The  full  load  efficiency  of  generators,  both  of  direct  CANChLLllD. 

current  and    alternating    current,    varies  with  the  size  The  Berlin  Patent  Amt  has  nullified  Bullier's  calcium 

and  type,  but  for  machines  of  100  horse  power  and  over      carbide  patent,  and  in  view   of  the    constantly    growing 

importance  of  acetylene,  it  is 
worth  while  to  review  the  facts 
of  the  case.  Bullier  was 
Moissan's  special  demon- 
strator, and  the  patent  was 
granted  in  1894  for  the  only 
practical  process  of  producing 
calcium  carbide  in  the  electric 
furnace.  This  German  patent 
of  the  French  chemist  be- 
comes the  property  of  the 
Neuhausen  Aluminium  Com- 
pany, and  as  they  made  diffi- 
culties over  granting  licenses 
it  was  a  stumbling  block  in 
the  way  of  the  development 
of  the  acetylene  industry  in 
Germany.  Hence,  now  that 
it  is  swept  out  of  the  way, 
carbide  will  quickly  become 
cheap  in  the  fatherland.  As 
a  matter  of  fact,  it  is  aston- 
ishing that  the  German  patent 
was  ever  granted,  or  that 
the  Frenchman  Bullier  should 
have  claimed  the  invention. 
Wilson,  an  American,  ob- 
tained English  and  Ameri- 
can patents  in  1893  for  the 
production  of  calcium  car- 
bide exactly  in  the  same  man- 
ner, and  even  his  patents 
were  not  now  unassailable, 
seeing  that  a  German  chemist, 
Professor  Borchers,  had  made 
the  first  communication  of 
the  method  of  producing 
Curves  Showing  Cost  of  Copper  for  Transmission  Circuits.  calcium    carbide   ten  years  be- 

the  variation    may  be  from  90  or  91    per  cent,  to  95  or  fore.     The  German  Patent   Amt  accorded  the  patent  to 

96    per    cent.      The     efficiency    of    alternating    current  Bullier  for  crystallized    carbide,  but  Lord  Kelvin  affirms 

transformers,  in    the  same    way,  may    be   said  to  vary  that  the  calcium  carbide  sent  to  him  by  Wilson   in  1892 

from  96    or  97    per  cent,  in    sizes    less    than    100  horse  was  in  perfect  crystals.  —  Invention. 

power    and    97    or    98    per    cent,  in   'arger  sizes.     The  

efficiency  of  motors  both  for  direct  current  and  alternat-  .,  j  p^id  The  News  very  interesting  and  instructive,  and  I  don't 

ing    current    varies  from    80  or'^ 85  per    cent.  1090  per  intend  to  be  without  it." — Mr.  H.  Large,  Guelph,  Ont. 
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Kkom    iiitoriiKilioii    to   liancl,  we   are   of 
Short-sighted        .,  .    .        .1     .  .1  .  •      ,- 

Methods  opinion  that  the  movement  in  lavor 

of  municipal  control  of  electric  lighting 
is  being  advanced  by  the  unpopular  methods  of  some  of 
the  private  lighting  companies.  In  quite  a  number  of 
instances  these  companies  have  not  pursued  a  business 
policy  calculated  to  satisfy  their  customers  and  enable 
them  to  retain  their  business.  They  have  acted  on  the 
principle,  and,  in  fact,  have  in  some  instances  been 
foolish  enough  to  assert,  that  the  customers  must  take 
light  under  whatever  conditions  and  terms  the  company 
might  see  fit  to  impose.  Such  companies  have  not 
attempted  to  keep  their  plant  in  an  up-to-date  condition, 
fcut  have  endeavored  to  run  their  business  with  as  little 
outlay  for  apparatus  and  operating  expenses  as  possible. 
As  might  easily  have  been  foreseen,  the  result  of  this 
line  of  policy  has  been  forfeit  of  the  sympathy  and  good- 
will of  the  consumers  on  whom  the  success  of  the  busi- 
ness must  depend,  and  the  dissatisfaction  thus  engen- 
dered has,  in  many  instances,  taken  the  form  of  active 
opposition  and  advocacy  of  municipal  control.  Electric 
lighting  companies  must  recognize  the  fact  that  they  are 
in  identically  the  same  position  as  the  proprietors  of 
stores  and  other  enterprises  which  depend  for  their 
success  on  the  extent  to  which  they  cater  to  public  re- 
quirements, and  they  must  not  seek  to  avoid  any  reason- 
able amount  of  trouble  to  give  satisfactory  service  to 
their  customers.  Their  obj'ect  should  be  to  please  by 
every  means  the  persons  from  whom  their  business  de- 
rives its  revenue.  It  will  be  found  to  be  good  policy  for 
the  manager  of  the  company  to  frequently  drop  in  on 
his  customers  and  learn  whether  they  have  any  com- 
plaints to  make  regarding  the  character  of  the  service. 


At   the    present    time,     when    several 

Specifications  for  .   .      ....  -j     •  it.         j 

Electric  Plants,  municipalities  are  considering  the  ad- 
visability of  installing  electric  light 
plants,  the  question  of  having  proper  specifications  on 
which  to  tender  is  one  of  much  importance  to  manufac- 
turers of  electrical  apparatus.  It  is,  of  course,  prefer- 
able to  have  specifications  prepared  by  a  competent  and 
unbiased  electrical  engineer,  in  order  that  all  tenderers 
may  be  placed  on  the  same  footing,  and  that  the  muni- 
cipality may  obtain  the  best  apparatus  for  the  money 
invested.  But  where  such  an  engineer  is  not  employed, 
it  becomes  the  duty  of  the  official  deputed  to  draw  up 
the  specifications  to  obtain  as  much  information  as 
possible  on  the  subject.  As  our  readers  know,  the  city 
of  London,  Ont.,  recently  invited  tenders  for  an  arc 
plant,  upon  specifications  prepared  by  the  city  engineer. 
Exception  was  taken  to  these  specifications  by  at  least 
one  company,  on  the  ground  that  they  were  such  as  to 
exclude  some  manufacturers  of  electrical  apparatus 
from  tendering.  While  in  some  respects  the  specifica- 
tions could  have  been  amended  with  advantage,  we  are 
of  the  opinion  that  on  the  whole  they  gave  quite  general 
satisfaction,  as  will  be  seen  by  reference  to  a  number  of 
letters  from  interested  persons,  printed  elsewhere  in  this 
issue.  These  letters  will,  we  believe,  serve  a  useful 
purpose,  inasmuch  as  they  show  the  prevailing  opinion 
with  regard  to  the  conditions  which  should  be  embodied 
in  specifications  of  this  character.  It  is  regarded  as  a 
mistake,  so  far  as  the  purchaser  is  concerned,  to  place 
such  restrictions  on  tenderers  as  will  shut  out  good 
apparatus  and  limit  the  field  for  competition.  A  greater 
error  is  to  specify  a  certain  make  of  apparatus,  thus 
permitting    the    manufacturer  of   same   to  fix  his  own 
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price  for  the  goods.  This  was  the  mistake,  and  about 
the  only  serious  one,  committed  by  the  city  engineer  of 
London.  By  specifying  the  Adams-Bagnell  single  car- 
bon lamp,  he  excluded  the  manufacturers  of  all  other 
lamps  from  tendering,  and  gave  the  Adams-Bagnell 
people  the  contract  at  any  price  they  wished  to  name. 


Although  it  is  only  a  few  years  since 
Canadian  Materials,  the  first  electric    railway   was  built  in 

Canada,  it  is  now  possible  to  obtain  in 
this  country  all  the  materials  necessary  for  the  complete 
equipment  of  an  electric  road.  In  the  case  of  the 
street  railway  recentlj'  completed  at  St.  Thomas,  Ont., 
we  observe  with  pleasure  that,  with  the  exception  ot 
the  overhead  joists  and  fixtures,  the  line  was  built  and 
equipped  with  Canadian  material,  the  total  cost  being 
$85,000.  The  rails  were  made  at  Hamilton,  Ont.;  the 
engines  at  Amherst,  N.  S. ;  dynamos  and  electrical 
equipment  at  Feterboro',  Ont.,  and  the  cars  at  Ottawa. 
We  would  gladly  welcome  more  examples  of  this  char- 
acter, as  upon  the  building  up  of  our  industries  depends 
the  future  of  the  Dominion  of  Canada. 


The  Maritime  Electrical   Association  is 

The  Maritime  Elec-    .      ,  »    i    ^    j 

tncal  Association.  ^°  ^e  congratulated,  as  a  new  or- 
ganization, upon  the  steps  which  have 
been  taken  to  establish  the  foundation  of  a  useful 
society.  It  is  true  that  unless  other  than  social  ad- 
vantages are  to  result  from  the  formation  of  such  as- 
sociations, their  existence  is  likely  to  be  of  short 
duration.  This  is  fully  recognized  by  the  members  of  the 
Maritime  Electrical  Association,  the  proceedings  of  the 
first  meeting  of  which  are  printed  in  this  issue.  Asso- 
ciations of  this  character  permit  of  the  discussion  of 
questions  having  a  local  bearing  which,  even  if  taken 
up  by  a  Dominion  association,  would  interest  but  a 
comparatively  small  percentage  of  the  members.  In 
Canada,  perhaps  more  than  in  other  countries,  owing 
to  its  vast  territorj-,  there  exists  the  necessity  for  local 
organizations,  and  we  therefore  predict  a  reasonable 
measure  of  success  for  the  association  in  question. 
We  have  no  fear  that  the  interests  of  the  Canadian 
Electrical  Association  will  be  likely  to  suffer  as  the 
result  of  the  formation  of  local  organizations  of  this 
character  ;  on  the  contrary,  they  should  be  a  source  of 
strength  to  the  more  important  body.  In  the  presiden- 
tial address  of  Mr.  Bowman  are  found  many  sugges- 
tions by  which  the  members  should  profit.  The  prac- 
tical experiences  related  by  the  members  are  likewise 
instructive.  May  the  association  extend  in  membership 
and  usefulness. 


Some    of   the    electrical    companies  are 
Peony  Wise  and  .  , ,  ■  ,  , 

Pound  Foolish.  pursuing  a  "penny  wise  and  pound 
foolish  "  policy  with  regard  to  the  effi- 
cient operation  ot  their  plant.  It  would  seem  to  require 
but  little  argument  to  show  that  machinery  which  has 
cost  many  thousands  of  dollars  should  not  be  entrusted 
to  the  care  of  an  incompetent  operative,  yet  we  find 
managers  of  companies  seeking  to  save  money  by  cut- 
ting down  the  wages  of  operatives  to  a  point  which 
must  result  in  bringing  them  only  the  services  of  incom- 
petent men.  An  instance  of  this  kind  came  to  our 
notice  recently,  in  which  the  owners  of  an  electric  light 
plant  were  compelled  to  replace  two  100  horse  power 
boilers  and  a  75  horse  power  engine,  which  had  been 
rendered  useless  by  lack  of  knowledge  and  carelessness 


on  the  part  of  the  engineer  in  charge.  The  boilers, 
which  had  only  been  a  short  time  in  use,  had  rarely,  if 
ever,  been  cleaned,  and  contained  deposits  ot  mud 
w-hich  resulted  in  the  shell  being  burned  and  the  boilers 
rendered  unsafe.  A  high  speed  engine  had  been  racked 
to  pieces  and  the  usefulness  of  a  more  valuable  one  so 
impaired  as  to  render  it  unfit  for  the  required  service. 
After  all  this  damage  had  been  done  and  a  loss  of  many 
thousands  of  dollars  incurred,  the  manager  of  the  com- 
pany began  to  look  around  for  a  competent  engineer. 
When  told  that  he  would  have  to  pay  at  least  $65  per 
month  for  an  efficient  man  he  said,  "  W'hy,  that  is  $30 
per  month  more  than  we  have  been  accustomed  to  pay." 
Notwithstanding,  he  at  last  came  to  a  realization  of  the 
fact  that  to  double  the  engineer's  salary  might,  after  all, 
be  the  means  of  affecting  a  saving  in  operating  expenses, 
and  it  is  the  purpose  w-ith  the  new  machinery  to  install 
a  man  competent  to  properly  operate  and  care  for  it. 


It  is  admitted  by  the   management   of 
steam  vs.  Electric      .  .,  ^i     ..  ._   •  j 

Railways  Steam  railways    that  great  inroads  are 

being  made  upon  their  local  passenger 
business  by  electric  railways.  The  latter  are  steadily 
spreading  out,  and  it  is  difficult  to  say  to  what  extent 
they  will  become  competitors  to  long  distance  roads. 
The  fact  is  recognized  that  there  are  obstacles  to  be 
overcome  in  connection  with  the  economical  operation 
of  electric  railwajs  in  rural  municipalities.  In  ten  years 
up  to  and  including  1893,  the  number  of  passengers 
carried  on  the  steam  railroads  in  the  state  of  Massachu- 
setts increased  at  the  rate  of  5,825,000  a  year.  The 
next  four  years  they  decreased  at  the  rate  of  4,766,000 
a  year,  owing  to  competition  from  electric  roads,  as  in 
these  same  four  years  the  number  of  passengers  carried 
by  electric  railways  that  enter  Boston  increased  over  31 
per  cent.  The  experience  of  railroads  in  the  vicinity  of 
Chicago  and  other  cities  is  identical  in  this  particular.  If 
steam  railroads  are  to  compete  successfully  with  electric 
systems,  it  will  be  necessary  to  give  cheaper  fares  and 
greater  attention  to  the  comfort  of  passengers.  Un- 
cleanliness  is  one  of  the  greatest  objections  that  can  be 
urged  against  the  steam  road.  But  it  is  not  alone  the 
passenger  traffic  that  has  been  and  will  he  affected.  The 
electric  roads  are  now  reaching  out,  with  some  success, 
for  freight  business.  In  this  connection  we  observe 
that  a  successful  test  of  the  Bonner  rail  wagon,  as  de- 
scribed in  a  paper  by  Mr.  W.  T.  Bonner,  read  at  the 
last  convention  of  the  Canadian  Electrical  Association, 
was  made  recently  at  Toledo,  Ohio.  The  purpose  of 
this  wagon  is  to  convey  farm  produce  to  market,  its 
construction  being  such  as  to  permit  of  the  wagon  being 
separated  from  the  truck  and  transported  on  the  electric 
railway  to  point  of  destination.  Should  this  scheme 
work  out  satisfactoril)-,  as  some  believe  it  is  likely  to  do, 
the  field  for  the  electric  railway  will  be  greatly  broadened. 


The  amalgamation  has  taken  place  since  our  last  issue  of  the 
Westinglioiise  Electric  and  Manufacturing  Company,  of  Pittsburg, 
Pa.,  and  the  Walker  Companj',  of  Cleveland,  Ohio,  two  of  the 
leading  electrical  concerns  in  the  United  States.  This  is  regarded 
as  one  of  the  most  important  transactions  that  has  been  recorded 
for  some  lime,  inasmuch  as,  besides  making  a  particularly  strong 
combination,  it  puts  an  end  to  litigation  affecting  Walker  appara- 
tus. By  the  change  the  Walker  Company  is  brought  under  the 
terms  of  the  agreement  which  has  existed  for  two  and  one-half 
years  between  the  General  Electric  and  Westinghouse  companies. 
In  a  few  years  the  Walker  Company  have  built  up  an  extensive 
business,  and  we  are  glad  to  learn  that  their  factories  are  to  be 
continued. 
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AN  ALTERNATING  CYCLE-CURVE 
RECORDER. 

By  Prof.  H.  L.  c.\li.km>ak,  M.A.,  K.K.S. 

The  study  of  alternating  current  phenomena  by  means 
of  the  delineation  of  the  curves,  which  represent  the  mode 
of  variation  of  the  pressure  and  current  throughout  the 
cycle,  has  been  rendered  so  familiar  by  the  labors  of 
Hopkinson,  Ryan,  Fleming,  and  many  other  observers, 
that  no  apology  is  needed  for  introducing  a  new  piece 
of  apparatus  intended  to  reduce  the  labor  involved  in 
this  method  of  investigation.  Briefly  stated,  the  func- 
tion of  the  Cycle-Curve  Recorder  is  to  describe  auto- 
matically, without  any  interference  on  the  part  of  the 
observer,  a  continuous  pen  and  ink  curve  representing 
the  cvclical  variation  of  the  quantity  to  be  recorded. 
The  immediate  object  of  its  construction  was  the  study 
of  the  variations  of  the  form  of  the  current  or  pressure 
cycle-curves  of  a  particular  form  of  alternator  with 
variations  in  the  character  of  the  load  on  the  station  at 
different  times  in  the  day.  The  labor  involved  in  this 
study  by  any  of  the  usual  means  was  such  as  to  be  pro- 
hibitive. The  action  cf  the  present  apparatus,  however, 
is  so  completely  automatic  that  it  can  be  set  to  record 
the  form  of  the  cycle-curve  every  half  hour  throughout 
the  day,  and  may  then  be  locked  up  and  left  to  itself, 
to  continue  recording  for  so  long  a  period  as  may  be 
desired.  The  complete  carrying  out  of  this  programme 
was  unfortunately  interrupted  by  my  appointment  to 
to  the  chair  of  physics  at  University  College,  London, 
and  it  is  now  unlikely  that  1  shall  have  leisure  to  pursue 
the  investigation  myself ;  sufficient,  however,  has  already 
been  accomplished  to  show  that  the  apparatus  is  cap- 
able of  very  accurate  work,  and  is  likely  to  prove  a 
labor-saving  device  of  considerable  utility. 

The  apparatus  consists  essentially  of  a  recording  po- 
tentiometer working  in  conjuction  with  a  cycle  contact 
maker,  which  selects  the  P.  D.  to  be  recorded  from  a 
particular  point  of  the  cycle  in  the  usual  manner.  By 
means  of  a  simple  worm  gearing,  the  contact  brushes 
are  slowly  revolved,  and  the  point  of  the  cycle  selected 
is  continuously  varied  concurrently  with  the  motion  of 
the  record  sheet,  so  that  the  variations  of  the  P.D. 
throughout  the  cycle  are  recorded  in  the  form  of  a  con- 
tinuous curve.  The  recording  pen  is  of  the  usual  pat- 
tern, and  is  directly  attached  to  the  sliding  contact  of  a 
delicate  relay  on  the  potentiometer  bridge  wire.  This 
relay  is  made  to  actuate  a  pair  of  motors  in  such  a 
manner  as  to  keep  the  sliding  contact  always  at  the 
balance  point.  The  drum  on  which  the  record  sheet  is 
wound  may  be  of  the  ordinary  kind,  revolving  once  in 
an  hour,  but  if  continuous  records  of  the  forms  of  the 
cycle  are  required,  extending  over  a  longer  period  with- 
out changing  the  sheet,  it  is  necessary  to  replace  the 
simple  drum  by  a  continuous  band.  The  width  of  the 
sheet,  which  limits  the  scale  of  the  record,  has  hitherto 
been  about  8  inches,  which  is  found  to  give  a  sufficiently 
open  scale  for  most  practical  purposes. 

The  Recording  Potentiometer. — The  recording  po- 
tentiometer was  not  originally  designed  for  this  particular 
purpose.  I  had,  as  a  matter  of  fact,  previously  applied  it 
to  a  great  variety  of  other  uses,  such  as  the  recording 
of  variations  of  voltage,  current,  power,  resistance, 
temperature,  pressure,  etc.  The  idea  of  making  a  po- 
tentiometer or  Wheatstone  bridge  record  its  balance 
point  automatically,  in  the  manner  described,  is  a  very 
obvious  one.  I  first  endeavored  to  carry  it  into  prac- 
tice when  working  with    platinum    thermometers  at  the 


Cavendish  laboratory  in  1886.  Willi  this  object  I 
selected  the  most  delicate  polarized  relay  that  1  could 
find  in  the  apparatus  room,  and  connected  it  up  in  the 
place  of  the  galvanometer  in  my  apparatus.  I  very 
soon  found  that  in  order  to  record  temperatures  suc- 
cessfully to  the  tenth  of  a  degree,  1  should  require  a 
relay  about  a  thousand  times  more  delicate  than  the 
best  of  the  post  office  pattern.  After  making  several 
other  experimental  relays  with  selenium  cells,  etc.,  I 
gave  up  the  attempt  for  the  time,  and  did  not  return  to 
the  subject  till  the  conclusion  of  the  McCiill  College  ses- 
sion in  .April,  1897.  1  then  succeeded  in  constructing  a 
sufficiently  delicate  relay,  and  in  obtaining  records  of 
temperature  in  pen  and  ink,  on  a  scale  as  large  as  i  cm. 
to  the  degree  Fahrenheit.  Several  of  these  early  temp- 
erature and  volt  records  were  exhibited  at  the  meeting 
of  the  Canadian  Royal  Society  on  June  23rd,  1897,  and 
some  of  them  have  been  reproduced  m  the  Canadian 
Royal  Transactions  for  that  date.  The  apparatus 
itself  has  been  recently  exhibited  at  the  conversazione 
of  the  Royal  Society  in  London,  and  on  other  occasions 
in  Canada,  where  the  first  instruments  were  constructed. 
It  is  hoped  that  an  improved  pattern,  as  made  by  the 
Instrument  Co. ,  Cambridge,  may  be  exhibited  at  the 
forthcoming  meeting  of  the  British  Association  at 
Bristol,  and  that  a  description  of  the  final  form  may  then 
be  published.  In  the  meantime  it  may  be  of  interest  to  de- 
scribe the  cycle  contact-maker,  and  to  give  some  account 
of  the  special  difficulties  which  were  encountered  in  con- 
nection with  this  particular  application  of  the   recorder. 

The  Cycle  Co\tact-M.\ker.  The  idea  of  applying 
the  instrument  in  coniunction  with  a  suitable  cycle  con- 
tact-maker for  the  recording  of  cycle  curves  automatic- 
ally, first  occurred  to  me  in  connection  with  the  investi- 
gation of  the  form  of  steam  temperature  cycles  in  the 
cylinder  of  a  steam  engine  by  means  of  a  very  sensitive 
platinum  thermometer,  as  described  in  a  paper  by  Prof. 
Nicolson  and  myself,  "  On  tlie  Law  of  Condensation  of 
Steam,"  which  was  read  and  discussed  at  a  meeting  of 
the  Institution  of  Civil  Engineers  in  November,  1897, 
and  has  since  been  published  in  their  Proceedings,  Vol. 
CXXXI.  The  application  to  alternating  current  cycles 
followed  as  a  matter  of  course,  being,  in  fact,  very 
much  the  simpler  application  of  the  two.  The  method 
of  obtaining  a  continuous  record  by  means  of  a  con- 
tinuous motion  of  the  cjclical  contact  point  in  unision 
with  the  record  sheet  or  plate,  was  employed  by  Blon- 
del  (The  Electrician,  \'ol.  XXVII,  p.  60^),  vi'ho  made 
use  of  a  spot  of  light  reflected  from  a  dead-beat  galvano- 
meter on  to  a  slowly  moving  photographic  plate,  the  de- 
flection of  the  galvanometer  being  proportional  to  the  in- 
stantaneous value  of  the  P.D.  or  current  to  be  recorded. 
The  objection  to  the  method  above  sketched,  apart  from 
the  fact  that  it  gives  a  photographic  and  not  a  pen  and  ink 
record,  is  principally  that  it  is  a  deflection  method  and  not 
a  null  method.  In  the  present  instance,  in  addition  to 
the  usual  objections  to  a  deflection  method,  there  is  the 
difficulty  of  the  variable  resistance  of  the  cycle  contact 
in  the  galvanometer  circuit.  In  the  null  method,  with 
the  potentiometer,  changes  in  the  contact  resistance  are 
immaterial,  and  there  are  no  errors  introduced  by  in- 
equality of  scale,  or  hysteresis  of  the  suspension. 

The  Synchronoi;s  Motor. — When  completing  the 
equipment  of  the  McDonald  Physics  Building  in  1893, 
for  the  application  of  the  cycle-curve  method  to  the 
study  of  alternating  current  phenomena,  I  ordered  a 
small  laboratory  alternator  of  the  Pyke  and  Harris  pat- 
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tern,  mounted  on  a  bed-plate  with  a  suitable  continuous 
current  motor.  My  reason  for  choosing-  this  particular 
type  of  machine,  with  its  overhung-  spider  carrying  the 
revolving  keepers,  was  that  it  could  be  fitted  with  a 
cycle  contact  in  a  very  simple  manner,  and  could  be 
used,  either  as  a  generator  or  as  a  synchronous  motor, 
for  delineating  cycle  curves  of  larger  generators.  The 
cycle  contact  brushes  consisted  of  a  pair  of  fine  steel 
springs  mounted  side  by  side  on  a  short  projecting  arm 
carried  by  a  divided  circle  centred  on  the  circular  face 
of  the  field  magnet,  which  was  concentric  with  the 
shaft.  The  ends  of  the  springs  rested  on  the  edge  of 
an  ebonite  disc  turned  in  position  on  the  shaft,  into  the 
circumference  of  which  were  fitted,  at  intervals  of  a 
complete  period,  a  number  of  narrow  contact  pieces  of 
steel,  each  about  one-hundreth  of  a  cycle  in  width. 
This  form  of  contact  was  found  to  wear  very  well  and 
to  give  excellent  results,  provided  that  the  disc  was 
clean  and  running  perfectly  true.  The  performance  of 
the  contact  was  tested  by  taking  curves,  first  by  the  po- 
tentiometer balance  method,  and  then  by  the  deflection 
method  under  the  same  conditions.  In  the  second  case, 
any  variation  in  the  contact  resistance  would  be  made 
evident  by  an  unsteadiness  of  the  galvanometer.  The 
results  compared  very  favorably  so  long  as  the  resist- 
ance of  the  galvanometer  was  made  as  high  as  possible, 
but  even  in  this  case  it  was  obvious  that  the  potentio- 
meter method  was  greatly  to  be  preferred.  I,  therefore, 
abandoned  the  attempt  to  fit  up  an  automatic  recording 
apparatus  of  the  Blondel  type,  as  I  had  at  first  intended, 
and  did  not  return  to  the  question  of  obtaining  auto- 
matic records,  until  the  completion  of  the  recording  po- 
tentiometer at  a  later  date  appeared  to  offer  a 
more  convenient  and  accurate  solution  of  the  prob- 
lem. 

On  making  the  first  experiments  with  the  recording 
potentiometer,  I  found,  as  I  had  anticipated,  that  the 
resistance  of  the  cyclical  contact  was  a  matter  of  con- 
siderable importance.  In  order  to  secure  the  maximum 
sensitiveness  for  small  differences  of  potential,  it  was 
necessary  to  make  the  resistance  of  the  relay  or  gal- 
vanometer of  the  order  of  lo  ohms.  Under  these  cir- 
cumstances it  was  evident  that  any  imperfection  of  the 
contact,  although  it  would  have  no  effect  on  the  posi- 
tion of  the  balance  point  on  the  potentiometer  bridge- 
wire  directly,  would  reduce  the  sensitiveness  of  the 
relay,  and  thus  make  the  position  of  the  pen  lag  behind 
the  correct  reading,  owing  to  want  of  quickness  in  fol- 
lowing. With  the  object  of  reducing  the  resistance  of 
the  contact,  the  width  of  the  strips  in  the  circumference 
of  the  ebonite  disc  was  increased,  and  they  were  made 
to  project  slightly  and  slope  back  at  an  angle  with  the 
edge  ot  the  disc,  so  as  to  maintain  the  contact  as  long 
as  possible.  It  was  found,  however,  that  with  the  g  in. 
contact  disc  originally  fitted  on  this  machine,  the  peri- 
pheral velocity  was  too  great  for  this  form  of  contact, 
and  the  brushes  had  a  tendency  to  jump  and  break, 
especially  at  high  speeds.  To  get  over  the  difficulty  of 
the  peripheral  velocity,  without  abandoning  the  steel 
spring  contact,  a  small  fan  motor  of  a  common  type 
was  fitted  with  a  synchronising  rotor,  and  an  ebonite 
contact  disc  of  i  in.  diameter.  This  was  fitled  with  an 
oil  pad  to  keep  the  contact  clean,  and  gave  very  fair 
results  up  to  speeds  of  60  or  80  cycles  per  second.  It 
would  no  doubt  be  possible  to  make  some  better  form 
of  contact  for  the  purpose,  but,  as  the  small  motor 
worked  fairly  well,   and   the    time    at    my  disposal  was 


limited,  I  did   not    think    it    worth    while    to   make  any 
more  experiments  in  this  direction  at  the  time. 

The  drum  on  which  the  record  was  taken  in  the 
potentiometer  was  made  to  revolve  once  an  hour  by 
means  of  an  ordinary  clock  contained  in  the  barrel. 
The  simultaneous  revolution  of  the  contact  brushes 
might  have  been  very  simply  secured  by  means  of  a 
similar  clock.  But  in  order  to  secure  sufficient  power, 
and  to  avoid  any  possibility  of  slipping,  it  seemed  pre- 
ferable to  obtain  the  motion  from  the  spindle  of  the 
motor  itself  by  means  of  worm  gearing.  It  might 
appear  at  first  sight  that  this  would  lead  to  a  certain 
loss  of  accuracy,  as  the  interval  on  the  drum  corres- 
ponding to  the  wave  length  of  the  cycle  would  vary 
with  the  speed  of  the  motor.  In  reality,  however,  the 
accuracy  of  the  record  is,  in  any  case,  limited  by  the 
constancy  of  speed  and  voltage  of  the  generator.  The 
contact  springs  were  mounted  on  an  ebonite  arm  on  the 
face  of  a  worm  wheel  capable  of  turning  freely  on  a  boss 
concentric  with  the  shaft  of  the  motor.  The  tangent 
worm  was  driven  by  another  worm  wheel,  the  worm  of 
which  was  driven  by  a  large  pulley  belted  with  an  India 
rubber  band  to  a  small  pulley  on  the  shaft.  Each  of 
the  worm  wheels  had  100  teeth,  and  the  ratio  of  reduc- 
tion could  be  varied  by  varying  the  ratio  of  the  pulleys. 
In  the  records  here  reproduced,  the  speed  of  revolution 
of  the  contact  springs  was  adjusted  to  be  about  20  min. 
to  the  half  wave,  as  this  happened  to  give  the  best  pro- 
portions to  the  curve  with  the  drum  revolving  once  an 
hour,  and  a  scale  of  i  in.  to  50  volts  on  the  record. 
The  small  synchronous  motor,  fitted  in  this  manner 
with  a  slowly-revolving  cycle  contact,  was  complete  in 
itself,  and  proved  to  be  extremely  convenient  and  port- 
able, the  whole  weighing  only  10  or  15  lbs.  It  was 
generally  brought  up  to  speed  when  starting  by  means 
of  a  small  direct-current  motor,  but  a  hand  wheel  and 
belt  would  probably  be  in  many  cases  more  convenient. 
Such  faults  as  it  was  found  to  possess  were  not  inherent 
in  the  method  or  design,  but  were  due  to  the  cheapness 
of  the  machine  and  the  roughness  of  the  workmanship. 
The  poles  and  clearance  were  unsymmetrical,  the  rotor 
badly  balanced,  and  there  was  too  much  friction  and 
slack  in  the  bearings  and  brushes,  faults  which  might 
naturally  be  expected  in  a  cheap  commercial  motor 
hastily  adapted,  but  which  could  be  easily  remedied  in 
making  a  special  instrument  for  the  purpose.  The 
curves  here  reproduced,  which  were  taken  with  the 
first  rough  experimental  apparatus,  must  not,  therefore, 
be  regarded  as  a  fair  test  of  the  capabilities  of  the 
method.  And  when  we  consider  that  the  curves,  in 
addition  to  the  mechanical  defects  of  the  motor,  include 
all  the  variations  of  speed  and  voltage  of  the  supply 
company,  it  seems  likely  that  the  accuracy  of  the  ap- 
paratus under  favorable  conditions  will  be  limited  only 
by  the  scale  of  the  record,  and  the  fineness  of  the  line 
traced  by  the  pen.  The  current  cycle  curve  of  the 
small  motor  itself  is  much  the  most  irregular.  This 
might  naturally  be  expected,  and  is  probably  to  be  ex- 
plained by  variation  of  the  friction,  which  would  neces- 
sitate variation  im  the  torque  and  in  the  angle  of  lag  of 
the  rotor.  The  majority  of  the  irregularities  are,  how- 
ever, too  small  to  show  clearly  when  reduced  to  half 
the  original  scale.  This  is  very  creditable  to  the  steadi- 
ness of  the  voltage  and  speed  of  the  Royal  Electric 
Supply  Company. 

Description  of  the  Curves. — The  first  pair  of  curves 
are  of  a  familiar  type,  representing  the  volt  and  current 
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cycles  on  the  primary  of  a  5  h.p.  transformer  with  a 
closed  magnetic  circuit,  when  working  at  a  very  low 
magnetic  induction  with  no  load  on  the  secondary. 
The  experimental  transformer  was  not  connected  directly 
to  the  primary  mains  of  the  Royal  Electric  Co., 
but  to  the  100  volt  side  of  the  lighting  circuit  trans- 
former, which  was  otherwise  unloaded.  The  volt  and 
current  cycles  were  not  taken  simultaneously,  but  on 
successive  days.  The  correct  relative  lag  of  the  current 
curve  is  readily  obtained  on  the  record  sheet,  by  setting 
the  worm  wheel  carrying  the  contact  springs  at  the 
zero  mark,  and  putting  the  worm  in  gear  at  the 
moment  when  the  pen  reaches  the  zero  line  on  the 
drum.  The  scale  of  amperes  is  placed  on  the  right  of 
the  figure  in  each  case  corresponding  to  the  ampere 
curve  marked  (a)  ;  the  scale  of  volts  is  placed  on  the 
left  and  corresponds  to  the  curve  of  volts  marked  (v). 
The  scale  of  the  bridgewire  was  adjusted  in  the  present 
case  to  be  2  in.  to  the  volt.  The  current  to  be  de- 
lineated was  passed  through  a  non-inductive  resistance 
of  one  ohm,  so  that  the  scale  of  the  record  was  2  in.  to 
the  ampere.  For  the  volt  curve,  one-hundredth  part 
of  the  voltage  was  taken  by  means  of  a  ratio  box.  The 
scale  was,  therefore,  2  in.  to  100  volts.  The  horizon- 
tal time  scale  in  each  case  simply  marks  the  speed  of 
revolution  of  the  record  sheet  on  the  drum.  The  length 
of  a  wave  on  this  scale  depends  on  the  time  required  by 
the  contact  springs  to  turn  through  the  interval  corres- 
ponding to  a  cycle.  This  was  determined  by  the  speed 
of  the  motor,  and  by  the  ratio  of  the  reducing  gear. 
It  would  not  have  been  difficult  either  to  drive  the 
recording  drum  from  the  motor,  or  to  drive  the  contact 
springs  by  clockwork,  in  both  of  which  cases  the  wave 
length  on  the  record  would  have  been  constant.  It 
would  probably  be  more  interesting,  however,  at  least 
in  view  of  the  possibility  of  taking  all  day  records  in 
this  manner,  to  have  the  variations  of  speed  recorded 
by  the  variations  of  wave-length.  The  forms  of  the 
curves  given  in  Fig.  i  were  verified  indirectly  by  compari- 
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FIC.  1.— (.1)  Xu'.om  .tic  Record  of  Cur  ent  Cycle,  on  Primary  of  Unloaded  Trans- 
former. (V)  Automatic  Record  of  Volt-Cycle  of  Stanley  Alternators  of  the  Royal 
Electric  Co.,  Montreal.  Taken  by  Synchronous  Motor  at  the  McDonald  Physics 
Buildin}^,  one  mile  distant.     Speed,  65  Cycles  per  Second. 

son  with  curves  taken  off  the  same  transformer  under 
conditions  as  nearly  similar  as  possible,  by  the  poten- 
tiometer method,  with  a  sensitive  galvanometer  in  place 
of  the  relay  and  automatic  recorder,  and  using  the  Pyke 
and  Harris  alternator  as  a  synchronous  motor.  They 
were  also  verified  by  describing  the  hysteresis  loop  in 
each  case,  and  comparing  it  with  the  results  of  ballistic 
tests.  It  was  apparent  that  the  results  given  by  the 
automatic  recorder  were  at  least  as  accurate  as  those 
obtained  by  the  much  more  laborious  method  of  eye  ob- 
servations and  subsequent  plotting. 

The  pair  of  curves  exhibited  in  Fig.  2  were  taken  on 


the  same  record  sheet  about  the  same  lime  of  day. 
The  volt  curve  is  practically  a  repetition  of  the  previous 
volt  curve.  .At  other  times  in  the  day,  under  different 
conditions  of  load  on  the  supply  station,  the  form  of 
this  curve  was  found  to  be  considerably  modified.  The 
inequalities  of  the  curve,  which  are  seen  to  be  most 
conspicuous  near  the  vertex  of  the  wave,  were  in  all 
probability  chiefly  due  to  variations  of  speed  and  volt- 
age at  the  station.  The  current  curve  in  Fig.  j  is  tlie 
current  curve  of  the  small  synchronous  motor  itself, 
and  was  located  on  the  record  sheet,    as  previously  ex- 
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FIG.  2.  -  Automatic  Record  of  Volt  and  Current  Cycles  on  small  Synchronous 
Motor  with  Unsymmetrit.al  Slot  in  Pole  Pieces.  The  minute  irregularities  of  curve 
are  due  to  variations  of  speed  and  voltage  of  supply.  Connected  to  the  mains  of  the 
Royal  Electric  Co.  Record  lak  n  at  the  McD  nnld  Physics  Building,  McOill 
College,  Montreal. 

plained,  as  nearly  as  possible,  in  its  true  phase-relation 
to  the  volt  curve.  The  load  on  the  motor  was  largely 
due  to  eddy  currents  and  hysteresis,  in  addition  to 
mechanical  friction.  The  mechanical  friction  was  cer- 
tainly variable,  and  the  load  due  to  eddy  currents  would 
diminish  as  the  motor  became  heated.  The  curve 
shows  a  curious  want  of  symmetry,  which  is  no  doubt 
partly  to  be  explained  by  these  causes,  and  partly  hy 
the  want  of  symmetry  of  the  construction  of  the  motor 
itself.  The  dip  in  the  crest  of  each  wave  is  due  to  an 
unsymmetrical  slot  in  each  of  the  poles  of  the  motor. 
These  slots  were  occupied,  in  its  original  state,  as 
a  synchronous  induction  motor,  by  copper  plates,  par- 
tially shading  the  poles,  the  function  of  which  was  to 
give  sufficient  starting  torque  to  the  squirrel-cage  ar- 
mature, when  used  as  a  fan  motor.  The  other  irregu- 
larities of  the  curve  are  such  as  might  naturally  have 
been  expected  under  the  conditions  described.  The 
curve  itself  is  of  no  value  except  as  an  illustration  of 
the  performance  of  the  recorder.  It  is  quite  possible, 
however,  that  a  study  of  similar  curves,  obtained  from 
motors  under  different  conditions  of  load  and  supply, 
might  give  valuable  information  with  regard  to  the  best 
conditions  of  working  and  the  best  methods  of  con- 
struction. 

The  pair  of  curves  exhibited  in  Fig.  3  are  not  cycle 
curves,  but  are  given  as  an  illustration  of  the  sensitive- 
ness of  the  recorder  and  of  the  different  uses  to  which 
the  same  instrument  may  be  put.  The  change  from 
one  kind  of  record  to  the  other  is  effected  by  changing 
the  scale  ot  the  bridge-wire,  by  substituting  a  difl'erent 
wire  and  unplugging  suitable  resistance  coils.  In  the 
curve  Fig.  3  (a),  representing  the  discharge  of  a  small 
storage  cell  through  a  constant  resistance,  the  scale  of 
P.  D.  on  the  bridge-wire  of  the  recorder  was  only  i 
millivolt  per  inch,  the  record  being  intended  as  a  test 
of  the  delicacy  of  the  instrument.  The  P.  D.  to  be 
recorded  was  taken  from  the  potential  terminals  of  a 
standard    resistance    of    one-thousandth     of    an    ohm. 


October,  li 


CANADIAfl     EUECTI^lCflli     JiBYtS 


203 


through  which  the  current  was  passed.  The  scale  of 
the  record  was  therefore  i  in.  to  the  ampere.  The 
resistance  of  the  bridge-wire  had  been  adjusted  to  be 
one-twentieth  of  an  ohm  per  inch  by  means  of  a  suitable 
shunt,  and  the  current  through  it  was  adjusted  to  be 
20  milliamperes  by  means  of  an  adjustable  resistance 
and  a  standard  cell.  The  smoothness  and  steadiness 
of  the  record  obtained  under  these  conditions  were  very 
satisfactory,  considering  that  the  power  expended  on 
the  shunt  was  only  one-fortieth  of  a  watt,  at  a  current  of 
5  amperes.  As  compared  with  the  more  common  types 
of  recording  ammeters  it  will  be  observed  that  the 
resistance  of  the  shunt  required  is  extremely  low.  The 
scale,  moreover,  is  exactly  one  of  equal  parts,  and  the 
co-ordinates  of  the  record  are  rectangular,  as  the  pen  is 
moved  along  a  straight  slide  instead  of  describing  a 
circular  arc.  The  same  recording  instrument  and  scale 
can  also  be  used  for  any  range,  from  20  milliamperes 
to  20,000  amperes,  by  connecting  it  to  different  shunts 
of  suitable  magnitude  in  each  case. 

The  record  shown  in  Fig.  3  (b)  affords  an  even  more 
severe  test  of  the  capabilities  of  the  recorder.  The 
current  for  the  bridge  wire  in  this  case  was  taken  off 
the  power  circuit,  and  was  adjusted  to  be  30  milliam- 
peres at  550  volts,  so  that  the    scale  of  the  bridge-wire 
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FIG.  ^. — (a)  Discharge  Curve  of  a  Small  Storage  Cell,  (b)  Record  of  Load  on 
1,500  Kilowatt  Generator  of  the  Montreal  Street  Railway  Co.,  taken  at  the  Power 
House.  Note  changes  of  load  due  to  starting  and  stopping  other  engines.  These 
two  curves  were  taken  on  the  same  instrument,  changing  only  the  shunt. 

was  2  in.  to  three  millivolts.  The  P.  D.  to  be  recorded 
•.vas  taken  off  a  low  resistance  shunt  in  the  circuit  of 
the  large  1,500  kilowatt  generator  of  the  Montreal 
Street  Railway.  The  shunt  was  one  of  very  low- 
resistance,  so  that  the  P.D.  to  be  recorded  on  the 
bridge-wire  was  only  3.30  millivolts  for  a  circuit  of  1,000 
amperes  through  the  shunt.  The  scale  of  the  bridge- 
wire  being  i  in.  to  1.5  millivolts  at  550  volts,  and  being 
made  to  vary  directly  as  the  volts,  the  record  was  ob- 
tained in  watts,  on  a  scale  of  250  kilowatts  to  the  inch. 
The  P.D.  on  the  bridge-wire  in  this  case  was  slightly 
larger  than  in  the  previous  instance,  but  the  perform- 
ance of  the  instrument  was  in  realit}'  more  remark- 
able, because  it  was  hanging  on  the  wall  of  the  power 
house,  in  close  proximity  to  the  large  machines  and 
engines,  and  was  exposed  to  a  great  deal  of  vibration 
and  other  disturbance.  The  record  itself  presents 
some  features  of  interest  which  may  be  briefly  referred 
to.  The  large  engine  (No.  7)  was  started  a  little 
before  4  p.m.,  so  as  to  be  in  time  for  the  evening  load, 
which  reaches  a  maximum  between  6  and  7  p.m.  A 
load  of  about  1,000  amperes  was  switched  on,  and 
gradually  increased  to  over  2,000  in  the  course  of  the 
next  10  minutes.  Other  engines  were  started  in  a 
similar  manner  about  5:10  and  5:45,  as  the  main  load 
increased.  The  starting  of  these  engines  had  the  effect 
of  diminishing  the  load  on  the  big  generator  temporarily, 
as  shown  on  the  record.  Between  6  and  7  p.m.  four 
engines  of  1,000  h.p.  each  were  running,  in   addition  to 


the  big  engine.  One  of  these  w^as  shut  down  at  7  p.m., 
causing  a  temporary  increase  in  the  load  on  No.  7. 
About  7:30  p.m.  the  load  on  No.  7  was  gradually 
reduced  to  i  ,000  amperes,  and  it  was  cut  out  of  circuit  at 
7:45  p.m.,  after  which  the  reading  of  the  record  rapidly 
falls  to  o.  In  power  records  of  this  kind,  where  the 
load  is  rapidly  varying  10  or  20  per  cent,  up  and  down 
from  second  to  second,  it  is  necessary,  in  order  to 
obtain  a  clear  and  legible  curve,  that  the  recording  pen 
should  automatically  average  these  rapid  fluctuations,  a 
result  which  is  readily  secured  with  the  present  instru- 
ment by  suitably  limiting  the  rate  at  which  the  pen  can 
follow  a  sudden  change  of  load. 

The  foregoing  illustrations  do  not  by  any  means 
exhaust  the  possible  limits  of  delicacy  of  the  recording 
apparatus.  It  would  be  easy  to  make  the  relay  much 
more  sensitive,  if  required  for  special  work.  The 
present  pattern  is  very  simple,  and  is  quite  delicate 
enough  for  all  ordinary  purposes.  For  obtaining  cycle 
records  it  is  evidently  impossible  to  work  with  so  small 
a  P.D.  on  the  bridge-wire,  as  the  galvanometer  circuit 
is  closed  for  a  small  traction  only  of  each  cycle.  For 
this  reason  a  special  bridge-wire  was  constructed  of 
insulated  wire  wound  in  a  fine  screw  thread  on  a  brass 
rod  in  a  manner  similar  to  that  commonly  employed  in 
rheostats  for  fine  adjustments.  The  method  of  winding 
in  a  screw  thread  gives  great  regularity  and  uniformity 
almost  equal  to  that  of  the  plain  wire.  Brass  is  far 
preferable  to  hard  rubber  for  accurate  work,  and  there 
is  no  difficulty  in  obtaining  sufficiently  perfect  insulation. 
The  objection  to  the  spiral  is  that  the  contact  is  not 
quite  continuous,  but  in  the  present  instance,  the  steps 
on  the  record  due  to  the  fine  screw  thread  were  much 
smaller  than  the  irregularities  due  to  variation  in  speed 
and  voltage  of  the  supply.  For  finer  w-ork,  however,  it 
might  no  doubt  be  preferable  to  use  a  straight  con- 
tinuous wire  in  conjunction  with  a  more  delicate  form 
of  relay. 

The  cycle  records  above  reproduced  were  taken  on 
one  of  my  recording  instruments  b}-  Mr.  L.  W.  Gill, 
B  A.Sc. ,  one  of  the  research  students  at  the  McDonald 
Physics  Building  of  McGill  College,  who  also  assisted 
me  by  making  a  spiral  bridge-wire  and  parts  of  the 
small  synchronous  motor  to  my  designs. — The  Elec- 
trician. 


The  city  of  \ew  Westminster,  B.  C,  is  resisting  the  proposal 
of  a  company  to  tap  the  water  of  the  Coquitlan  Lake,  and  develop 
electric  power.  The  civic  authorities  believe  that  the  city  will  re- 
quire as  a  reservoir  all  the  water  supply  over  which  it  has  a  right. 

The  Electrical  Xews  is  indebted  to  the  Royal  Electric  Com- 
pany for  a  souvenir  of  the  recent  convention  of  the  Canadian 
Electrical  .Association  held  in  Montreal.  It  consists  of  a  photo- 
graph, 15  by  20  inches  in  size,  of  the  members  and  visitors  to  the 
convention,  taken  in  front  of  the  power  house  of  the  Chambly 
Manufacturing  Company  at  Chambly,  Que.,  in  which,  as  our 
readers  know,  Royal  Electric  apparatus  is  installed. 

.\  recent  issue  of  the  Electrical  World  contains  a  description  of 
a  new  central  station  built  by  the  Paris  Compressed  Air  Com- 
pany, of  Paris,  France,  a  concern  which  is  engaged  in  electric 
lighting  on  an  extensive  scale.  The  general  plan  on  which  the 
lighting  system  of  this  company  is  laid  out  is  one  which  has  never 
come  into  use  in  Canada  or  the  United  States,  being  what  is 
known  as  the  five  wire  system,  making  use  of  an  extension  of  the 
three  wire  principle.  Current  is  generated  at  500  volts,  and  dis- 
tributed on  two  wire  feeders  to  sub-station,  wherein  are  storage 
batteries  connected  across  the  main,  from  which  run  five  wire 
distribution  systems,  the  pressure  being  equalized  between  the 
four  ten-volt  circuits  of  the  distribution  system  in  series  with  each 
other  by  means  of  batteries.  In  this  way  a  great  economy  of 
copper  is  effected  over  the  ordiiiary  three  wire  system. 
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SPECIFICATIONS  FOR  THE  LONDON  ARC 
PLANT. 

We  have  received  the  following  letters  relative  to  the 
specifications  prepared  for  the  installation  of  an  arc 
plant  for  the  city  of  London,   Ont.: 

Montreal,  Sept.  sth,  189S. 

Gentlemen  :  Replying  to  your  favor  of  August  30th,  I  would 
say  that  it  appears  to  be  a  pretty  fair  specification  to  cover  this 
class  of  plant.  Any  criticisms  which  I  have  to  make  would  be 
confined  to  the  question  of  the  advisability  of  placing  restrictions 
on  the  tenderers  which,  if  lived  up  to,  may  shut  out  good  appar- 
atus. For  this  standard  apparatus  the  tenderer  will  offer  his 
standard  sizes,  and  any  restrictions  as  to  speed,  eflficiency,  heat- 
ing, etc.,  will  have  no  effect  on  the  tenders  made,  but  may  be  used 
to  block  out  certain  bids  when  the  contract  is  let.  It  appears  lo 
be  more  advisable,  where  slandtrd  apparatus  is  required,  lo  re- 
quest each  tenderer  to  state  and  giiaraiilee  what  his  apparatus  is 
capable  of  doing  in  regard  lo  healing,  regulation,  efliciency,  in- 
sulations, etc. 

I  also  notice  that  no  break  down  lest  is  specified,  but  the  insu- 
lation is  lo  be  259,000  ohms,  a  figure  much  too  low  for  this  appar- 
atus ;  the  test  in  any  case  being  useless  except  as  a  precaution 
before  applying  the  high  voltage  test. 

Yours  truly, 

Robert  A.  Ross,  E.  E. 


St.  Catharines,  Ont.,  Sept.  7th,  1898. 

Dear  Sir, — We  have  looked  over  the  specifications  carefully 
and  consider  them  very  complete  and  a  sufficient  protection  to  the 
city.  The  only  criticism  we  could  make  is  that  one  particular 
style  of  arc  lamp  is  mentioned  under  the  heading  of  ".\rc  Lamps" 
in  the  first  line  of  this  article.  There  are  probably  several  other 
lamps  besides  the  Adams-Bagnell  which  would  be  equally  as  satis- 
factory and  which  could  be  obtained  in  Canada,  whereas  it  would 
be  necessary  to  import  the  Adams-Bagnell  lamps  at  considerable 
expense.  The  size  of  dynamo  and  description  would  seem  to 
indicate  that  the  Brush  100  light  machine  was  the  one  required. 
The  specifications  might  have  been  broadened  somewhat  in  this 
respect,  though  the  wording  is  not  such  as  to  absolutely  exclude 
other  makes  of  dynamos. 

Taken  as  a  whole,  the  specifications  are  rather  above  the  ordi- 
nary specifications  met  with  in  bidding  on  municipal  plants,  and 
aside  from  the  items  above  mentioned  contain  no  features  which 
should  exclude  reputable  manufacturers  from  bidding,  while  on 
the  other  hand  the  city  appears  to  be  amply  protected,  and  should 
under  such  specifications  obtain  a  very  serviceable  plant. 
Yours  very  truly. 
The  1'ackard  Electric  Co.,  Limited. 

E.  E.  Cary,  Manager. 


Line  construction  is  apparently  all  right.  Not  being  acquainted 
wiih  local  conditions  can  make  no  comment. 

Wire.  This  section  is  lengthy  without  striking  the  point.  The 
wire  is  to  be  covered  wilh  a  triple  covering  of  insulated  ni;itcrial. 
Question  :  What  class  of  insulated  material  is  rei|uiri'*.l.  ilr\'  nu-d 
or  pure  para  rubber? 

Acceptance  of  plant.  We  do  not  ihink  it  fair  thai  such  exact- 
ing specifications  should  he  left  in  the  hands  of  the  city  engineer 
or  an  electrical  expert  lo  be  chosen  by  him,  but  rather  th.il  one 
should  be  named  before,  or  mutually  agreed  upon.  Finally,  we 
would  say  that  in  our  belief  it  is  absolute  folly  in  view  of  the 
present  advanced  state  of  the  art,  to  install  9.6  ampere  machines 
and  open  arc  lamps  for  municipal  arc  lighting. 
Yours  respectfully, 

John  Eorman, 

Per  Geo.  H.  Hill. 


Montreal,  Sept.  3rd,  i8g8. 

Gentlemen  :  Not  being  directly  interested  in  the  manufacture  or 
sale  of  arc  light  apparatus,  the  question  is  not  of  sufficient  import- 
ance for  us  to  give  as  complete  criticism  as  you  might  desire.  We 
may  say,  however,  that  on  going  over  same  we  rather  think  as  a 
whole  the  specification  is,  from  the  point  of  view  of  the  engineer, 
a  very  good  one,  except  that  one  has  but  to  read  between  the  lines 
to  see  exactly  what  class  of  apparatus  is  aimed  at. 

Briefly,  we  consider  the  specifica'ions  on  dynamos  good. 
Guarantee  on  dynamos  altogether  too  excessive,  as  we  do  not  see 
why  any  manufacturer  should  be  compelled  to  practically  offer  a 
blanket  insurance  on  the  whole  plant  against  fire,  water  or  light- 
ning for  one  year.  The  specifications  for  testing  instruments  are 
all  right,  except  that  we  doubt  whether  an  instrument  can  be 
made  that  will  stand  being  left  in  current  at  all  times  without 
altering  the  calibration. 

.Arc  lamps.  In  this  section  we  may  say  that  the  engineer  has 
had  sufficient  confidence  in  himself  to  name  the  style  of  arc  lamp 
desired.  Here  we  consider  he  should  stop,  without  asking  for 
such  a  complete  guarantee  as  "shall  be  free  from  hissing,  flicking 
or  flaming  when  provided  wilh  ordinary  commercial  standard  car- 
bons "  ;  also,  where  does  the  limit  come  in  for  "  no  complicated 
clockwork  mechanism  "  ?  Lamp  guarantee  is  fair  ;  hangers  and 
hanging  equipment  all  right,  except  that  manilla  rope  is  not  satis- 
factory for  the  work  required. 

Swilchboard  apparatus  is  fair,  with  the  exception  that  we  do 
not  see  why  he  should  put  in  the  clause  "  with  least  possible 
danger  10  short  circuit  or  error."  Why  nol  make  it  "with  no 
possible  danger." 


Pic'TON,  Ont.,  Sept.  19th,  1898. 
Hkak  Sik,  In  your  September  number  you  publish  copy  of 
specifications  for  electric  plant  for  city  of  London,  and  ask  for  the 
opinions  of  electrical  men  on  the  same.  I  am  not  a  manufacturer, 
neither  am  I  what  you  wou'd  call  an  electrical  engineer,  but  am 
somewhat  interested  in  electrical  work,  and  I  therefore  offer  the 
following  short  notes  on  the  specifications  : 

The  specifications  are,  I  think,  so  far  as  the  city  of  London  is 
concerned,  very  complete,  but  they  are  a  shade  hard  on  certain 
manufacturers.  The  first,  and  about  the  most  objectionable 
feature  that  strikes  me,  is  the  guarantee  of  the  dynamo.  The 
engineer  says  "  the  machine  or  machines  must  stand  a  sudden 
short  circuit  for  a  period  of  five  minutes."  Now,  who  ever  saw  a 
100  light  dynamo,  9i°,7  amperes,  about  75  horse  power,  that  would 
stand  a  short  circuit  for  five  minutes  and  not  burn  up,  and  if  the 
building  was  not  fireproof  it  would  surely  set  it  on  fire  also.  A 
regulator  under  those  conditions  would  require  to  act  very  tpiickly, 
in  fact  I  think  it  would  have  to  shift  the  brushes  from  the  heaviest 
point,  where  Ihey  would  certainly  be  with  100  lights  on  a  100  light 
machine,  to  lightest  point  in  five  to  ten  seconds  to  avoid  burning 
the  dynamo  very  badly.  Now,  if  regulator  works  in  this  short 
space  of  time,  what  is  the  use  of  limiting  the  test  lo  five  minutes. 
You  may  as  well  make  it  five  hours,  for  the  machines  would  not 
be  generating  any  current  after  Ihe  brushes  had  been  shifted  to 
their  lightest  point. 

As  to  the  arc  lamps,  what  is  the  use  of  asking  for  tenders  and 
stating  the  name  and  style  of  lamp  bv  specifying  the  .Adams-Bag- 
nell single  carbon  lamp?  Does  this  not  exclude  all  other  maker* 
of  lamps  from  tendering  for  this  part  of  the  plant  ?  If  the  .Adams- 
Bagnell  is  the  best  lamp,  and  the  city  of  London  are  bound  to 
have  them,  why  not  buy  them  direct  from  Ihe  makers  and  thereby 
get  a  better  price  than  they  would  by  advertising  and  asking  for 
a  certain  make  of  lamp.  The  makers,  or  agents  for  this  lamp, 
can  tender  away  up  and  still  get  the  contract,  as  Ihe  corporation 
have  already  said  we  must  have  this  make  of  lamp.  Had  Ihe 
coiporation  asked  for  lenders  in  the  usual  way,  they  would  likely 
have  received  a  tender  for  this  lamp,  which  would  have  been  down 
among  Ihe  rest  ;  then  they  could  have  accepted  this  tender,  and 
at  Ihe  same  time  not  caused  the  -Adams-Bagnell  Lamp  Company 
to  Ihink  that  they  were  the  only  lamp  makers  in  the  world. 

Yours  truly, 

T.  O.  Crandel. 


Toronto,  Ont.,  Sept.  23rd,  1898. 

Dear  Sik, — Kejilying  to  your  favor  of  Aug.  30th,  requesting  my 
criticism  of  the  London  specifications,  a  copy  of  which  you  enclosed, 
would  say  : — 

These  specifications  are  quite  comprehensive,  and  provide  for  a  com- 
plete installation  of  high  quality,  hence  a  technical  criticism  will  be  more 
or  less  superfluous.  Some  adverse  conmients  have,  I  believe,  been  en- 
gendered among  a  number  of  manufacturers  of  electrical  apparatus  by 
the  action  of  the  consulting  engineer  for  the  city  of  London  in  demand- 
ing through  the  specificalions  the  furnishing  of  arc  lamps  made  solely  by 
a  certain  well-known  company,  and  sold  in  Canada  by  themselves  ex- 
clusively, thereby  jiraclically  prohibiting  or  at  least  discouraging  Ihe 
makers  of  other  lamps  from  tendering  their  respective  types  or  makes. 
On  this  matter  I  have  no  objection  to  expressing  my  opinion  as  a  con- 
sul'ing  engineer. 

Before  dealing  directly  wilh  the  subject  proper,  it  will  perhaps  be  as 
well  to  briefly  outline  the  position  and  duties  to  be  reasonably  expected 
of  the  consulting  engineer  in  matters  of  this  nature,  in  order  that  the 
apparent  motives  which  actuated  Ihe  cily  engineer  in  the  present  in- 
stance may  the  more  readily  be  appreciated. 

In   the  majority  of  proposed  electrical  enterprises  entailing  the  ex- 
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penditute  of  large  siim5  of  money,  the  general  design  and  leclinical  de- 
tails of  the  installation  are  placed  under  the  direction  of  an  expert  or 
engineer  making  a  specialty  of  such  work  ;  this  engineer,  after  carefully 
ascertaining  the  conditions  under  which  the  plant  will  operate  and  the 
requirements  it  may  be  expected  to  fulfill,  formulates  the  requisite  speci- 
fications enumerating  and  describing  the  general  and  special  apparatus 
to  comprise  the  complete  equipment,  the  number  of  each  sepaiale  kind 
or  piece  of  apjiaralus,  its  capacity  and  other  necessary  general  details, 
and  lastly,  but  most  important,  the  minimum  degree  of  good  quality  and 
perfection  in  the  apparatus  permissible  to  ensure  favorable  consideration 
of  the  tender.  The  tendency  is  now  fortunately  gaining  ground  among 
engineers  to  call  for  and  insist  on  the  purchase  of  only  the  highest  and 
most  perfectly  developed  apparatus,  electrical  or  mechanical.  Tenders 
are  then  received  and  examined  by  the  engineer,  and  those  providing 
for  that  quality  of  apparatus  best  adapted  to  meet  the  requirements  fully 
are  usually  recommended  for  acceptance.  I  spy  "  usually  recom- 
mended," since  it  occasionally  happens  that  limited  finances  exert  a 
strong  influence  in  determining  the  quality  of  the  apparatus  to  be  ac- 
cepted by  the  purchaser.  Assuming  the  highest  quality  to  have  been 
accepted  on  the  engineer's  recommendation,  after  reception  and  exami- 
nation of  tenders,  at  least  two  very  important  results  will  have  been  at- 
tained :  P'irstly,  the  purchaser  of  the  apparatus  will  have  benefitted  to 
an  appreciable  extent  financially  through  the  competitive  prices  received 
from  the  manufacturers  of  an  acceptable  grade  of  apparatus  ;  and 
secondly,  a  very  strong  incentive  will  have  been  (jflfered  the  manufactur- 
ers to  continue  developing  and  im|)r()ving  their  several  lines  of  manufac- 
ture to  the  utmost  limits  of  perfection  cotemporaneously  attainable — an 
incentive  which  cannot  fail  at  least  ultimately  in  producing  results  having 
an  inestimable  value  for  the  human  race  in  general. 

It  seems  to  me  that  the  city  engineer  of  London  has  faithfully  en- 
deavored to  fulfill  the  duties  of  his  responsible  position  with  the  above 
ends  in  view,  since  he  has  not  only  provided  for  the  supplying  of  what 
he  believes  to  be  the  best  arc  lamp  on  the  market,  but  fias  otherwise 
specified  qualities  in  the  remaining  portions  of  the  plant  which  are  cer- 
tainly of  a  high  degree.  What  his  reasons  are,  however,  for  concluding 
that  but  one  make  of  arc  lamp  is  above  all  others  the  best  adapted  to 
meet  the  particular  requirenrents  of  his  clients  I  do  not  propose  to  dis- 
cuss, and  will  therefore  await  his  reply  or  explanation,  if  he  be  disposed 
to  publish  one.  For  my  own  part,  I  am  of  the  opinion  that  when  arti- 
cles or  apparatus  of  general  manufacture,  such  as  arc  and  incandescent 
lamps,  supplies,  dynamos,  engines  and  boilers,  etc.,  are  to  be  purchased 
by  tender,  it  will  be  more  to  the  advantage  of  all  concerned  (the  clients 
as  well  as  the  manufacturers)  for  the  engineer  to  avoid  s]:)ecifying  any 
particular  make,  even  though  it  be  of  a  type  slightly  diflferent  from  the 
average,  and  instead  to  so  present  the  requirements,  conditions  and 
guarantees  to  be  fulfilled,  etc.,  by  means  of  a  reasi>nably  close  specific 
description  or  general  specifications,  that  the  supplying  of  the  requisite 
quality  or  essential  type  of  apparatus  can  be  provided  for  under  the  usual 
conditions. 

If  the  engineer  should  feel  justified  in  purchasing  a  specific  make  of 
apparatus  before  tenders  for  the  remaining  portions  of  the  equipment 
are  asked,  and  accordingly  signifies  this  intention  in  his  specificati(ins, 
he  renders  liable  the  establishing  of  a  precedent  which  has  repeatedly 
proven  detrimental  to  the  best  interests  of  clients  and  the  electrical  busi- 
ness in  the  United  -States.  The  reason  for  this  should  be  apparent  to 
the  readers  of  your  valuable  paper  who  have  had  experience  in  these 
matters. 

Yours  very  truly, 

RonKRicic  J.  Parker. 


PERSONAL. 

Mr.  Gardner,  of  the  Ottawa  Electric  Cornpan\',  has  taken 
charge  of  No.  2  power  house. 

Mr.  F.  A.  Cambridg'e  has  been  ajipointed  electrician  for  the 
city  of  Winnipeg',  Man.  One  of  the  chief  duties  will  be  the  in- 
spection of  electric  wiring. 

Mr.  Alex.  Hunter,  for  over  thirty  years  assistant  chief  operator 
for  the  Great  Northwestern  Telegraph  Company,  Toronto,  died 
last  month.  He  was  well  known  to  the  telegraph  fraternity 
throughout  the  Dominion. 

Mr.  Charles  B.  Routh,  of  the  Ottawa  Electric  Light  Coinpairy's 
arc  light  station,  has  severed  his  connection  with  the  company, 
and  will  in  future  reside  in  British  Columbia,  where  he  has 
secured  a  lucrative  position. 

The  honor  of  being  elected  a  member  of  the  Executive  Com- 
mittee of  the  Street  Railwav  Accountants"  Association  of  .\irrerica 
was  conferred  upotr  Mr.  J.  D.  Eraser,  secretary-treasurer  of  the 
Ottawa  Electric  Railway  Company,  at  a  recent  convention. 

Dr.  John  Hopkinson,  the  well-known  English  electrical  en- 
gineer, was  killed  at  Berne,  Switzerland,  while  ascending  the 
high  Alps  without  a  guide.  Dr.  Hopkinson  had  devoted  much 
attention  to  electrical  research,  having  given  the  results  of  his 
experiments  in  various  papers  read  before  the  Royal  Society  and 
other  institutions.  In  the  year  1893  he  made  some  improvements 
in  the  Edison  dynamo,  which  proved  to  be  of  exceptional  im- 
portance in  d\'namo  construction.  He  developed  to  a  large  extent 
the  theory  of  alternating  dynamos,  and  received  from  the  West- 
inghouse  Company  the  sum  of  $9,000  for  his  British  patents  on 
the  three-wire  system  of  distribution,  which  he  invented  simul- 
taneously with  Edison  in  the  United  States.  At  the  time  of  his 
death,  it  was  Dr.  Hopkinson's  intention  to  shortly  sail  for  New 
York,  to  form  a  syndicate  to  develop  other  recent  inventions. 


The  Maritime  Sulphite  Fibre  Co.,  Chatham,  N.B. ,  have  ordered 
a  500  h.p.  cross  compound  condensing  engine  from  the  Robb  En- 
gineering Co.,  to  replace  their  present  2:^,0  h.p.  simple  engine  and 
to  provide  for  contemplated  enlargements  of  their  plant.  They 
expect  their  new  engine  to  effect  a  large  saving  in  fuel  over  the 
type  they  are  now  using,  as  well  as  to  give  much  better  speed 
regulation. 


CANADIAN  ELECTRICAL  STUDENTS' 
COMPETITION. 

It  is  the  intention  of  the  ptiblisher.s  of  the  Electrical 
News  to  offer  two  or  more  prizes  to  students  of  elec- 
tricity in  Canadian  schools  and  universities,  for  the  best 
essay  on  a  specified  subject.  The  conditions  and  full 
particulars  will  be  published  in  the  Klectrical  News 
tor  November.  Meanwhile,  it  can  be  stated  that  the 
proposal  has  been  favorably  received  by  the  authorities 
of  some  of  the  leadinsj  schools.  It  is  hoped  that  the 
students  for  w-hose  benefit  chiefly  the  competition  is 
being-  instituted,  will  take  an  active  interest  and  thereby 
ensure  its  success. 


PROF.  R.  B.  OWENS. 

Professor  R.  B.  Owens,  E.E.,  who  has  recently 
received  the  appointment  ti)  the  W.  C.  McDonald 
Chair  of  Electrical  P'ngineering  at  McGill  University, 
Montreal,  ia  succession  to  Professor  Carus-Wilson,  is 
a  comparatively  young  man.  He  was  chosen  from 
among  the  teaching  staff  of  the  great  universities  of  the 
United  Slates,  and  brings  with  him  a  record  tor  marked 
originality,  ability  and  energy. 

Professor  Owens  was  born  in  the  southern  part  of 
Maryland,  a  state  of  which    his  mother's    great    grand- 
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Fkok.    R.    B.   Owe.n's, 

Professor  of  Electrical  Engineering,  McGill  University    Montreal. 

father  was  the  first  Democratic  governor.  He  spent 
three  years  in  an  old  military  school  at  Maryland,  and 
was  the  youngest  to  graduate  since  its  founding  in  1774. 
After  a  brief  connection  with  the  old  Baxter  Motor  Com- 
pany, he  resumed  study  at  Johns  Hopkins  University  in 
Baltimore,  under  Dr.  Louis  Duncan,  and  obtained  a 
high  standing  in  mathematics  and  physics.  He  was 
then  for  a  time  with  the  Excelsior  Company  in  New 
York,  and  put  in  and  superintended  the  Thomson- 
Houston  station  at  Greenwich,  Conn.  In  the  year  1891 
he  obtained  the  degree  of  E.  E.  from  Columbia  Univer- 
sity, having  been  a  student  under  Professor  Crocker. 

In  his  organization  work  at  Nebraska  University 
Prof.  Owens  attained  a  high  degree  of  success.  He 
was  first  appointed  .'\djunct  Professor  of  Electrical  Engi- 
neering upon  the  opening  of  that  department,  becoming 
professor  in  1894,  and  in  1895  hs  assumed  full  charge 
of  the  Department  of  Electrical  and  Steam  Engineering, 
which  position  he  resigned  recently.  While  thus  en- 
gaged he  succeeded  in  building  up  the  engineering 
course  of  that  university  to  a  high  standard.  He  was 
one  of  the  judges  of  electrical  exhibits  at  the  World's 
Fair.  Prof.  Owens  has  recently  been  elected  to  a  Tyndall 
Fellowship  by  Columbia  University,  and  is  director  of 
Bureaus  of  Electricity  and  Machinery  at  the  Trans-Mis- 
sissipi  Exposition  at  Omaha.  He  is  also  a  member  of 
the  Western  Society  of  Engineers,  the  American  Society 
of  Mechanical  Engineers,  and  thecouncil  of  the  Society  for 
the  Promotion  ot  Engineering  Education,  and  vice-presi- 
dent of  the  American  Institute  of  Electrical  Engineers. 
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ELECTRIC  GONG  BUOYS    AUDIBLE  VERSUS 
VISUAL  SIGNALS.- 

llv  K-  A.  Hamilton,  E.K. 

It  is  now  some  five  years  or  more  since  1  first  made 
the  proposition  contained  in  this  paper,  viz.,  to  make 
use  of  electricity  for  the  purpose  of  facilitating  naviga- 
tion, more  especially  in  providing  a  system  of  signal 
buoys  by  means  of  which  the  mariner  would  be  enabled 
to  reach  his  destination  with  comparative  ease  and  safety, 
underconditions  which  normally  would  bebothdiflicultand 
dangerous.     The  idea  tormulated  was  brielly  as  follows: 

To  connect  by  means  of  a  submarine  cable  a  system 
of  buoys,  fitted  with  powerlul  electric  gongs,  these 
buoys  to  be  placed  in    the  oiling   in  such  positions  that 


vessels  could,  without  risk,  run  to  leeward  of  them  and 
consequently  come  within  range  of  the  gong  signals. 

It  is  well  known  that  whilst  even  the  report  of  a 
cannon  can  be  heard  but  a  short  distance  to  windward, 
the  camparatively  feeble  note  of  the  automatic  whistling 
buoy  will  be  distinctly  audible  five  or  six  miles  to 
leeward.  Bearing  in  mind  this  fact,  it  would  seem 
reasonable  that  the  vibrations  -.vhich  it  is  possible  to 
cause  by  striking  a  bell  by  means  of  power  produced 
and  controlled  by  electricity  could  be  heard  some  con- 
siderable distance  down  the  wind.  With  this  object  in 
view  I  planned  out  the  system  hereinafter  described. 

Before  proceeding  to  explain  the  .details  of  the 
method  proposed,  I  would  beg  to  be  permitted  to 
submit  a  few  observations  with  regard  to  the  necessity 
of  providing  means  for  facilitating  the  entrance  of 
vessels  to  our  harbors. 

Whilst  it  cannot  be  denied  that  the  whistling  buoy, 
commonly  known  as  Courtney's  automatic  buoy,  has 
done,  and  is  doing  good  service,  it  must  be  admitted 
that  something  more  is  needed  in  the  way  of  guides  to 
the  mariner,  for  these  ponderous  whistling  buoys  must 
necessarily  be  moored  in  shallow  water,  and,  con- 
sequently, in  the  majority  of  cases,  near  the  shore,  so 
that  in  the  endeavor  to  "pickup"  the  sound  of  the 
whistle  it  is  necessary  to  run  the  vessel  nearer  to  the 
shore  and  to  outlying  dangers  than  is  desirable.  Let  us 
taks  the  approaches  to  Halifax  Harbor  as  a  typical  case. 

An  automatic  buoy  is  moored  on  the  Outer  Bank,  5 
miles  from  Sambro  light,  in  a  depth  of  twenty-four 
fathoms,  and  another  nine  miles  to  the  north-eastward 
of  this  in  37  fathoms.  To  stand  in  to  leew-ard  of  these 
buoys  in  thick  weather  during  a  southerly  gale  would 
be  a  hazardous  proceeding,  as  there  are  many  outlying 
dangers  in  the  vicinity. 

*  Paper  read  at  the  first  convention  of  the  Maritime  Electrical  Association,  Sep- 
tember 27th,  1898. 


Taking  into  account  the  fact  that  the  conditions  of 
weather  are  such  that  south  in  the  wind  means  fog, 
rain  or  snow,  it  is  evident  that  a  vessel  must  pass 
inside  the  buoy,  that  is  to  say,  between  it  and  the  land, 
before  the  sound  of  the  whistle  will  be  heard.  There 
are  times,  it  is  true,  when  the  buoy  signal  will  be 
audible  in  the  other  direction,  for  instance  during  fog 
unaccompanied  by  wind,  but  the  point  1  wish  to  em- 
phasize will  be  at  once  recognized  when  the  combined 
conditions  of  a  south-east  gale  with  rain  are  considered. 
Under  these  circumstances  we  have  thick  weather  and, 
for  a  vessel  approaching  the  land,  a  lee  shore.  The 
vessel  has  perhaps  made  a  rapid  passage  across  the 
.Xtlantic.  .-\  master  of  ortho-dromics  has  navigated  the 
latest  triumph  in  marine  architecture  to  within  an  hour's 
run  of  her  destination,  but,  owing  to  thick  weather, 
and  the  absence  of  any  indication  as  to  his  where- 
abouts, the  prudent  mariner  has  perforce  to  point  his 
ship  to  the  wind  and  await  more  favorable  conditions. 
It  is  possible  that  after  groping  about  in  the  fog  and 
rain,  anxiously  listening  for  the  moan  of  the  automatic 
buoy,  and  continually  heaving  the  lead,  the  w-orn  out 
but  vigilant  commander  is  fortunate  enough  to  come 
within  the  range  of  the  spasmodic  toot  of  the  buoy,  but 
the  chances  are  against  any  such  lucky  hit,  and  at  the 
very  best  many  hours  are  lost  in  the  endeavor  to 
establish  the  position  of  the  ship,  under  conditions  not 
altogether  unaccompanied  by  danger. 

Now,  what  would  be  of  incalculable  value  to  the 
mariner  could  be  provided  by  means  of  a  sjstem  of  aud- 
ible signals  placed  broad  off  in  the  oiling  at  such  a  dis- 
tance that  vessels  could  boldly  stand  in  to  leeward,  and 
therefore  be  sure  of  coming  within  range  of  the  signals. 

In  order  to  multiply  the  chances  of  attaining  the  de- 
sired result,  at  least  three  buoys  should  be  distributed 
across  the  approaches  to  the  harbor,  in  a  manner  to  be 
hereafter  determined  by  those  who  are  the  best  qualified 
to  select  the  respective  positions.  The  writer  would 
here  merely  suggest  the  placing  of  these  buoys  in  the 
positions  indicated  on  the  accompanying  chart,  on  which 
it  will  be  seen  that  the  distribution  is  such  that  in  stand- 
ing across,  in  perfectly  safe  water,  and  parallel  to  the 
coast,  a  vessel  could  pass  to    leeward  of  the  buoys,  so 


Fig.  2 

that  in  approaching  the  vicinity  of  the  harbor,  a  few 
short  runs  in  the  direction  shown  by  the  arrows  would 
bring  the  ship  near  to  and  to  Icew-ard  of  one  of  the  buoys. 
It  is,  of  course,  well  known,  and  recognized,  with  no 
small  degree  of  admiration  for  the  skill  and  nerve  dis- 
played, that  there  are  certain  captains  for  whom  the 
weather  is  always  clear — that  is  to  say,  it  is  never  too 
thick  to  prevent  their  running  in,  even  to  the  very 
wharf,  without  a  glimpse  of  anything,  save  perhaps  the 
ghostly  form  of  Meagher's  Beach  light-house—  but  it  is 
only  fair  to  state  that  such  instances  are  not  the  rule, 
and  here  it  may  be  remarked  that  the  chief  object  aimed 
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at  is  to  assist  the  ocean  liner  and  other  vessels  that 
have  run  long  distances,  and  not  so  much  the  coaster, 
with  a  comparative!}'  short  departure.  At  the  same 
time,  the  fact  must  not  be  lost  sight  of  that  the  addi- 
tional facilities  here  proposed  would  be  of  inestimable 
value  to  every  description  of  craft,  including  pilot  ves- 
sels, which  could,  under  the  conditions  proposed,  patrol 
in  safe  waters. 

Having  indicated  in  a  cursory  manner  the  needs  and 
objects  ot  the  proposed  scheme,  I  now  proceed  to  the 
details  connected  with  the  apparatus  required.  This 
part  of  my  subject  may  be  conveniently  considered  under 
the  following  heads,  viz.,  buoys,  moorings,  fittings, 
cables  and  signalling  appliances.  A  suitable  form  of 
buoy  is  that  known  as  the  "spar  buoy,"  which  consists 
ot  an  iron  cylinder  terminating  at  each  extremity  in  the 
frustum  of  a  cone.  Such  a  buoy  is  shown  in  Fig.  i,  in 
which  a  sectional  elevation  is  presented.  The  fittings 
consists  ot  shackles,  thimbles,  bridle  chain,  staff  and 
junction  box.  The  moorings  consist  of  the  cable  itself, 
connected  to  the  buoy  in  the  manner  hereinafter  de- 
scribed. Another  form  of  buoy  is  shown  in  Fig.  2. 
The  shape  is  that  of  a  truncated  cone,  the  base  ot  which 
is  the  segment  of  a  sphere  with  a  cylinder  attached,  a 
cylinder  being  also  recessed  in  the  cone  for  the  reception 
of  a  detachable  cylindrical  box  in  which  the  electrical 
and  mechanical  appliances  are  placed,  and  over  which 
the  bell  is  supported.  A  tube  through  which  the  cable 
is  led  is  run  through  the  middle  of  the  buoy. 

The  upper  part  of  the  buoy  not  including  the  cylin- 
drical portion  is  the  air  chamber,  and  the  lower  part 
provides  a  space  for  water  ballast,  and  at  the  extremity 
ot  this  two  arms  are  attached,  between  which  the  cable 
is  secured  in  the  manner  shown  at  B,  Fig.  1 ,  and  at  A  and 
B,  Fig.  3.  The  two  parts  of  the  cable  are  crossed  and 
"  seized  "  and  worked  over  the  thimble  (b),  and  further 
"seized"  below  the  latter.  Above  the  thimble  the  two 
parts,  twisted  together  and  served,  are  led  through  the 
pipe  inside  the  buoy,  or  up  the  sideof  the  buoy  if  necessary, 


Fig.  3. 

protection  in  this  case  being  afforded  by  means  of  battens 
or  other  suitable  appliances.  A  bridle  is  attached  below 
the  thimble  and  secured  at  a  convenient  place,  for  the 
purpose  of  facilitating  the  operation  of  disconnecting  the 
buoy  from  the  cable. 

The  main  line — that  is  to  say,  the  cable  connecting 
the  outer  position  with  the  station  on  shore — I  divide 
into  as  many  sections  as  there  are  buoys.  Each  section 
is  connected  by  means  of  couplings,  the  ends  of  the 
sections  being  fitted  with  thimbles  through  vi-hich  the 
coupling  bolts  are  passed. 

The  coupling  pieces  consist  of  two  cast  iron  plates,  in 
which  are  three  bolt  holes  and  three  slots.  These  plates 
are  crowned  or  rounded  above  and  below  in  order  to  pro- 
vide a  hollow  chamber  for  the  cable  connections. 


The  bolls  serve  the  double  purpose  of  holding-  the  two  plates 
together  and  securing  the  cable  ends  to  the  couplings.  The 
hollow  receptacle  affords  protection  to  the  joints  between  the 
main  cable  and  the  branch  lines  leadings  to  the  buoy.  A  suitable 
sort  of  coupling  is  shown  in  Fig.  4.  The  main  cable  ends  i  and  2 
and  the  branch  cable  3  are  placed  in  their  respective  slots  and  se- 
cured in  position  by  means  of  the  top  plate  and  the  bolls,  as 
shown  in  the  diagram. 

The  yoke  and  chain  are  for  the  purpose  of  facilitating  the  opera- 
tion of  buoying  the  bight,  as  explained  hereafter. 

The  following  modus  operandi  is  proposed  :     The    cable  having 


Fig.  4. 

sumed,  and  at  the  same  time  a  small  anchor  buoy  is  slipped  with 
a  convenient  length  of  rope  attached,  the  connection  being  thus 
readily  accessible. 

The  yoke  to  which  the  chain  carrying  the  buoy  rope  is  attached 
is  for  the  purpose  of  preventing  the  anchor  buoy  tackle  from  being 
twisted  up  around  the  coupling  as  it  and  the  cable  are  lowered  to 
the  bottom. 

The  same  operations  are  performed  at  the  end  of  each  section, 
with  the  exception  of  the  end  one.  Here  the  first  branch  cable  is 
connected  by  a  perfect  joint  between  it  and  the  main  line.  The 
branch  cable,  being  paid  out  to  near  the  end,  is  secured  to  the 
buoy  and  the  latter  is  slipped.  The  cable  is  then  picked  up  at  the 
various  couplings  and  the  branch  lines.connected  and  paid  out  at 
right  angles  to  the  main  cable. 

As  the  buoys  are  moored  by  the  cable  itself,  it  is  necessary  that 
this  be  provided  with  some  protection  against  abrasion.  This 
object  is  effected  in  the  following  manner:  A  rounding  of  chain  is 
applied  over  a  length  of  cable  depending  on  the  depth  of  water 
in  which  the  buoy  is  moored  and  the  nature  of  the  bottom.  It  is 
to  render  the  examination  of  this  portion  of  the  system  compara- 
tively easy  that  paying  out  at  right  angles  to  the  main  cable  is 
recommended  ;  besides  this,  it  reduces  the  chance;  of  wear  and 
tear  on  the  main  line,  which  remains  undisturbed  whenever  the 
buoy  moorings  are  examined. 

The  following  explanation  concerning  the  operation  of  attaching 
a  buoy  to  a  branch  cable  may  be  of  interest  :  Having  paid  out  a 
branch  line  to  within  a  few  fathoms  of  its  end,  attach  a  slip  rope. 
Pass  a  heaving  line  down  through  tube  of  buoy  and  bend  on  to 
thimble  at  end  of  cable,  pull  the  latter  up  the  tube,  remove  cover 
placed  over  the  cores  for  protection,  secure  the  conductors  to  their 
respective  terminals  in  the  connecting  box,  insert  pin  through  eye 
of  thimble  and  close  the  box,  at  the  same  time  pass  bolt  through 
thimble  of  cable  at  heel  of  buoy,  attach  bridle  chain  to  cable  and 
secure  it  to  tripod  of  buoy.  Drop  buoy  and  cut  slip  rope.  In 
picking  up  the  buoy  and  moorings  the  following  precautions 
should  be  observed  :  On  disconnecting  the  junction  box,  attach  a 
"  tail  "  of  heaving  line  through  the  eye  of  thimble,  in  order  to  pro- 
vide a  means  of  saving  the  ends  of  core  from  being  used  as  a 
lanyard.  Secure  cover  over  tube  and  close  junction  box.  Shackle 
on  bridle  chain,  heave  awaj'  and  cant  buoy  ;  remove  bolt  at  heel 
of  buoy.  In  order  that  the  bolt  may  be  easily  withdrawn  when 
the  strain  is  taken  up  by  the  bridle,  the  latter  may  be  attached  to 
the  cable  at  a  distance  of  about  a  fathom  below  the  thimble  that 
carries  the  bolt  by  which  the  cable  is  secured  to  the  buoy. 

The  Signalling  Appakatis. — In  my  original  design  the  plan 
was  to  employ  electro  magne's  and  gongs,  of  large  dimensions, 
placed  on  the  flagstafTs.  The  following  is  an  "extract  from  a 
letter  dated  January  31st,  1893,  in  which  I  explained  my  proposed 
scheme  : 

"  In  reply  to  enquiries  respecting  my  proposed  system  of 
electric  bell  buoys,  I  beg  to  furnish  the  following  information  : 
Electric  bells  when  exposed  to  wet  or  moisture  are  apt  to  fail 
owing  to  the  contacts  becoming  oxidised,  and  this  is  probably  the 
chief  reason  why  electricity  has  not  been  applied,  in  the  manner 
now  suggested,  to  marine  signalling.  To  obviate  the  difficulties 
hitherto  presented  and  to  protect  the  electrical  contacts  from  the 
action  of  damp  and  salt,  I  enclose  the  electro  magnet  and 
contacts  in  a  sealed  chamber  or  box,  which  whilst  being  imper- 
vious to  water  does  not  impair  the  action  of  Ihe  rod  to  which  the 
bell  hammer  is  attached.  The  sealed  box  containing  the  electro 
magnet  is,  together  with  the  gong  mounted  on  a  cage,  supported 
by  a  staff  which  is  carried  by  a  tripod  attached  to  the  buoy.  The 
electric  cable    is   passed    through   a    tube   in    the  buoy  or  up  the 
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outside  of  ihe  lalior  and  connected  lo  the  terminals  in  tlie  box. 
The  cable  is  attached  to  the  buoy  in  the  following  manner  :  Two 
parts  of  the  cable  are  crossed  and  "seized"  and  worked  over  a 
thimble  and  further  "  seized  "  and  served  below  1  he  thimble.  .-\ 
bolt  passed  through  the  eyes  of  the  arms  of  the  buoy  secures  the 
thimble,  which  carries  the  cable  10  the  buoy.  The  ground  parts 
of  the  cable  are  protected  from  abrasion  by  a  "rounding"  of 
chain  applied  over  a  sufficient  length  to  not  only  provide  against 
chafe,  but  to  ensure  enough  weight  to  moor  the  buoy.  The  type 
of  cable  recommended  as  most  suitable  lor  mooring  the  buoy 
consists  of  one  made  up  of  two  closings  of  armor,  applied  in 
opposite  directions  in  order  to  prevent  any  tendency  to  twist  or 
kink." 

Here  followed  a  description  of  buoy,  moorings,  etc.,  and  an 
estimate  of  cost. 

The  feas.Tbililv  of  the  system  here  proposed  could  be  easily  and 
economically  proved  by  means  of  some  old  cable  and  a  buoy  of 
suitable  dimensions  fitted  in  the  manner  described.  " 

The  advantages  claimed  for  this  mi  Ihod  of  producing  audible 
signals  are  : 

1st.  The  certainty  of  the  sound  being  emitted  during  calm 
weather  when  there  is  not  sufficient  swell  to  cause  a  whistling 
buoy  10  act. 

2nd.  Its  usefulness  for  positions  where  there  is  no  swell,  such 
as  in  rivers,  harbors,  and  channels  not  open  lo  the  sea. 

3rd.  The  convenience  with  which  the  apparatus  can  be  handled, 
the  buoys,  and  consequently  the  moorinjjs,  being  light. 

4th.  Its  adaptability  for  positions  in  deep  water  where  the 
mooring  ol  a  whistling  buoy  would  be  attended  with  great  diffi- 
culty. 

In  positions  where  only  a  short  length  of  cable  would  be 
required  to  connect  the  buoy  and  the  shore  the  cost  would  be 
small,  and  in  places  where  the  water  is  smooth  and  the  bottom 
favorable,  light  buoys  and  moorings  could  be  used.  There 
are  doubtless  many  positions  where  the  system  would  be  of  great 
value. 

In  reconsidering  this  matter  I  have  recognised  the  necessity 
for  providing  a  system  by  means  of  which  each  buoy  would  signal 
its  own  number,  and  the  plan  is  to  arrange  the  apparatus  in  such 
a  way  that  in  the  case  of  a  system  comprising  several  buoys  only 
one  is  in  circuit  at  a  time,  so  that  the  full  power  available  on  the 
line  is  concentrated  at  one  point.  In  the  case  of  three  buoys — 
whilst  number  one  buoy  is  striking  its  number,  the  other  two  are 
out  of  circuit,  and  when  buoy  two  is  in  operation,  one  and  three 
are  mute,  likewise  when  number  three  appeals  to  the  elements, 
one  and  two  are  silent. 

The  simple  mechanism  required  to  accomplish  this  result  con- 
sists of  a  small  electric  motor,  which,  besides  performing  the 
operation  of  working  the  lever  which  connects  the  rod  leading 
up  to  the  bell  hammer,  winds  the  spring  of  a  system  of  clock- 
work by  means  of  which  the  current  is  switched  on  and  off  at 
each  buoy. 

This  portion  of  the  apparatus,  together  with  the  bell,  can  be 
readily  shipped  and  unshipped,  so  that  the  appliances  can  be 
easily  examined  an  overhauled.  There  are  possibly  others  who 
have  taken  up  this  subject  since  I  first  mooted  the  question.  It 
would  be  interesting  to  know  what  advances  they  have  made, 
and  it  is  to  be  hoped  that  the  remarks  contained  in  this  paper  will 
give  rise  to  such  discussion  as  may  pave  the  way  to  practical 
results,  for  there  can  be  Utile  doubt  but  that  much  useful  work  is 
to  be  done  in  the  direction  indicated. 

In  conclusion,  I  desire  to  state  that  I  emphatically  disclaim  any 
intention  of  reflecting  on  the  usefulness  of  electrically  lighted 
buoys  or  of  automatic  whistling  buoys,  both  of  which  are  of  the 
utmost  value  in  their  respective  spheres.  I  merely  claim  for  the 
system  concerning  which  your  opinion  is  asked  a  place  in  the 
advanced  line  of  our  littoral  outposts. 


TRADE  NOTES. 

The  McLaughlin  Carriage  Co.,  of  Oshawa,  Ont.,  have  ordered 
a  too  horse  power  Robb-Armstrong  engine  from  the  Robb  En- 
gineering Co.,  Amherst,  X.  S. 

The  Warwick  Clothing  Manufacturing  Company,  of  Warwick, 
Que.,  are  lighting  throughout  by  electricity.  The  order  for  the 
necessary  apparatus  has  been  given  to  the  Royal  Electric  Co. 

Messrs.  Boivin,  Wilson  &  Company,  of  Montreal,  have  recently 
ordered  from  the  Canadian  General  Electric  Company  a  loo-lighl 
incandescent  dynamo  for  their  premises  at  Berthier. 

The  Lachine  Rapids  Hydraulic  &  Land  Co.  have  awarded  to 
the  W.  A.  Johnson  Electric  Co.,  of  Toronto,  a  contract  for  all  the 
transformers  (of  the  Wagner  type)  required  for  a  year. 

The  Canadian  Pacific  Railway  have  purchased  from  the  Royal 
Electric  Company  one  of  their  50  light  2  000  candle  power  arc 
dynamos,  together  with  52  arc  lamps,  for  use  in  their  car  shops 
at  Hochelaga. 

The  exhibit  of  John  Starr,  Son  &  Co.  at  the  recent  Halifax  ex- 
hibition was  very  creditable  and  attracted  much  attention,  being 
awarded  a  diploma  and  medal  by  the  judges.  The  current  used 
for  the  illumination  was  generated  by  their  dynamo  in  Machinery 
Hall.  Two  telephone  switchboards  were  to  be  seen,  for  fifty  sub- 
scribers each,  gotten  up  in  handsome  cases.  Two  styles  of  tele- 
phones were  exhibited,  stationary  for  the  wall  and  portable  for 
desk  use.  These  instruments  are  made  by  John  Starr,  Son  &  Co., 
and  are  fitted  with  the  new  Starr  transmitter,  patented  in  Canada 
and  elsewhere,  the  feature  of  which  is  the  double  diaphragm,  en- 
abling sound  10  be  transmittsd  with  increased  distinctness.  They 
are  adapted  for  either  long  or  short  distance  telephoning,  and  can- 
not easily  get  out  of  adjustment.  They  also  show  a  complete  line 
of  electric  supplies. 


SPARKS. 

'I  lie  Norihey  Mfg  Co.,  ofTori^nto,  aic  buiUlinj;  a  hurselcs.s  carriage,  tu  be  pre- 
pcHed  by  a  6  h.p.  gAMjIine  engine. 

Messrs.  H.  Vick  &  Sons,  of  Orillia,  reccnily  ordered  from  the  Canadian  Cienerul 
Klrctric  Company  a  50  lijiht  incandescent  dynamo. 

The  lown  of  Newmarkei,  Ont..  h;i.'.  granted  a  franchise  for  an  electric  railway  to 
the  Meiropolitaci  Railu;ty  Cumpany. 

A  yonng  man  named  Aikcns  was  killed  last  month  by  the  explosion  of  a  boiler  in 
the  brickyard  of  K.  W.  Enirickcn,  near  Taviitock,  Ont 

The  Krrdericton  Kle<jtric  ComfKiny  have  under  consideration  the  erection  of  a  new 
p»wer  house,  rendered  nec«.ssar)'  by  insufficient  accomnnxtation. 

The  Midland  Elevator  Co.,  of  Midland,  Ont.,  arc  hnvi  g  placed  in  their  elevator  a 
fifty  light  T-H  .>ynamo,  from  the  works  i>l  the  Koynl  Electric  Company. 

The  Deseronto  Iron  Company,  of  Descronto,  Ont.,  have  cIo>ed  a  contract  with  the 
Canailian  (General  Electric  Cum^ any  for  .1  aoo  light  dyitamo,  wiili  marble  switch* 
board  for  same. 

The  Packard  Electric  Company,  Limited,  of  St.  Oitbarines,  Ont.,  have  issued  a 
neat  booklet,  giving  the  code  word  for  various  terms  and  plnases  used  in  the  elec- 
trical supply  trade.     This  should  pr  vc  very  useful  to  central  ^talio  s. 

Messrs.  Tromanhauser  Hr^^s. ,  of  d  dcrich,  have  placed  an  order  with  the  Canadian 
General  Electric  Company  fur  a  ao-?  light  incandescent  dynamo  which  they  propose 
to  install  t<>  light  their  elevat  jr  buildings. 

1  he  Hell  Telephone  Company  exp»-t  to  have  their  new  building  in  Quebec  com- 
pleted rarly  in  January.  The  comiiany  are  also  doing  consiilerable  work  in  the  way 
of  placing  large  cables  underground. 

The  British  Columbia  Electric  Kailway  Company,  in  order  to  m-et  the  increa.'wd 
tiaflicover  their  road,  recently  pla«"etl  an  order  with  the  Cana-'i  in  General  Electric 
Company  for  additional  car  i.-t]iiipniciits  of  the  well-known  C.G.E.  1,0  o  type. 

Mr.  Percy  Dom^illc  has  bcci  i  ^stru  ted  by  the  Hamilton  City  Councd  to  prepare 
an  e-'timate  of  the  cost  of  an  eUciric  light  plant,  buildings,  et'.,  for  500  arc  and  3,000 
incandescent  lights,  and  for  71.  >'  arc  and  5,000  incandcs  ent  lights. 

The  V  M.  C  A  of  Montreal  have  established  i  course  for  the  study  of  electricity, 
under  the  direction  of  Mr.  Louis  A.  Herdt,  E  £.,  of  McGiil  College.  lhe<iepari- 
mcnt  will  Ik:  etiuippcd  with  the  latest  app.'iratus  for  experimental  work. 

It  is  rumored  tb.tt,  as  a  result  of  ihc  franchise  granted  by  the  city  of  Ottawa  to  the 
Metropolitan  Electric  Company,  the  Deschcnes  Electric  ComiKiny  wdl  agaio  ren-.w 
it*-  effort  to  secure  a  franchise  for  electric  light  and  pnwer  from  the  city. 

The  Canadian  Pa«  ilic  R.Tilway  smelter  at  Trail,  B.  C,  recently  p'aced  an  order 
with  the  Canadian  General  Klectri,:  Co.  for  a  50  light  a,ooo  c.p.  Brush  arc  dynamo, 
together  with  the  necessary  lamps  for  same.  These  arc  t'-.  be  used  at  their  smelter 
works  at  Trail. 

Messrs.  John  Ballantine  &  Son,  cf  Preston,  have  given  a  contract  to  the  Canadian 
General  Electric  Company  for  a  lighting  plant,  including  a  100  light  dynamo  with 
instruments.  The  order  includes  the  wiring  up  of  their  preniist-s  ft.r  use  of  incandes- 
cent electric  lighting. 

The  storage  sheds  of  the  Montreal  Street  Railway  Company  at  Hochelaga 
were  destroyeJ  by  fire  on  September  i6th.  Sixty  cars  were  Ijurned,  on  which  there 
was  an  insurance  of  $2,500  each.  Seven  sweepers,  just  half  of  the  company's  equip- 
ment, were  a  so  destroyed. 

The  city  council  of  Hamilton,  Ont.,  has  agreed  to  extend  the  franchise  of  the 
Hamilton  Street  Railway  Company  for  fifteen  years  from  1913.  It  is  said  that  as  a 
result  of  this  extension,  the  company  wdl  undertake  considerable  improvements  to 
the  system  at  an  early  date. 

The  scheme  lo  utilize  the  v»  ater  power  of  Whiteman's  Creek  for  the  supply  of  elec- 
tric light  and  power  to  the  city  of  Brantford,  Ont.,  and  vicinity,  has  been  revived. 
There  is  a  head  of  18  feet,  and  the  dam  and  race  are  in  go^  d  condition.  The  pro- 
moters claim  that  75  h.p.  could  be  obtained  the  year  round. 

The  village  council  oi  Acton,  Ont.,  have  appointetl  a  committee  to  visit  Aurora, 
Newmarket,  ;'nd  other  places  where  municipal  electric  plants  are  in  operation,  and 
secure  all  possible  information  on  the  s  ibject  The  report,  which  will  shortly  be 
presented,  will  likely  recommei.d  the  installation  of  a  plant  by  the  village. 

The  earnings  of  the  Toronto  Street  Railway  Company  for  the  fortnight  commenc- 
ing Monday,  August  29th,  and  ending  Saturday,  September  loth,  i8q8,  were  the 
largest  on  record.  During  the  two  weeks  the  tompany  carried  1,879,298  passengers, 
making  a  total  inciease  in  receipts  over  the  same  period  last  ye  ir  of  $15,167.11. 

The  Hamilton  Blast  Furnace  Company,  o  Hamilton,  Ont.,  have  given  a  contract 
to  the  Canadian  General  Electric  Company  for  the  installation  of  a  150  light  incan- 
descent dyn.Tmo,  with  switchboard  and  the  neces.sary  instruments,  and  are  also 
having  the  r  factory  wire<!  up  for  the  use  of  incandescent  lighLs  and  long  burning 
direct  current  arc  lamps. 

The  new  contract  between  the  city  of  Brantford  and  the  Brantford  Electric  and 
Operating  C-  mjany  came  into  force  recently.  Instead  of  arc  lights  of  68.000  candle 
power,  there  are  now  over  -zi  0.000  candle  power,  while  the  price  has  been  reduced 
from  $8  .95  10  $53  per  lamp.  Incandescent  lights  have  been  reduced  from  $ro  for 
16  c.p.  lamps  to  $9.60  for  32  c  p. 

The  T.  Eaton  Company,  Limited,  of  Toronto,  have  given  an  order  to  the  Cana- 
dian General  Electric  Company  for  the  installation  of  a  130  kilowatt  direct  connected 
generator,  with  marble  switchboard,  containing  the  ncces.sary  instruments  for  the 
generator.  When  this  generator  is  installed  the  T.  Eaton  Company  will  have  three 
130  kilowatt  generators  and  two  50  kilowatt  generators  of  the  Canadian  General 
Electric  Company's  well-known  type. 

The  annual  meeting  of  the  Great  Northwestern  Telegraph  Company  was  held  tn 
Toronto  on  September  28th,  at  which  the  following  directors  were  re-elected  :  H.  P. 
Dwight.  president  and  general  manager  ;  Adam  Brown, of  Hamihon,  \ice-pri*sident ; 
H.  N.  Baird,  James  Hedley,  A.  S.  Irving,  W.  C.  Matthews,  of  Toronto,  Richard 
Fuller,  of  Hamilton.  Hon.  William  McDougall,  C.B.,  of  Ottawa,  and  Charles  A. 
Tinker  of  New  York,  diiectors;  Gorge  D.  Perry  was  reappointed  secretary  and 
auditor,  and  Arthur  Co.\  treasurer.  The  statement  of  the  yea 'a  bu>ines$  showed  a 
considerable  improvement  over  the  previous  year. 

A  public  demonstration  of  the  Bonner  rail  waggon,  as  described  by  Mr.  W.  T. 
Bonner  in  a  paper  read  at  the  last  convention  of  the  Canadian  Electrical  Association, 
was  made  at  Toledo,  Ohio,  on  September  9th,  and  was  regarded  with  much  interest 
by  the  public.  Co!.  Bonner  showed  how  the  wagons  were  unloaded  from  the  trucks 
by  n.e.-ins  of  incline  planes,  and  how  they  were  again  loaded  by  reversing  the  former 
operation.  Packages  wdl  be  carried  at  the  rate  of  10  cents  per  hundred  pounds,  with 
a  regular  rate  for  carloads.  The  company  will  have  regular  schedule  time  for  through 
trains  to  outside  towns,  and  will  do  a  general  freight  business  in  traffic  which  is  too 
small  for  the  railroads  lo  handle  advantageously. 

A  meeting  of  the  shareholders  of  the  Royal  Electric  Company  has  been  called  for 
October  i8th.  for  the  purpose  of  authorizing  an  issue  of  preferred  stock,  and  the 
acquisition  of  shares  in  the  Chambly  Mfg  Co.  for  an  additional  amount  of  $100,000. 
In  1894  and  1895  the  company  sold  tn  England  $75o,oco  of  its  Irands,  bearing  4J4  per 
cent,  mterest.  537i5oo  of  said  bonds  being  redeemable  and  r-  deemed  every  year.  By 
niedginp  preference  stock  the  company  is  now  in  a  position  to  command  capital  in 
England  at  a  materially  low  rate  of  inierrst.  In  view  of  the  continued  and  constant 
growth  of  the  company's  business,  demanding  large  extensions  and  additions,  the 
board  of  directors  d-em  it  advisable  to  raise,  for  the  time  being,  additional  capital  in 
England  by  means  of  a  loan  on  the  pledge  of  preference  paid-up  stock. 
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NOVEL  MOUNTAIN  RAILWAY.  offers  a  sublimely  beautiful  view  ;  but  before  the  advent 

In  the  July  issue  of  the  World   Wide   Magazine,  pub-  of  the  Aerostatic  railway  the    climb  was    both  long  and 

lished  in  New  ^'ork,  we   find  an   article    on  "  Mountain  tedious.      It  was  only  attempted    by  experienced   moun- 

Railways,"   by  Mr.    Salvatore    Pannizzi,  who    describes  taineers.      The  illustration    shows  the  balloon  dragging 

and    illustrates  some    of  the    novel  railroads    built  over  I'P  its  car  on  the  single  rail, 
precipices  and  mountains  in  different  parts  of  the  world. 


THE  GAS  ENGINE. 

In    a     paper     read     before     the     North     British     As- 
sociation    of     Gas     Managers,     Mr.     W.    C.    Peebles 

thus  spoke  of  the  gas  en- 
gine :  "  There  can  be  no 
doubt  that  a  great  deal 
has  yet  to  be  done  to  im- 
prove the  action  of  the 
gas  engine.  The  main 
direction  in  which  a 
change  must  be  looked 
for  is,  I  think,  in  the 
cycle.  But  this  would 
seem  almost  impossible 
without  introducing  com- 
plicated mechanism.  At 
present — at  least  with  the 
smaller  sizes  —  the  suc- 
cessful competition  ot  the 
gas  engine  with  the  steam 
engine  is  chiefly  due  to 
the  convenience  and  econ- 
omy with  which  the  gas 
engine  can  be  operated, 
especially  for  intermittent 
work.  With  engines 
above  40  or  50  horse 
power,  using  producer 
gas,  the  cost  of  working 
is  greatly  in  favor  of  the 
gas  engine,  as  has  been 
proved  time  after  time. 
We  shall  find,  therefore, 
that  large  gas  engines 
■  will  not  stop  at  400  or 
500  horse  power,  but  in- 
crease gradually  year  by 
year  until   they    compete 

propelhng  force,  water-ballast  being  taken  aboard  in  power  with  the  largest  steam  engines  made, 
at  the  upper  end  to  counterbalance  the  buoyancy  What  the  gas  engine  has  done  for  the  benefit  of 
of  the  balloon.  The  cock  on  the  water-tank  of  small  masters  it  is  impossible  to  estimate.  Many 
the  car  can  be  opened  by  the  operator  at  any  hundreds  of  these  employers  were  driven  out  of 
time.  The  tank  carries  about  800  lbs.  ot  water,  and  existence  by  the  introduction  of  the  steam  engine, 
tank  and  car  together  weigh  about  600  lbs.  The  balloon  But  they  are  gradually  springing  up  again,  and, 
is  67  feet  in  diameter,  and  exerts  a  lifting  capacity  of  with  the  aid  of  the  gas  engine,  they  are  able  to 
something  over  11,000  lbs.  Weights,  also,  can  be  secure  a  respectable  share  of  the  trade.  That  the 
taken  aboard  and  discharged  at  the  various  stations  gas  engine  will  rank  in  the  near  future  as 
along  the  line.  At  the  foot  of  the  track  are  the  gas-  one  of  the  chief  sources  of  power  there  can  be  no 
tank  and  generator.      The   summit  of  the    Hochstauffen      doubt." 


One  of  these,  in  the  Australian  .Alps,  is  operated  by  a 
balloon,  as  shown  by  the  accompanying  illustration. 
Concerning  this  peculiar  railway  the  writer  says  : 

The  last  mountain  rail- 
way we  have  to  deal  with 
is,  perhaps,  the  most  ex- 
traordinary of  all,  the 
motive  power  being  not 
steam,  nor  electricity, 
but  a  balloon  !  Stranger 
still,  the  official  stamp  of 
approval  has  just  been  put 
upon  this  marvellous  rail- 
road, which  goes  to  and 
from  the  summit  of  Hoch- 
stauffen Mountain  atBad- 
Reichenhall,  the  well- 
known  watering  place  in 
the  Austrian  Alps.  The 
.Aerostatic  Railway  —  to 
give  it  its  correct  desig- 
nation—  owes  its  incep- 
tion to  the  well-known 
inventor,  Herr  Volder- 
auer,  who  had  long  ago 
convincedthe  experts  that 
his  scheme  was  perfectly 
feasible  and  safe.  A 
single  rail  guides  the  cars, 
and  keeps  the  balloon 
with  its  load  captive,  the 
cars  gripping  the  rail  at 
the  sides  and  underneath 
the  flange.  .At  about 
every  15  feet  the  line  is 
firmly  anchored.  In  de- 
scending the  mountain,  of 
course,     gravity     is     the 


Novel  Mointain  Railway. 
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REPORT    ON    LIGHTING    PLANT    FOR    CITY  Kstimates  o{  the  cost  ot   in-.tallalion   ami  operation  of 

OF  HAMILTON.  *''  P'**"'  ''^  above  are  given  as  follows  : 

A  REPORT  has  been    presented    to   the    city  council  of  Approximate  Cost  ok  Instalmno  a  Civic  Klkltric  Arc  1'i.ant 

'^                  „         .,,                1             ..  ov  5(X)  Lights. 

Hamilton,  Ont.,  by   Mr.    Percy  Domville,    on   the  cost  sieam  Plant— 

of  installinfj  and  operating  a  municipal    electric  lighting  One  (i)  500  horse  powc-r  tandem  compouud 

"               '               "                     /                                   .     .  condi;nsing  engine  and  condenser,  erected 

plant.      For  the  purpose  of  comparison    the  report  is  in  .,nd  connected  re.idyfor  operation $5,00000 

two  divisions  :    First,  description   and    cost  of  installing  Three  212  horse  power  boilers,  erected  .ind 

'                ...                  .  connected  re.idy  for  operation 11,55000 

and  operating  an  arc  plant  for   lighting  of  city   streets,  One  boiler  feed  pump 300  00 

with  an  addition    to    arc    plant   for    civic    incandescent  Contingencies ''°°°°°  ^ih.Sso  00 

lighting  ;  and  second,  description  and  cost  of  installing  Electric  I'i.ant— 

.                ^.                    1     .  ■      •           j^  .„, t    i:„Ut;„.,    .,r.^  .    Kivc  (5)  self  regulating  series  arc  lighting  dy- 

and    operating    an    electric    incandescent    lighting    and  ^^^^^^  ^^^  ^^^  i.^    1-^^^^  ^Sp^^.,^^  l^ 

power  plant,  for  both  commercial  and  civic  purposes,  in  $2.75° $'3.75°  0° 

.  ,                    1-    L   •           1       ..  One  (I)  ten  circuit  switchboard,  complete.  . .       30000 

connection  with  an  arc  lighting  plant.  500  double  carbon  arc  lamps,  with  globes, 

at  $25 12,500  00 

'.ARC   LIGHTING   PL.ANT.  500  lamp  hangers,  at  $5 2,50000 

In  describing  the  proposed  arc  lighting  plant  for  500  ^o  .nil«  of_  line  No^6  K^S.  -atherproof  ^^^  ^ 

lights,  Mr.  Domville  states    that    one   500  horse  power  1,750  cedar  poles,  with  one  cross  arm,  at  $3.  5,25000 

,                                  ,              J         •                    •               J           J  .Setting  same,  at  $1    I,7?0  OO 

tandem   compound    condensing    engine  and  condensor,  insulators  and  pins 150  00 

capable  of  supplying  power  for    550  arc  lamps  of  2,000  Erecting  wire,  $10  per  mile 500  00 

c.p.  each,  or  650  arc  lamps  of    1,200  c.p.  each,  will  be  Building,  Etc— 

required.      The    necessarv    boiler    capacity    is   given  as  Building  and  chimney $30,00000 

^                                            .        '    ^           ,      -,                     ,  .     .              r  Belting 830  00 

636  h. p.,  in  three   units.      Two   boilers   would    be    sut-  Pulleys 25000 

ficient,  but  he  deems  it  advisable  to  have  one  in  reserve.  \'^?(-'?^' '^l'^- ', ••.•■.•,■••; 50000 

I  ublishing  Ijy-law  and  incidental  expenses   ..    1,00000 

Five  125  light   self-regulating  series   arc  dynamos,  cap-  Contingencies 5,00000 

able  of  sustaining  a  steady    current    of  9.6  amperes,  or  .37,58000 

,                               -J   J   r         I        •                J  Total $97,13000 

2,000  c.p.  per  lamp,   are   provided  for,    leaving  one  dy- 
namo to  spare.      With    the    increase    of  the  number  of  ^^•'^"A'-  Cost  of  O'''^^™  [;oIfTs^'■''■''™"'  ^'"'  ^'"'''' 
lights  to  700,  another  dynamo  would  be  required,  but  in  q^^\^  ,70X3  lbs.  per  night,  or  3,117  tons  per  an- 

view  of  the  improvements  being  made,   he  recommends  num,  at  $2  per  ton .$6,234  00 

.                         t_-        •  Carlions,  500  pair  per  night,  at   l^c.  per  pair. .  .   2,73700 

the  postponement  of  the  purchase  until  such  machine  is  oil  and  waste 300  00 

required.      Five    hundred    double    carbon  arc  lamps  of  Labor.— i  superintendent  and  electrician 1,80000 

^,         ,    ^  ,    ^                   ,        -                                   •.!.        1    u               1  I  chief  engineer 90000 

the  clutch  type,  each   of    2,000  c.p.,     with    globes,    cut-  i  assistant  engineer 7C0  00 

outs,  etc. ,   fitted  for    5  L-    carbons,    are    specified.     The  1  fireman 600  00 

.    .                          .            .        .           r         ,  I  dynamo  tender 6oo  00 

lamps  are  to  be  divided  into    nine    circuits   of  55  lamps  i  lamp  repairer  and  tester 60000 

each.     As  to  maintenance,  Mr.  Domville  states  that  by  3  trimmers,  at  $500 1.500  00 

.  2  linemen,  at  $500   1,000  00 

locating  the    plant    adjoining    the    sewage  interception  i  patrolman 500  ro 

works,  the  present  eng-ineer  and  fireman  could  be  used,  i  laborer. 450  00 

.                     .                                                     .  Keep  of  4  horses 50000 

and,  with  an  assistant,    would    be    sufficient  to  operate  Office  expenses,  stationery,  etc 600  00 

both  steam  plants.     With  the  latest  type   of  compound  P?'^';^"°"»-' J"/.  ""  $97,i3o 4,856  50 

'^                                        .                          .  Interest  on  $97,130  at  3 j4  /„ 3.399  55 

condensing    engines,    fitted    with    economizers,    etc.,  a  $27,27705 

great   saving   of  fuel    could    undoubtedly   be   effected.  °^  °  ^"^  '^     T' n^ght™ 140; 

The  amount  of  coal  required  is  variously  estimated  from  ^^^  following  is  given  as  the  comparative  cost  of  installing  and  oper- 

5  pounds  per  horse   power    per    hour    for  a  simple  non-  aiing  1,200  and  2,000  c.p.  lamps  for  one  circuit— 60  2,000  c.p.  =75 

,        .                .        .             ,                 ,             ,  1,200  c.p,  lamps: 

condensing  engine  to  1,76!;  pounds  per  horse  power  per  ,;  j    ui       1           1                           .  a-      <f 

°     ^                   '/     J  r                 r                      r               r  bodouble  carbon  arc  lamps,  2, OOOc.p. ,  at  $25 .  $1,500  OO 

hour  for  a  triple  compound  condensing  engine.     Taking  75     „         „        «      „      i,2ooc.|).,at  $25.   1,87500 

4  pounds  per  horse  power    per  hour  as  a  fair  estimate,  ^^^'c™b™r2^  c.p.  = 328  50 

assuming  the  efficiency  of  engines  and  generators  to  be  Repairs,  2,000  c.p.  = 6500 

goper  cent.,  and    efficiency    of   line    to   average  93  per  Carbons,  1,200  c.p.  = ~^62      ^^^'^^  ^° 

cent.,  one  pound  of  coal  will,  the  report  states,  produce  Repairs,  1,200  c.p.  = 93  75 

140.4Q    watt    hours.     The    estimate    provides    for  four  r-,  ,    t        ,^„^..,    r>.    ., 

^     ^^                                                             tr  Civic  Incandescent  Plant. 

generators  running    ten     hours     per    day,    each     9.6  am-  Following  Is  the  additional  cost  of  installing  and  operating  an  electric 

peres,  6,2^0  volts,  or  a    total  output    of  2,400,000  watt  incandescent  lighting  plant  for  civic  purposes  only— 1,000  incandescent 

r                          ,             „     .          .                                         ,  lights : 

hours    per    day.      Estimating    140.49    watt    hours     per  Steam  Plant-SIzs  of  engine  Increased  from  500 

pound  of  coal,  the    amount    consumed    daily    would  be  h.p.  to6ooh.p $1,00000 

o                J                                 I                      ,.■          i     \.      ^          n  Boiler  h.p.  incrtased  proportionately 1,75000 

17,003  pounds,  or  an  annual  consumption  01  about  31 16  '                   '     "^                            __r_^  $275000 

tons.  Electric   Plant — One   50   k.w.  =  1,000  light 

,         jj.^.        ^      ii           L               1       ..    r        .^L                             c  alternator 2,50000 

.An  addition  to  the    above    plant    for    the    purpose  of  40  transformers,  25  lights,  at  $32.50 1,30000 

supplying  1000  lights    for   civic    incandescent    lighting  10  miles  of  feed  wire  No.  00  B.  .\:  .S.,  at  $300 

^\i      °.                ,                  .           .               .          ,         .          ,    ,  per  mile 3,00000 

would.  It  IS  Stated,  necessitate  increasing  the  Size  of  the  Erecting  wire 100  00 

engine  from  ^00  to  600  horse    power,    and  installing  a  Belting  and  pulleys 100  00 

,              ■          ■                    1-              ,.    ,                  •            •  ■  Cross  arms,  pins,  insulators,  etc 12500 

50  k.w.  alternating  dynamo  of  1000  light  capacity,  with  Extra  poles 15000 

exciter     and     small    switchboard.       Additional    wires.  Setting  same 5°°°          ^ 

transformers  and  poles  would  also   be  required,  and  the  Total                                                 $10,075  00 

cost  of  operation  would  be  slightly  higher.      The  present  Additional  Operating  Expenses. 

consumption   is    12s, 000  watt    hours.      Assuming    that  Coal.SSSlbs.pernlght.or  i62tonsperannum, 

^.     ,         ,      .„           ,                               ♦.  u  "'S^ $32400 

one  pound  01  coal  will  produce    140.49  watt  hours,  an  Interest  on  $10,075  at  3J^% 35200 

additional  consumption  of  888   pounds    per  day,    or  162  Lamp  renewals,  sundry  expenses,  deprecia- 

._           ,           "^                '^            ■'  tion,  etc 32400 

tons  per  annum,  is  figured  upon.  $  1,00000 


November,  I  SgS  CflNflDl^N       ELECTFJICAb      I>1  E  W  S  ^'1 

COMMERCIAL  LIGHTING  AND  POWER  PLANT.  DEVELOPMENT   OF   WATER  POWERS. 

At  the  outset,    Mr.    Domville    states    that    while    the  ix  the  province  of  Quebec    three    projects   to  develop 

original  cost  of  the  installation   of  an    incandescent  and  water  powers  for  the    generation    of  electricity  have  of 

arc  lighting  and    power    plant  for  commercial  purposes  late  taken    definite    shape.     The    most    extensive  is  at 

would    be    high,   the  city  would  be  more  than  compen-  Shawenegan  Falls,  where    it   is  proposed  to  utilize  the 

sated  for  the  same  by  the  receipts  from  the  sale  of  light  water  power  of  the  St.  Maurice  river,  at  a   point  where 

and  power.     The  principal  addition  to  the  power  station  there  is  a  fall  of    169    feet.      Messrs.    A.    F.    Gault  and 

would  be  the  duplicating  of  the   steam  plant  and  the  in-  Mayor  Prefontaine,   of   Montreal,    together  with    other 

troduction  of  one  alternator,    one   power  generator  and  equally     well-known     capitalists,     are     the     promoters, 

one  arc  dynamo,    together    w^ith    the    necessary  switch-  Tenders  were  recently  invited  for  the  excavation   work, 

boards   and   connections.      The    principal    outside    item  power  house,  etc.,  and  it  is  understood  that  the  contract 

would  be  the  cost  of  wire,    transformers  and  additional  has  been  awarded  to  Messrs.  Barry,  Ross  &  McRae,  of 

poles  required.      The  addition  to    the    cost  of  operation  Niagara  Falls,  Ont.     The  contract,   which    will  occupy 

would  be  coal,  extra  carbons,"   the    employment  of  two  several  months  in  completion,  represents  an  amount  be- 

men  for  indoor    wiring,    depreciation,    and    interest   on  tween  8300,000  and  $400,000,  but  the  total  development, 

bonds.  iucluding     machinery,     will    cost    nearly    one    million 

The  cost  of  installation  and  operation  of  an  incandes-  dollars.     The  scheme  also  includes   the   building  of  an 

cent  and  arc  lighting  and  power  plant  of  3000  incandes-  electric  railway  from  Shawenegan  Falls  to  Three  Rivers, 

cent  and  125  arc  lights,    for    commercial    purposes,    in  a  distance    of    19    miles,    and    the    transmission  of  the 

connection  with   the    civic    arc    plant,    is    estimated   as  power  to  the  latter  place. 

belo^^'  •  The  contracting  firm  of    Barry,    Ross    &   McRae  are 

Cost  OF  Installing  INXANDESCENT  AND  Arc  Lighting  AND  Power  also  engaged  on  the  hydraulic  work    of   a  development 

Plant  for  Commercial  PuRrosEs.  <^       ^     ,      •  ^        .,        ,-  ,         .  ^ 

Steam  Plant scheme  at    St.    Catharme,     16    miles    from    the  city   of 

One  (I)  500  horse  power  tandem  compound  Quebec.     The  promoters  are  chiefly  New  York  capital- 
condensing  engine  and  condensor  erected  .  _  -  . 
and  connected,  ready  for  operation $5,00000  ists,  Mr.  E.  W.  Cooke,  of  that  City,    being  the  general 

Two  (2)  212  horse  power  boilers,  erected  and  manager.      The  proposed  point  of  utilization  is  a  fall  on 

connected  ready  for  operation 7,70000  °  .       '_     "^  "^ 

One  boiler  feed  pump 30000  Jacques  Cartier  river  at  the  outlet   of  Lake   St.  Joseph. 

Contingencies 1,000  00  j^e  company  will  enter  the  city  of  Quebec  in   the  same 

$14,000  00  f     J  ^  J        -x, 

Electric  Plant,  Incandescent—  vvav  that    the    Lachine    Rapids    Co.    entered   Montreal. 

One(i)  150 kilowatt  =  3,ooo  lights   alternator  In 'both    cities    existing   companies    thought   they    had 
complete,  with  exciter  and  switchboard  .  .   $4,000  00  n  f  &  ^;      "•" 

Transformers  of  sufficient  capacity  for  above.   3,00000  monopolies,      but      some      years      ago      the       Standard 

Approximate  cost  of  line  wire,  about  25  miles.   9,00000  m      »  •        r^  •  ^    j      u        ..i.        t      • 

Extra  poles 80000  Electric    Company    was     incorporated     by    the    legis- 

Setting  same 15000  lature     with     most     extraordinary     powers.      One     of 

Erecting  wire,  $10  per  mile 25000  .  ^i  .«  ij  ,  ,         •   • 

Belting  and  pulley 20000  them    was    that    it    could    supply    electricity    to    any 

Cross  arms,  pins,  insulators,  etc 291  00  plant  in  the'  province  and  make  the  constructions  neces- 

Electric  Plant,  Arc—  '  sary  for  such  purposes.      The  Standard  charter  was  ab- 

One  (I)  self  regulating  series,  arc  lighting  dy-  sorbed  by  the  Lachine  Company,  which  was  thus  enabled 

namo,  125  2,000  c. p.  lights  capacity $2,75000 

i25singlecarbonarclampswithgIobes,at$i5  1,875  00  to  defy   opposition    and    enter    Montreal.      The  Lachine 

10  miles  line  No.  6  B  &  S.  weatherproof  Company,  or  rather   the    Standard    Company,   has  now 

wire,  at  10  cents  per  lb aoo  00  '^       ■'  ^       ■' 

Insulators  and  pins 20  00  sold  a  similar  privilege  to  the  Jacques  Cartier  Company 

Erecting  wire,  $10  per  mile 100  00  for  the  sum  of  S8,ooo,  and  the  latter  will  be  able  to  enter 

Pulley  and  belting So  00 

$  5,625  00      Quebec.     The  company  also  intends  to  utilize  part  of  its 

Electric  Plant,  Power —  •      .,  r     »  c         \  a  j  ^ 

One(i)iook.w.  multipolar  generator,  com-  power  in  the  manufacture    of   pulp    and    paper,   and  to 

plete  with  switchboard $3,00000  erect  factories  on  the  same    scale    as    those   erected  b}- 

Belting  and  pulley 200  00  ..it  .t-  j      t-i    1       /^  ..    r-         ^    ■\t  ^i 

'*        '^  .,  200  00      the  Laurentide  Fulp    Company   at  Grand  Mere,  on  the 

St.  Maurice  river. 

'^°'^' *'*°'5'^  °°  The  Canadian  Electric  Light  Co. ,   of  which  Mr.  Wil- 

Annual  Cost  of  Operating  Incandescent  and  Arc  Lighting  SmW.^  of  Montreal,  is  president,  will  undertake  the 

AND  Power  Plant  for  Commercial  Purposes.  '  >       f  >        ^ 

^    ,  .        J        .   ,    .  ,,  •  ..  third  project  to  which  we  refer,  the  Chaudiere  Falls,  near 

Coal,  incandescent  plant,  3,555  lbs.  pernight,  . 

or  648  tons  per  year $1,296  00  Quebec,  being  the  point  of  development.    It  is  proposed  to 

^Tnn.'^pJ'l^pf/  '' '^'  ""'•  P"  "'^'"'  °'  '^"^     „s  n„  '^g^t  the  town  of  Levis,  to  pump  water  for  it  from  the  St. 

tons  per  year 77°  00  '         r         r 

Coal,  power  plant,  7,110  lbs.  per  night,  or  Lawrence,  to  generate   electric    light  for  the  cars  of  the 

1,066  tons  per  year 2,Ij2  00  r    ..  1       •    1         j      ..l  -i  ..    i        -  j  . 

Carbons,  63  plir  per  night,  300  nights,  at  i^  Intercolonial  and  other  railways  at  Levis,    and  to  cross 

cents  per  pair 28350  its  wires  into  Quebec  as  well.      It  is  estimated  that  the 

2  men  for  indoor  wiring,  at  $600 1,20000  ^  ,,         .,,."' 

Interest  on  $40,516  at  3)^% 1,418  00  'al's  will  give  5,000  horse  power. 

Depreciation,  5%  on  $40,516 2,025  °°  ^^^^^^^_^^^^^^_ 

Lamp  renewals  and  sundries   200  00 

-p  9>332  50  The  Metropolitan  Electrical  Company  of  Ottawa,  Limited,  have 

made  application  to  the  Dominion  government  for  a  charter  of 
A  rather  unique  application  of  electricity  has  been  made  at  incorporation.  The  capital  stock  of  the  company  is  placed  at 
Sacramento,  Cal.  .\  Westing-house  alternating^  current  induction  8500,000,  and  the  provisional  directors  are  :  Thomas  Lindsay, 
motor  of  2  h.p.  capacity  is  direct  connected  to  a  centrifugal  pump.  merchant,  William  Arnold  and  .A.  B.  Broderick,  of  Ottawa,  and 
The  machines  are  operated  from  place  to  place  in  the  operation  of  James  Robinson  and  Frederick  Cains,  of  Montreal.  It  is  proposed 
pumping  wine  from  one  vat  to  another.  Receptacles  for  electrical  to  engage  in  a  general  electric  light  and  power  business.  The 
connections  are  provided  at  convenient  points  throughout  the  company  are  taking  tenders  on  the  supply  of  4,000  poles.  They 
winery,  and  the  motor  connected  by  means  of  flexible  cable  to  the  have  purchased  a  water  power  at  Britannia  from  Mr.  J.  R.  Booth, 
circuit  of  the  Central  California  Electric  Company,  .vhose  power  Mr.  John  Aylen,  hydraulic  engineer,  has  made  an  estimate  of  the 
is  generated  30  miles  distant.  The  motor  has  neither  commutator  water  power  available,  which  he  gives  as  40,000  horse  power, 
nor  brushes,  and  there  is  no  connection  between  the  revolving  Mr.  Aylen  will  supervise  the  rebuilding  of  the  dams,  which  he 
part  and  the  electric  current.  hopes  to  have  completed  by  next  spring. 
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MONTREAL. 

(Correspondence  of  the  Canadian  Klectbical  Nkws.) 
NEW    ELECTRICAL    EQUIPMENT   AT    MCC.ILL. 

Thanks  lo  the  munificence  of  Mr.  W.  C.  McDonald,  who  recently 
gave  $30,000  for  the  purpose,  the  Electrical  Department  of  McGill  Uni- 
versity is  being  ne»vly  et|uippeil  with  thoroughly  up-to-date  eUctrical 
apparatus  for  experimental  purposes.  The  new  apparatus,  most  of 
which  has  already  been  purchased,  will  comprise  the  following  :  — 

One  too  h.p.  high  speed  single  cylinder  side  crank  engine,  200  11  K. 
chloride  cells,  one  m.p.  75  k.w.  125  volt  direct  current  dynamo,  one  m. 
p.  30  k.w.  500  volt  direct  current  dynamo,  one  m.p.  40  h.p.  125  voli 
direct  current  motor,  two  m.p.  25  h.p.  125  volt  direct  current  motors, 
two  m.p.  20  h.p.  125  volt  direct  current  motors,  two  m.p.  15  h.p.  125 
volt  direct  current  motors,  two  m.p.  10  h.p.  125  volt  direct  current 
motors  (the  motors  are  compound  wound,  with  shunt  to  series  turns  t) 
vary  degree  of  compounding,  and  with  shunt  rheostat  to  vary  speed)  ; 
one  6-pole  2^  k.w.  220  volt  revolving  field  A.  C.  generator,  arranged  to 
deliver  single,  two  or  three-phase  currents,  one  two-phase  20  k.w.  in- 
ductor alternator,  one  single  phase  15  k.w.  inductor  alternator,  two 
single  phase  induction  motors,  one  15  k.w.  rotary  convenor,  one 
capacity  set,  one  10  h.p.  induction  motor,  arranged  to  be  used  either  as 
two  or  three-phase  machine,  with  secondary  provided  with  collector 
rings,  so  that  motor  can  be  used  as  frequency  changer,  three  3  k.w.  po- 
tential regulators,  two  5  k.w.  2-phase  3-phase  transformers,  one  phase 
shifter,  one  i  k.w.  constant  current  transformer,  five  current  transformers, 
one  special  transformer  for  A.  C.  ammeter  testing,  one  2  h.p.  two-phase 
induction  motor,  one  200,000  volt  testing  set,  one  motor  dynamo  with 
double  field  for  battery  charging,  one  n.otor  dynamo  with  dcijble  field 
for  instiumeni  calibration,  two  small  synchronising  motors,  one  electric 
welding  outfit,  one  electric  plating  and  typing  outfit,  four  electric  speed 
indicators,  one  laboratory  standard  volt-meter,  one  laboratory.. standard 
ammeter,  one  continuous  rheostat,  one  potentiometer,  ten  standard  cells, 
thirty  volt-meters,  ammeters  and  watt -meters,  for  general  laboratory 
use,  thermometers,  one  photometer  and  attachments,  one  conductivity 
bridge,  two  standard  megohms,  one  standard  condenser,  one  hysteresis 
tester,  and  various  fittings  and  attachments. 

The  principal  laboratories  are  :  Dynamo  laboratory,  standardizing 
laboratory,  laboratories  for  advanced  investigation. 

A  75  k.w.  direct  connected  unit  will  be  installed  in  the  service  plant 
for  current  supply,  and  a  75  k.w.  hour  storage  battery  in  three  sections 
in  battery  room,  adjoining  labor.itory.  There  will  be  a  distributing 
board  for  36  circuits.  It  has  been  decided  to  abolish  shafting  in  the 
dynamo  laboratory  ;  every  machine  will  have  a  separate  motor  for  driv- 
ing. None  of  the  machines  will  be  fixed  permanently  in  place,  but  will 
be  mounted  on  testing  blocks,  so  that  they  may  be  readily  moved  from 
place  to  place,  for  which  purpose  the  laboratory  will  be  equipped  with 
travelling  cranes.  The  low  voltage  A.  C.  machines  will  supply  two  and 
three-phase  current.  Permanently  wired  testing  tables  will  be  used  to 
facilitate  work.  The  standardizing  laboratory  contains  all  instruments 
necessary  for  the  accurate  measurement  of  electrical  and  magnetic 
quantities.  The  new  equipment  is  expected  to  be  in  working  order  on 
the  re-opening  of  the  school  after  the  New  Year  vacation,  although  a 
longer  period  will  be  required  to  thoroughly  complete  the  work. 

Prof.  Owens,  who  has  recently  been  appointed  head  of  this  important 
department,  has  already  shown  himself  to  be  possessed  of  a  great  deal  of 
energy,  and  is  setting  a  high  standard  for  his  department,  which  he  will 
spare  no  effort  to  achieve.  He  has  already  arranged  for  visits  of  inspec- 
tion by  his  students  to  some  of  the  leading  electrical  manufactories  and 
installations.  A  visit  of  this  character  was  recently  made  to  the  Koyal 
Electric  Company's  works  and  lighting  stations  in  this  city,  and  another 
will  shortly  be  paid  to  the  works  of  the  Canadian  General  Electric  Com- 
pany at  Peterborough,  Ont.  Following  this,  the  power  transmission 
works  at  Chambly  and  other  important  plants  will  be  inspected.  Great 
benefit  must  accrue  to  students  who  are  thus  brought  in  contact  with  the 
practical  application  of  the  science.  It  is  understood  to  be  the  purpose 
to  supplement  this  by  a  series  of  lectures  during  the  coming  winter  by 
well-known  electrical  authorities.  It  is  gratifying  lo  learn  that  the 
attendance  of  third  and  fourth  year  students  is  double  what  it  has  been 
in  former  years. 

LACHINE  RAPIDS  HYDRAULIC  AND  LAND  COMPANY. 
Mr.  Wallbank  informs  me  that  his  company  have  just  received  the 
contract  for  lighting  the  city  and  suburban  depots  and  workshops  of  ll  e 
C.  P.  R. ,  and  that  during  the  last  month  they  have  made  contracts  for 
upwards  of  4,000  lights,  including  the  new  theatre  on  Guy  street,  which 
will  be  the  first  buildinc;  to  be  served  from  an  underground  condait  con- 
nected with  the  terminals  of  the  transmission  line  from  Lachine. 

ELECTRICITY    IN    COPPER    MINING. 
Experiments  are  to  be  made  with  a  view  to  the  introduction  of  elec- 
tricity for  lighting  the  copper    mines  of  the  Eustis   Mining  Co.     These 
mines  are  situated  at  the  town  of  Eustis,  on  the  Boston  and  Maine  Rail- 


lu.id,  about  a  mile  from  Capletor.,  ijjc.  1  lie  L.i>lc]n  luvwiship.-,  Llicltic 
Light,  Power  &  Carbide  Co.,  who  operate  an  electric  plant  at  North 
H.itley,  arc  alre.idy  supplying  light  to  the  houses  and  other  buildings  at 
the  mines,  and,  as  stated,  the  conrpany  are  negotiating  with  the  company 

o  light  the  mines  also,  for  which  purpose  about  200  lights  would  be  re- 
quired. There  is  a  dithculty  in  the  way,  however,  which  it  is  hoped 
may  be  overcome.      In  the  mining  of  the  copper,  sulphuric    acid    gas  is 

iberated,  and  its  action  upon  electric  wires  and  other  metals  is  so  de- 
structive that  unless  means  can  be  found  for  their  protection  the  etjuip- 
ment  would  be  rendered  useless  in  a  very  short  period.  An  iron  smoke 
stick  has  had  to  be  replaced  by  one  of  clay,  owing  to  the  action  of  the 
gas.  In  connection  with  the  proposal  to  light  the  mines  by  electricity, 
experiments  are  about  lo  be  made  with  special  forms  of  insulation  which 
it  is  believed  will  suftice  to  protect  the  conductors. 

NOTES. 

The  machine  tools  in  the  new  workshops  of  the  Central  (Quebec  Rail- 
way, opposite  Sherbrookc,  Que.,  are  to  be  operated  by  direct-connected 
electric  motors. 

The  Chambly  Manufacturing  Company's  power  and  light  transmission 
plant  is  rapidly  approaching  completion.  The  generators  are  in  work- 
ing order,  the  transmission  wires  are  being  strung,  and  a  transformer 
station  is  nearing  completion  at  the  Royal  Electric  Company's  works  on 
Queen  street.  The  current  will  here  be  reduced  from  12,000  to  2,000 
volts. 

Messrs.  W.  \V.  tiamwell  and  Henry  E.  lline,  president  and  genera' 
manager  respectively  of  the  .Stanley  Electric  Manufacturing  Co.,  of 
Piitsfield,  Mass.,  were  in  Montreal  last  week.  Accompanied  by  Mr.  W. 
H.  Hrowne,  general  manager  of  the  Royal  Electric  Co.,  they  visited 
Chambly  and  inspected  the  works  of  the  Chambly  Manufacturing  Co. 
They  afterwards  spent  a  day  in  Quebec. 

The  Dominion  Cotton  Mills  Company  are  now  operating  one  depart- 
ment of  their  factory  by  electricity,  a  250  h.p.  motor  being  employed  for 
the  purpose.  It  is  the  intention  ultimately  to  operate  the  whole  of  the 
works  by  electric  power.  Every  precaution  is  being  taken  against  fire, 
n  view  of  the  combustible  nature  of  the  manufacturing  material.  With 
this  object,  towers  are  being  built  separate  from  the  main  building,  in 
which  the  motors  will  be  installed.  The  electrical  work  is  being  carried 
out  under  the  direction  of  Mr.  P.  G.  Gossler,  of  the  Royal  Electric  Co. 


INSPECTION  OF  ELECTRICAL  WORK 
IN  WINNIPEG. 
F"oLLO\viNG  is  a  copy  of  a  by-law    recently   passed  by 
the  city  of  Winnipeg,  Man.,    providing  for  the  appoint- 
ment of  a  city    electrician    and    for    the    inspection  and 
regulation  of  electrical  apparatus  : 

Inspixtion  and  Regulation  of  Electrical  .-Vpi'Liances. 

There  shall  be  an  inspector  of  electrical  installation  and  ap- 
pliances for  the  city,  who  may  be  called  the  City  Electrician,  and 
utiiil  further  or  other  appointment  the  chief  of  the  fire  brigade 
shall  he  such  City  Electrician. 

Electric  Current. — No  electric  current  shall  be  used  for 
illumination,  decoration,  power  or  heating,  except  as  hereinafter 
providetl. 

.Application,  Contents,  Permits. — All  persons,  firms  or  cor- 
porations desiring  to  install  wires  or  other  apparatus  for  the  use 
of  electric  currents  for  any  of  the  purposes  mentioned  in  the 
preceding  section  of  this  by-law  shall,  before  commencing  or 
doing  any  electrical  construction  work  of  any  kind  whatever, 
either  in  installing  new  electrical  apparatus  or  repairing  apparatus 
already  in  use,  file  an  application  for  a  permit  therefor  with  the 
City  Electrician,  which  application  shall  describe  in  detail  such 
materia]  and  apparatus  as  it  is  desired  to  use,  with  a  full  des- 
cription of  the  same,  giving  the  locality  by  the  street  and  number; 
and  upon  receipt  of  such  application,  if  found  proper,  such  permit 
shall  be  given. 

Duties  of  City  Electrici.\n. — The  said  City  Electrician  shall 
then  have  power,  and  it  shall  be  his  duty  when  by  him  deemed 
necessary,  to  carefully  inspect  any  such  installation  previous  to 
and  after  its  completion,  and  it  shall  be  competent  for  him  to 
remove  any  existing  obstructions  which  may  prevent  a  perfect 
inspection  of  the  current  carrying  conductors  such  as  laths,  plas- 
tering, boarding  or  partitions  ;  and  if  such  installation  shall  prove 
to  have  been  constructed  in  accordance  with  the  rules  and  re- 
quirements of  the  fire  department  of  the  city,  and  the  rules  and 
regulations  forming  part  of  this  by-law,  he  shall  issue  a  certificate 
of  such  inspection,  which  shall  contain  a  general  description  of  the 
installation  and  the  date  of  such  inspection.  The  use  of  electric 
current  is  hereby  declared  to  be  unlawful  previous  to  the  issuance 
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of  said  certificate,  provided  however,  tlie  City  Electrician  may 
issue  a  temporary  permit  for  the  use  of  electrical  current  during 
the  course  of  construction  or  alteration  of  buildings,  vi'hich  permit 
shall  expire  when  the  electrical  apparatus  for  such  building-  is 
ully  installed. 

Preliminary  and  Final  Certificatk. — A  preliminary  certifi- 
cate may  be  issued  by  said  City  Electrician  in  the  case  of  com- 
pleted installations,  but  upon  which  no  current  will  be  used  in  the 
immediate  future.  Such  preliminary  certificate  shall  show  that  at 
the  date  of  inspection  the  installation  was  erected  in  accordance 
with  the  lerms  of  this  by-law.  Prior  to  the  introduction  of  elec- 
tric current  into  the  said  premises,  a  second  inspection  shall  be 
made,  when,  if  the  said  installation  is  still  in  accordance  with  the 
terms  of  this  by-law-,  a  complete  and  final  certificate  shall  issue. 
Any  owner  or  owners  of  property  installing-  electric  wires  to  be 
hidden  from  view  shall,  prior  to  such  installation,  give  said  City 
Electrician  a  reasonable  notice  in  order  to  give  ample  time  for 
inspection. 

POWERS  OF  CnV  electrician — PF,NALTY. 

The  said  City  Electrician  is  hereby  empowered  to  inspect  or 
reinspect  all  overhead,  underground  and  interior  wires  and 
apparatus  conducting  electric  current  for  light,  heal  or  power, 
and  when  said  conductors  or  apparatus  are  found  to  be  unsafe  to 
life  or  property,  shall  notify  the  persons,  firms  or  corporations 
owning,  using  or  operating  them  to  place  the  same  in  a  safe  and 
secure  condition  within  forty-eight  hours.  Any  person,  firm  or 
corporation  failing  or  refusing  to  repair,  change  or  remove  the 
same  within  fortj'-eight  hours  after  the  receipt  of  such  notice, 
shall  be  liable  to  a  penalty  of  $50. 

Poles,  Covers,  Wires,  Branded  and  Tagged. — All  poles 
now  standing  or  hereafter  erected,  and  all  covers  for  manholes 
now  in  service,  or  hereafter  placed  in  service  for  the  use  of 
electric  conductors,  shall  be  branded  or  stamped  with  the  name  of 
the  person,  firm  or  corporation  owning  the  same  ;  and  all  electric 
service  entrances  shall  have  attached  to  the  conductor  or  con- 
ductors, in  a  conspicuous  place,  a  substantial  tag  designating  the 
owner  of,  and  giving  such  a  full  description  of  the  conductors  as 
shall  meet  with  the  approval  of  said  City  Electrician. 

Record,  Annual  Report. — It  shall  be  the  duty  of  the  said 
City  Electrician  to  keep  records  containing  a  full  and  accurate 
accoimt  of  all  inspections  made  and  of  all  moneys  received  ;  he 
shall  annually  on  or  before  the  first  day  of  February  in  each  year, 
prepare  and  present  to  the  city  council  a  report  showing  the 
entire  work  of  his  department  during  the  previous  calendar  year  ; 
and  he  shall  at  the  same  time  send  to  the  comptroller  a  full  and 
comprehensive  statement  of  all  matters  pertaining  to  his  depart- 
ment, together  with  an  estimate  in  detail  of  the  appropriations 
required  by  the  department  during  the  next  municipal  j-ear. 

Alterations. — No  alterations  shall  be  made  in  any  installation 
without  first  notifying  the  said  City  Electrician  and  submitting 
the  same  for  similar  inspection,  as  above  provided. 

Penalty. — .Any  person  or  persons  who  shall  use  electiic 
current  in  violation  of  any  of  the  provisions  of  this  by-law  shall  be 
subject  to  a  penalty  of  fifiy  dollars.  Said  City  Electrician  may 
for  any  violation  of  this  by-law  order  and  compel  the  cutting  off 
and  stopping  such  current  until  the  provisions  of  this  by-law  are 
fully  complied  with. 

The  schedule  of  rules  and  regulations  governing 
electrical  work,  as  adopted  by  the  Canadian  Fire 
Underwriters  Association,  is  also  given  as  a  part 
of  the  above  by-law. 


WIRELESS  TRANSMISSION. 

"  The  Electrical  Transiiiission  of  Messages  without 
Wires  "  was  the  subject  of  a  lecture  delivered  betore  the 
Applied  Science  Society  of  McGill  University,  Montreal, 
recently  by  Professor  Rutherford,  McDonald  Professor 
of  Physics,  who  has  done  much  original  research  along 
that  line. 

The  subject,  Professor  Rutherford  said,  was  still  in 
its  infancy,  and  it  would  probably  be  many  years  be- 
fore it  would  be  applied  to  practical  use,  if,  indeed,  it 
ever  would  be.  Dealing  with  the  history  of  the  subject, 
he  said  that  over  twenty  years  ago  Prof.  Clark  Maxwell 
pointed  out  the  similitude  existing  between  electrical 
vibrations  and  light  waves.      Prof.  Hertz,   of  Bonn  Uni- 


versity, however,  was  the  first  to  actually  demonstrate 
the  similarity  of  the  two  waves.  Until  Prot.  Hertz's 
time,  electrical  waves  were  known  to  exist,  but  had  not 
been  detected  ;  he,  however,  in  a  wonderful  series  of 
experiments,  detected  these  waves,  and  showed  that  in 
their  behavior  they  acted  exactly  like  light  waves,  ex- 
cept that  they  had  a  greater  wave  length.  The  lecturer 
then  explained  at  some  length  the  method  used  by  Hertz 
to  show  the  presence  of  these  electrical  vibrations. 

From  1888  to  1894,  he  went  on,  much  work  was 
done  with  regard  to  electrical  waves,  and  upwards  of 
twenty  different  means  of  showing  their  existence  were 
devised.  Professor  Lodge,  in  the  course  of  experi- 
ments carried  on  in  this  direction,  discovered  that  the 
passage  of  an  electrical  current  between  two  knobs 
caused  cohesion,  and  as  a  result  of  this  discovery  he  de- 
vised what  is  known  as  the  coherer,  the  most  delicate 
means  of  detecting  electrical  vibrations. 

Professor  Rutherford  then  explained  minutely  the 
principle  of  the  coherer,  and  successfully  demonstrated 
its  remarkable  action  by  means  of  the  light  spot  of  a 
galvanometer.  An  instrument  invented  by  the  lecturer 
was  next  explained,  in  which  fine  steel  wire  took  the 
place  ot  the  iron  filings  of  the  coherer,  and  acted  by  de- 
magnetization. This  instrutnent  was  so  small  that  its 
entire  length  was  not  over  one-third  of  an  inch,  and  its 
thickness  did  not  exceed  that  of  an  ordinary  knitting 
needle.  With  this  he  had,  in  Cambridge,  detected  elec- 
trical vibrations  at  a  distance  of  half  a  mile. 

The  inore  recent  work  of  Marconi,  a  student  of  Bo- 
logna, was  then  dealt  with.  With  the  aid  of  Sir  Wm. 
Preece,  of  the  English  post  office,  Marconi  con- 
ducted an  elaborate  series  of  experiments,  all  based 
upon  the  use  of  the  induction  coil  and  coherer.  By 
ineans  of  these  he  detected  and  recorded  electrical 
vibrations  at  distances  up  to  ten  miles,  and  with  very 
minute  efficiency  up  to  20  miles. 

By  means  of  a  decoherer,  such  as  an  electrical  hammer, 
the  recording  of  these  vibrations  could  be  used  as  a 
telegraphic  code,  and  this  is  all  that  has  so  far  been 
achieved  in  the  matter.  In  conclusion,  Prof.  Ruther- 
ford dealt  with  the  future  possibilities  of  electrical  trans- 
mission without  wires.  He  thought  that  ten  miles,  the 
distance  achieved  by  Marconi,  was  in  all  probability  the 
limit,  as  the  distance  through  which  the  waves  can  be 
detected  is  very  much  in  proportion  to  the  size  of  appar- 
atus used,  and  Marconi  is  now  using  the  largest  instru- 
ment possible.  As  there  has  not,  so  far,  been  devised 
any  means  of  controlling  the  vibrations,  which  must  be 
sent  out  in  every  direction,  messages  sent  must  be,  in  a 
measure,  public  property.  It  is,  nevertheless,  possible 
that  a  reflector  may  yet  be  devised,  which  will  act  for 
the  electric  wave  in  the  same  way  that  the  parabolic 
mirror  does  for  light  waves.  In  the  case  of  electrical 
vibration,  however,  the  mirror  would  have  to  be  carried 
out  on  a  very  much  larger  scale. 

A  discussion  followed  the  lecture,  and  was  joined  in 
by  some  of  the  professors  and  students  present.  During 
this,  the  blowing  up  of  the  powder  magazines  of  war- 
ships by  means  of  an  electrical  wave  was  referred  to. 
Professor  Rutherford  reassured  his  audience  upon  this 
most  interesting  point,  by  stating  that  he  did  not  think 
it  possible  that  an  electric  wave  could  penetrate  a  prop- 
erly closed  vessel. 


A  donation  of  $30,000  is  said  to  have  been  made  recently  by 
Mr.  W.  C.  McDonald  to  the  Department  of  Electrical  Engineering 
at  McGill  University,  Montreal. 
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ENGINEERING  PLANT  IN  FREEHOLD  LOAN 
COMPANY'S  BUILDING. 

One  of  the  largest  and  most  modern  office  build- 
ings in  Canada  is  that  of  the  Freehold  Loan  and  Savings 
Company,  corner  Victoria  and  Adelaide  streets,  Toronto, 
the  engineering  plant  in  which  is  under  the  superintend- 
ence of  Mr.  James  Huggett.  A  few  particulars  of  this 
plant,  as  gleaned  from  a  personal  inspection,  maybe  inter- 
esting. The  building  is  lighted  by  electricity,  but  gas  may 
also  be  used  if  necessary.  It  is  said  that  the  wiring  of 
the  building  for  electric  lighting  cost  upwards  of  $4,000. 
The  elevators  are  hydraulic,  of  improved  design,  and  the 
best  that  could  be  purchased,  being  capable  of  operating 
at  a  speed  of  700  feet  per  minute,  but  the  usual  speed  is 
scarcely  above  450  feet  per  minute.  The  elevators, 
boilers,  pumps,  plumbing,  steam  heating,  etc.,  cost  in 
the  neighborhood  of  850,000,  the  Bennett  &  Wright 
Company  being  the  contractors  for  plumbing  and  steam 
fitting. 

.■\11  power  is  generated  on  the  premises,  the  boiler 
capacity  being  capable  of  developing  200  horse  power. 
Both  water    tube  and  tubular  boilers  are  used.      These 


Mr.  James  Hlggett. 

are  so  arranged  as  to  heat  the  building  by  low  pressure, 
at  the  same  time  carrying  high  pressure  for  power  pur- 
poses. The  exhaust  steam  is  used  for  heating  the 
building,  and  returns  are  controlled  and  pumped  back 
to  the  boilers.  There  are  seven  steam  pumps,  of  all 
sizes,  from  22  gallons  to  500  gallons  capacity 
per  minute,  manufactured  by  the  Northey  Com- 
pany, of  Toronto  ;  one  large  compound  pump 
weighing  five  tons.  The  capacity  of  the  pump- 
ing plant  for  elevators  alone  is  nearly  three-quarters  of 
a  million  gallons  per  day.  There  is  an  auxiliary  pump 
for  elevator  service,  which  is  used  for  heavy  lifts. 
Smaller  pumps  are  provided  for  other  purposes,  includ- 
ing an  air  pump  in  connection  with  temperature  regula- 
tion. The  temperature  in  each  room  is  regulated  by 
what  is  known  as  the  Johnson  electric  air  pressure  con- 
troller, having  thermostat  in  each  room  and  diaphragm 
over  each  end  of  radiator  to  control  the  valves,  which  has 
been  found  to  be  a  great  convenience  to  tenants.  This 
system  is  controlled  from  the  boiler  room,  where  electric 
batteries,  air  pump,  etc.,  are  placed,  and  in  the  hands  of 
the  present  superintendent  has  been  a  complete  success. 
All  water  is  filtered  by  a  large  filter  with  a  capacity  of 
200,000  gallons  per  day,  and  hot  water  is  supplied  to 
ail  parts  of  the  building. 


The  building  is  healed  by  steam  by  direct  and  in- 
direct radiation,  both  systems  being  controlled.  The 
ventilation  of  the  building  appears  to  be  first-class,  the 
method  adopted  being  to  bring  in  fresh  air  and  take 
out  foul  air  by  a  large  fan  placed  on  roof  and  operated 
by  steam  power.  Fire  protection  is  also  provided  by  a 
stand-pipe  and  branches  on  each  floor,  with  hose  to 
reach  to  any  part  of  the  building,  while  a  fire  brigade, 
well  drilled,  reduces  the  danger  of  fire  to  a  minimum. 
The  fire  system  has  also  been  connected  with  the  pres- 
sure tank  at  top  of  building,  so  that  at  any  time  the 
large  pumps  in  the  basement  may  be  started,  thus,  in 
case  of  fire,  providing  greater  pressure  than  can  be 
obtained  from  the  city  water  service. 

Mr.  James  Huggett,  the  chief  engineer,  whose  por- 
trait we  present,  has  had  charge  of  this  plant  since  it 
was  installed,  and,  by  the  aid  of  his  assistants, 
keeps  the  building  and  equipment  in  first-class  condi- 
tion. Indeed,  the  general  appearance  of  the  building  is 
often  favorably  commented  upon  by  visitors.  Mr. 
Huggett,  for  a  number  of  years,  has  been  a  member  of 
the  Canadian  .Xssociation  of  Stationary  Engineers,  and 
for  some  time  past  chairman  of  the  Trustee  Board. 
For  three  successive  years  he  has  been  elected  a 
delegate  to  the  annvial  convention,  showing  the  esteem 
in  which  he  is  held  by  his  brother  engineers.  He  was 
born  in  Chatham,  Kent,  England,  where  he  ob- 
tained his  first  engineering  experience,  at  the 
Naval  Dock  Yard.  He  has  resided  in  Canada 
for  the  past  twenty-eight  years,  during  which  time  he 
has  gained  much  practical  experience.  Before  coming 
to  Toronto  to  accept  his  present  position,  Mr.  Huggett 
was  for  fifteen  years  in  the  employ  of  the  A.  S.  Whiting 
Mfg.  Company,  of  Oshawa.  His  present  duties  include 
the  general  superintendence  of  the  building  as  well  as  of 
the  engineering  plant,  and  he  has  proved  himself  to  be 
the  right  man  in  the  right  place. 


MOONLIGHT  SCHEDULE  FOR  DECEMBER. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

P.M.     5.00 

P.M.     9.00 

4.00 

2.  .  .  . 

,,         5.00 

,.        9.40 

4.40 

3.  .  .  . 

„        5.00 

„      10.50 

5-5° 

4 

5.00 

,1      11.50 

6.50 

5.... 

"         5.00 

A.M.   12.50 

7- SO 

6 

n         5.00 

"         1-5° 

8.50 

7.... 

II         5.00 

3.00 

10.00 

8.... 

„         5.00 

/'        4.00 

1 1. 00 

9.... 

„          5.00 

1,         5.00 

12.00 

10. .  . . 

r          5.00 

//         6.00 

13.00 

II ... . 

„          5.00 

II          6.20 

13.20 

12. . . . 

5.00 

II      6.20 

13.20 

13 ■•■• 

/,          5.00 

II      6.20 

13.20 

14.... 

1,       s.oo 

II      6. 20 

13.20 

15.... 

6.20 

II       6. 20 

12.00 

16.... 

"     7-40 

II       6.20 

10.40 

17   ... 

//      8.50 

II       6.20 

9-3° 

iS 

"       9-5° 

"       6.20 

8.30 

19.... 

If     11.00 

//       6.20 

7.20 

20. . . . 

II     11.00 

II       6.20 

7.10 

21 ...  . 

II     11.40 

II       6.20 

6.40 

22. . . . 

II       5.00 

/-       6.20 

13.20 

23.... 

„       5.00 

//       6. 20 

13.20 

24.... 

„       5.00 

6.20 

13.20 

25.... 

No  Light. 

No  Light. 

26 

No  Light. 

No  Light. 

27.... 

No  Light. 

No  Light. 

28.... 

No  Light. 

No  Light. 

29.... 

P.M.    5.10 

P.M.  10.00 

4-50 

30. . . . 

"       .S-io 

II     10.00 

4- 5° 

31.... 

"       5-'0 

II     10.00 

4-5° 

Total 253-40 

Grand  Total..  .2208.00 


The  Canadian  General  Electric  Company   have  sold  an  electric 
plant  to  the  Oxford  Mfg.  Co.,  of  Oxford,  N.S. 
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MACHINERY  BEARINGS. 

Any  mechanic  will  inform  you  that  the  common  plum- 
mer-block  should  be  a  little  easy  at  the  sides,  and 
that  the  bearing  should  receive  oil  from  the  top.  He 
seldom  knows  the  reason  for  this  rule,  however,  and 
though  his  ignorance  does  not  prevent  his  mill  shaft 
bearings  running  cool,  not  "knowing  why"  makes  him  ex- 
perience trouble  with  many  bearings  not  sosimply  loaded. 

John  Dewrance,  in  a  paper  on  the  subject,  detailed 
experiments  which  ought  to  clear  ideas  and  rectify  er- 
roneous practices. 

Bearings  were  clamped  upon  a  shaft  so  that  the 
load  upon  its  underside  was  this  same  clamping  pressure, 
while  on  the  top  this  was  augmented  by  weight  of 
brasses,  clamps  and  springs. 

An  oil  hole  at  the  top  refused  entirely  entry  to  oil, 
which  could  be  given,  however,  at  either  side.  The 
bearing — which  ran  fairly  cool — ejected  oil  under  a 
pressure  of  2,300  lbs.  per  square  inch  through  the 
upper  oil  hole.  The  bearing  was  then  taken  out 
and  surface  dressed  in  order  to  obtain  still  greater 
pressures  ;  but  when  replaced,  instead  of  this  great 
positive  ejecting  pressure,  there  was  a  suction  at  the 
upper  oil  hole  measured  by  a  vacuum  gauge  at  thirty 
nches  ;  the  whole  still  running  cool  and  well.  The 
blocks  when  taken  out  showed  at  first  sight  no  explana- 
tion for  so  great  a  change  in  pressure,  but  close 
examination  made  the  matter  clear.  The  under  side 
of  the  top  brass  at  first  was  not  quite  flat,  the  central 
portion  taking  all  the  load ;  this  sprung  the  brass  and 
ground  the  central  part  ;  so,  when  replaced  under 
diminished  load,  there  was  a  vacant  space  around  the 
oil  hole,  where  formerly  had  been  the  greatest  pressure. 

In  any  bearing  to  run  cool  and  well  means  that  a  film 
of  oil  keeps  forcibly  apart  the  sliding  pieces.  The 
total  pressure  on  this  oil  must  be  the  total  load.  The 
surface  tension  of  the  oil  and  capillarity  alone  provide 
the  power  the  oil  has  to  resist  this  pressure,  therefore 
the  pressure  is  the  greatest  where  space  between  the 
surfaces  is  least.  And  since,  moreover,  oil  is  carried 
on  by  sliding,  it  follows  that  to  keep  up  the  supply  the 
space  must  taper  to  the   point   of  greatest  pressure. 

If  we  lay  a  flat  plate  on  a  well  oiled  shaft,  and  gauge 
the  pressure  at  a  hole  drilled  through  it,  as  we  approach 
the  point  of  nearest  contact  pressure  will  rise,  to  fall 
again — and  fall    down  below  zero  as  we  pass  it. 

Tapering  spaces  must  then  be  provided  in  all  our 
bearings  of  this  class  ;  and  oil  supplied  at  that  point 
where  the  load  is  least.  The  series  of  experiments 
referred  to  was  first  taken  up  in  order  to  discover 
whether  "  brasses  "  of  different  metals  differed  in  their 
capacity  tor  bearing  loads  without  increase  or  friction. 
As  one  might  have  anticipated,  it  was  found  that  no 
such  difference  existed  ;  so  long  as  a  sufficient  film  of 
oil  remains  it  matters  little — in  this  connection — what 
the  metals  are.  Given  that  they  are  strong  and  stiff 
enough  the  one  great  point  is  that  the  bearing  should 
be  softer  than  the  shaft  ;  for  then  at  times  of  failure 
in  the  oiling  the  shaft  is  coated  with  the  scraped-ofT 
softer  metal,  more  or  less  evenly  around  its  surface. 
But  if  the  shaft  should  be  the  softer  of  the  two,  its 
heaped-up  scraping  will  accentuate  local  unevenness  in 
the  bearing. 

The  main  point  in  the  paper  is,  however,  the  light 
thrown  on  the  simple  point  of  oiling.  In  ordinary  mill 
shaft  plummer  '  .-cks  this  is  done  rightly  from  the  top. 
At    first  our    railway  axle  bearings    were   likewise — but 


wrongly — fed  ;  that  fault  was  soon  detected  and  set 
right  ;  but  still  mechanics'  ignorance  upon  the  subject 
causes  much  trouble  with  some  engine  bearings  ;  and 
since  it  is  a  fact  that  pressures  over  one  ton  per  square 
inch  can  be  endured  by  properly  constructed  brasses, 
while  costly  troubles  are  often  caused  by  far  less  loads, 
the  question  certainlv  deserves  attention  until  our  errors 
are  set  right. 


PHASE  TRANSFORMERS. 

The  usefulness  of  some  simple  form  of  phase  trans- 
former enabling  single-phase  currents  to  be  split  up  into 
polyphase  currents,  and  thus  permitting  the  use  of  a 
simple  conducting  system  of  one  wire,  would  be  espec- 
ially appreciated  in  the  field  of  railway  work,  where  any 
attempt  to  use  polyphase  currents  for  power  purposes  is 
met  at  the  outset  with  the  difficulty  of  a  double  trolley 
system.  In  a  very  valuable  paper  in  Zeitschrift  fur 
Elektrotechnic,  Herr  Gustav  W.  Meyer  discusses  all  the 
forms  of    phase  transformers,  with  special    reference  to 


this  application.  An  mgemous  device  lor  operating  a 
three-phase  motor  on  a  single-phase  current  supplj-  is 
illustrated  above.  The  motor,  M,  has  the  usual  field  wind- 
ing and  a  three-phase  winding  on  its  rotor.  The  stator 
is  connected  as  shown  to  the  two  ends  and  the  middle 
point  of  the  secondary  of  an  ordinary  split  transformer, 
and  in  the  primary  circuit  with  this  is  connected  a  non- 
inductive  resistance,  R,  and  a  self-induction  coil,  C,  as 
shown.  By  the  switches,  S  and  S',  these  can  be  cut  in 
or  out  of  the  circuit.  At  starting  they  are  cut  in,  as 
shown,  and  produce  a  sufficient  displacement  of  phase 
to  start  the  motor.  After  the  motor  attains  speed  the 
switches  are  opened,  and  the  reaction  of  the  three-phase 
winding  on  the  rotor  induces  a  current  in  the  part  X  Y 
of  the  stator  winding,  the  machine  continuing  to  run  as 
a  three-phase  motor,  though  supplied  with  single-phase 
current.  The  American  Electrician  says  that  it  is 
claimed  that  this  method  surpasses  the  rotary  phase 
transformer  of  Arno  and  Ferraris,  on  account  of  its 
simplicity  and  cheapness  and  absence  of  moving  parts. 


RECENT  CANADIAN  PATENTS. 

Patents  for  tfie  following:  electrical  and  engineering  devices 
have  been  granted  in  Canada  :  A.  F.  Hack,  Melbourne,  Aus., 
steam  boiler  furnace  arch  ;  American  Electric  Heater  Co.,  De- 
troit, Mich.,  electric  heater;  M.  E.  Thompson,  Ridgeway,  Penn., 
and  Charles  L.  Cornell,  Hamilton,  Ohio,  dynamo  electric  machine; 
Theophilus  D.  Farrell,  London,  Eng. ,  electric  lamp  ;  Philip  H. 
Patriarche,  Toronto,  street  annunciator  for  cars  ;  John  F.  Lister 
and  Wm.  S.  Chamberlain,  Cleveland,  Ohio,  incandescent  lamp  ; 
Charles  M.  Gould,  assignee  of  Wm.  F.  Richards,  Buffalo,  electric 
lighting  apparatus  for  railways  ;  Electrical  Vehicle  Syndicate, 
London,  Eng.,  electric  carriage  ;afety  device  ;  Charles  T.  Mon- 
roe, Silas  C.  Dishno  and  Narcisse  Deloge,  Jackson,  Montana, 
water  wheel ;  O.  H.  Michaelson,  Charleston,  U.S.,  electric  lamp  ; 
Alex.  H.  Canning,  Toronto,  rotary  engine  ;  Geo.  M.  Lane  and 
Elisha  Stout,  electric  arc  lamp  ;  John  Abell,  Toronto,  engine 
cut-off. 
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ol  the  Canadian  Electrical  Association. 
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BROCKVILLE  BRANCH  NO.  15.— Meets  every  Monday  and  Friday  evenine, 
in  Richards'  Block,  King  St.  President,  John  Grundy  ;  Vice-President,  C.  L. 
Bertrand  ;    Recording  Secretary,  James  Aikins. 

CARLETON  PLACE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay ;  Secretary,  J.  D.  Armstrong. 


President,  W.  F.  CHAPMAN, 
Vice-President,  R.  C.  PETTIGREW, 
Secretary,  J.  G.  ROBERTSON, 
Treasurer.  G   C.  MOORING, 
Conductor,  WILLIAM  BEAR, 
Door  Keeper,  JOHN  WENDELL 
TORONTO  BRANCH  NO.  i. — Meets  ist  and  3rd   Wednesday  each  month  in 
Engineers'    Hall,  61    Victoria   street.     Charles    Moseley,  President ;    H.  E.  Terr>', 
Vice-President  ;  J.  W.  Marr,  Recording  Secretary. 

TORONTO  BRANCH  NO.  2.— President,  John  Dixon  ;  Vice-President,  John 
H.  Venables  ;  Recording  Secrelarj',  Thos.  Graham,  570  King  street  west. 

MONTREAL  BRANCH  NO.  1.— Meets  island  3rd  Thursday  each  month,  in 
Engineers'  Hall,  1863  Craig  street.  President,  Geo.  Hunt;  ist  Vice-President, 
Wm.  Ware  ;  2nd  Vice-President,  J.  G.  Robertson  ;  Secretary,  Henry  Wilson  ; 
Treasurer,  Thos.  Ryan. 

ST.  LAURENT  BRANCH  NO.  2.— Meets  every  Monday  evening  at  43  Bonse- 
cours  street,  Montreal.  R.  Drouin,  President ;  Alfred  Latour,  Secretary,  306  Delisle 
street,  St.  Cunegonde. 

BRANDON,  MAN.,  BRANCH  NO.  i.— Meets  ist  and  3rd  Friday  each  month 
in  Citv  Hall.     A.  R.  Crawford,  President ;  Arthur  Fleming,  Secretary. 

HAMILTON  BRANCH  NO.  2. — Meets  ist  and  3rd  Tuesday  each  month  in 
Maccabee's  riall.  Wm.  Norriss,  President ;  G.  Mackie,  Vice-President ;  Jos.  Iron- 
side, Recording  Secretarj^  Markland  St. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


BOARD  OF   EXAMINERS. 
President,  A.  .'\MES,  ■  .  lirantford,  Ont. 

Vice-President,  F.  G.  MITCHELL  -  London,  Ont. 

Registrar,  A.  E.  EDKINS  -  88  Ciroline  St  ,  Toronto. 

Treasurer,  R.  MACKIE.  -  -  28  Napier  st.,  Hamilton 

.Solicitor,  J.  A.  McANDREWS,  •  -  Toronto. 

TORONTO  -A.  E.  Edkins,  A.  M.Wicltens,  E.  J.  Phillip,  F.  Donaldson,  J.  Bain. 
HAMILTON— R.  M.ickie  T.  Elliott. 
BRANTKORD— A.  Ames,  care  Patterson  &  Son.s. 
OTTAWA— Thomas  Wesley. 
KINGSTON-J.  Devlin,  J,  Campbell. 
LONDON— F.  .Mitchell. 
NI.^GARA  FALLS— W.  Phillips. 

Information  regarding  examinations  will  he  furnished  on  application    to  any 
member  of  the  Board. 


Electrical   companies    will    welcome 
Appointment  of      ^^^^  growing  disposition   on  the  part  of 

City  Electricians.  &  &  r  i 

municipal  authorities  to  appoint  proper- 
ly qualified  electricians  to  protect  the  interests  of  muni- 
cipalities in  the  matter  of  electric  wiring  and  other  elec- 
trical work.  The  municipalities  are  realizing  that  this 
course  is,  in  the  end,  the  most  economical,  while  en- 
couragement is  also  being  given  by  the  electrical  com- 
panies, who  will  no  longer  be  called  upon  to  execute 
unnecessary  work,  as  is  often  the  case  when  the  decision 
of  an  incompetent  and  inexperienced  person  is  allowed 
to  govern  work  of  this  description. 


A  REPORT  on  the  steam-making  value 

^co?i7  "'        °^  '^"^'^  ^"^  ''^^"  '■''^"^''  ^y  ^^^  Bcston 
Mutual  Boiler  Insurance   Company,  by 

which  it  is  shown  that  a  large  quantity  of  stone  and  dirt 
is  mixed  with  nearly  every  variety  of  coal,  thus  reducing 
its  efficiency.  Tests  of  samples  of  coal  as  delivered  by 
dealers  showed  proportions  of  earthy  and  stony  matter 
varying  from  one  and  one-half  to  forty-six  per  cent. 
Taking  the  principal  varieties  of  coal  as  burned  in  the 
Eastern  States,  the  consulting  engineer  of  the  company 
found  that,  rating  the  evaporative  power  of  Cumberland 
coal  at  one  hundred  as  the  standard,  the  comparisons 
were  as  follows  :  Pocahontas  coal,  102  ;  Clearfield, 
Wyoming,  New  River  and  Lykens  Valley  coal,  97  to 
98  ;  Schuylkill,  95  ;  Lehigh,  93  ;  Nova  Scotia,  85. 
The  average  percentage  of  ash  was  :  New  River,  5)^ 
per  cent.  ;  Cum.berland  and  Pocahontas,  ■j)4  per  cent.  ; 
Clearfield  and  Nova  Scotia,  10  percent.;  other  qualities, 
from  15  to  18  per  cent.  The  anthracite  coals  were 
found  to  be  much  less  clean  than  the  soft  coals.  Sub- 
tracting the  ash,  so  as  to  compare  results  for  the  com- 
bustible portion  of  the  coal,  there  is  little  difference  be- 
tween the   heating    power  of   the    various   classes,  the 
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Nova  Scotia — the  lowest  on  the  list — rating  only  a  trifle 
below  Lehigh,  and  but  ten  per  cent,  below  Cumberland 
and  Pocahontas,  which  are  the  highest.  .A.s  the  cost  of 
shovelling  coal  into  a  furnace,  and  of  removing  ashes 
and  cinders,  is  an  item  of  considerable  expense  in 
operating  a  steam  plant,  it  becomes  the  duty  of  the 
manager  thereof  to  give  strict  attention  to  the  quality  of 
coal  burned. 


If  indications  count  for  anything,  the 

Electrical  water     utilization  of  water  powers   for  the  de- 
Power  Developments.  ^ 

velopment    of   electricity   is   only   in  its 

infancy  in  Canada.  Recent  years  have  witnessed  the 
harnessing,  for  electrical  purposes,  of  several  large 
water  powers,  while  in  some  instances  skilful  engineer- 
ing has  permitted  of  comparatively  small  water  powers 
being  used,  under  a  high  pressure,  to  develop  a  con- 
siderable output  of  current.  These  conditions,  so 
widespread  throughout  Canada,  would,  as  stated,  in- 
dicate their  future  utilization  on  a  large  scale.  The  ex- 
tent of  this  development  will  depend,  almost  entirely, 
upon  the  demand  for  electricity  for  light,  heat  and  power 
purposes.  As  to  the  former,  there  are  numerous  muni- 
cipalities which  would,  without  doubt,  welcome  the  ad- 
vent of  electric  light,  but  which  are  too  small  to  support 
a  private  company.  This  business  might  be  secured, 
with  profit,  by  a  company  operating  long  distance  cir- 
cuits and  supph'ing  a  number  of  municipalities.  For 
heating  purposes  the  use  of  electricity  is  steadily  in- 
creasing, but  bsing  looked  upon  as  an  innovation,  we 
do  not  anticipate  an  immediate  extensive  demand  for  its 
use.  It  is  in  the  direction  of  furnishing  power  for 
manufacturing  establishments  that  we  look  for  the 
widest  field  for  electrical  transmission  plants.  Canada 
is  becoming  more  and  more  of  a  manufacturing  countr}', 
and  capitalists  are  being  attracted  here  as  a  promising 
field  for  investment.  The  number  of  water  power  de- 
velopment projects  that  have  alread}-  taken  definite 
form  is  in  itself  significant.  The  most  important  is  at 
Shawenegan  Falls,  Que.,  where  the  water  of  the  St. 
Maurice  river  is  to  be  utilized  to  develop  30,000  horse 
power  to  operate  pulp  mills,  saw  mills,  factories,  etc., 
at  Three  Rivers  and  other  places.  Near  the  city  of 
Quebec  there  are  two  projects  to  be  carried  out,  on  one 
of  which  work  is  now  progressing.  .At  Port  Arthur, 
Ont.,  Mr.  E.  S.  Jenison  is  negotiating,  with  good  pros- 
pects of  success,  for  the  development  of  the  water  power 
of  the  Kakabeka  Falls,  on  the  Kaministiquia  river,  and 
transmitting  the  electricit)'  to  Port  Arthur  and  Fort 
William,  at  an  estimated  cost  of  one  million  dollars. 
Similar  undertakings  are  contemplated  at  Grand  Falls, 
N.B.,  and  in  British  Columbia,  all  of  w'hich  bear  testi- 
mony to  the  improved  conditions  now  prevailing  in 
Canada. 


CANADIAN  ELECTRICAL  NEWS  STUDENTS' 
COMPETITION. 

In  pursuance  of  the  preliminary  notice  published  last 
month,  we  had  hoped  to  be  able  to  announce  in  this 
nvmiher  full  particulars  of  the  competition  which  the 
publishers  of  this  journal  propose  to  institute  among  the 
electrical  students  in  Canadian  colleges.  While  pro- 
gress has  been  made  with  the  details,  it  has  been  found 
impossible  to  complete  all  the  arrangements,  and  we 
must  ask  readers  who  may  be  inte.ested  to  await  the 
publication  of  our  December  number,  in  which  the  terms 
of  the  competition  will  be  fully  explained. 


HAMILTON  ELECTRIC  LIGHTING   REPORT. 

Particulars  of  the  report  of  Mr.  Percy  Domville 
to  the  council  of  the  city  of  Hamilton,  as  to  the  cost  of 
lighting  the  city  by  a  plant  to  be  owned  and  operated 
by  the  corporation,  are  given  elsewhere  in  this  number. 
The  report  goes  pretty  fully  into  the  various  items 
which  enter  into  the  determination  of  these  costs,  with 
the  result  that  the  citizens  of  Hamilton  are  assured  of 
their  lighting  being  done  for  S54.55  per  2000  c.p.  lamp 
per  year  for  all  night  running.  It  may  be  of  interest 
to  refer  to  some  of  the  salient  features  of  the  report. 
Looking  at  the  figures,  we  are  interested  in  knowing 
that  one  500  h.p.  tandem  compound  condensing  engine, 
with  condenser,  is  to  be  used,  and  can  be  erected  and 
connected  in  running  order,  with  foundations  complete, 
for  $5,000,  and  to  be  of  such  a  superior  type,  apparently, 
as  to  obviate  all  chances  of  breakdown,  as  no  allowance 
is  made  for  another  engine  to  cope  with  such  an 
emergency.  The  simplicity  and  cheapness  of  this 
single  unit  and  faith  system  will  appeal  to  the  average 
station  manager  whose  contract  depends  upon  the 
ability  of  his  plant  to  keep  the  lights  running  every 
night  and  all  ni^ht. 


It  will  be  observed  that  in  the  operating  expenses  the 
largest  item  is  that  for  coal,  which  can  be  laid  down  at 
the  furnace  doors  apparently  for  two  dollars  per  ton,  w-hich 
it  is  probably  worth,  as  we  are  assured  that  one  pound 
will  give  140  watt  hours  at  the  lamp,  with  four  pounds 
consumption  per  h.p.  and  with  90  per  cent,  efficiency  in 
engine  and  arc  dynamos,  and  93  per  cent,  in  line.  The 
experienced  station  manager,  accepting  the  coal  con- 
sumption given,  would  figure  about  as  follows  :  Engine, 
90  per  cent,  efficiency  ;  arc  dynamos,  SS  per  cent,  (that 
being  the  maximum  claim  made  by  the  makers)  ;  coun- 
tershaft efficiencv,  go  per  cent.  ;  belting,  95  per  cent.; 
line,  93  per  cent,  as  before.  This  gives  118  watts  per 
pound,  instead  of  140,  increasing  the  coal  consumption 
by  15  percent.  The  experienced  manager  would  also 
make  an  allowance  of  about  10  per  cent,  for  banking  or 
starting  fires  and  to  cover  shrinkage  in  the  coal  pile, 
all  of  which  he  has  to  pay  for,  thus  increasing  the  coal 
cost  by  25  per  cent. 


The  next  largest  item  is  depreciation,  at  5  per  cent. 
We  welcome  this  figure  as  indicating  a  recognition  of 
the  fact  that  depreciation  of  a  municipal  plant  does 
exist,  it  being  frequently  omitted  altogether  in  such 
reports.  .A.s  no  other  allowances  are  made,  we  infer 
that  this  five  per  cent,  is  intended  to  cover  repairs, 
antiquation  and  possibly  insurance,  as  well  as  the 
depreciation  due  to  gradual  wearing  out.  Most  au- 
thorities would  consider  that  5  per  cent,  on  buildings, 
7  per  cent,  on  steam  machinery,  and  10  per  cent,  on 
electrical  apparatus,  pole  lines,  etc.,  would  be  a  very 
modest  estimate  to  cover  these  items,  w-hich  are  placed 
by  Mr.  Domville  at  5  per  cent.,  and  to  be  safe  they 
would  figure  interest  and  depreciation  on  extra  engine 
in  case  of  trouble.  Considering  onl\'  these  three  items 
of  cost,  coal  consumption,  depreciation  and  an  extra 
engine  as  above  indicated,  we  find  that  the  cost  per 
lamp  has  gone  up  from  $54.55  to  $64.30.  We  need 
scarcely  enquire  further  into  the  costs,  the  unreliability 
of  the  above  items  indicating  what  may  be  expected  of 
the  others.  We  observe,  however,  that  no  allow- 
ance is  made  for  stock  of  coal,  wire,  poles,  extra  lamps, 
etc.,  which   must  be  kept  on   hand,   nor  for  meters, 
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transformer  erection,  and  many  other  items  which 
appear  against  the  capital  account  of  the  ordinary 
station.  The  solitary  dynamo  tender  provided  for  in 
the  estimates  has  our  sympathy.  He  will  have  on  his 
hands  the  complete  responsibility  of  the  operation  of  a 
five  hundred  light  plant.  His  shift  will  be  16  hours 
long  during  the  winter  months,  for  seven  days  per 
week,  and  presumably  he  will  have  to  spend  a  portion 
of  the  remaining  eight  hours  of  the  24  in  adjusting  and 
making  small  repairs  to  the  machines  in  his  charge. 
We  think  that  services  of  this  kind  merit  more  reward 
than  $600  per  year. 

Seriously,  we  hope,  for  the  reputation  of  all  con- 
cerned, that  the  Hamilton  authorities  will  look  more 
carefully  into  the  matter,  and  not  be  led  to  expect 
impossibilities,  even  when  backed  up  by  nicely  arranged 
figures.  This  report  is  typical  of  that  class  of  state- 
ments by  means  of  which  municipalities  have  been 
induced  to  undertake  responsibilities  with  which  they 
were  not  familiar,  and  frequently  with  disastrous 
results.  In  drawing  up  a  report  of  this  kind,  it  is 
comparatively  easy  to  figure  the  cost  of  a  system  ready 
to  run,  but  it  requires  a  thorough  knowledge  of  operat- 
ing conditions  to  predict  with  any  certainty  the  operat- 
ing costs,  and,  as  in  this  case,  it  is  in  this  respect  that 
many  such  reports  are  unreliable.  We  do  not  wish  to 
be  understood  as  condemning  every  case  of  municipal 
control  off-hand,  but  we  do  say  that  in  the  majority  ot 
cases  it  has  been  found  to  be  a  mistake.  Given  the 
same  system  under  municipal  and  under  private  control, 
and  assuming  that  the  management  in  both  cases  has 
the  same  dividend  making  efficiency,  the  former  will 
have  an  advantage,  for  whereas  the  municipal  plant  is 
capitalized  on  money  borrowed  at  3.5  per  cent.,  the 
private  plant  is  expected  to  pay,  say,  8  per  cent.,  and  the 
difference  of  4.5  per  cent,  is  in  favor  of  the  first. 
Again,  a  new  municpal  plant  properly  engineered  and 
managed,  has,  by  reason  of  its  greater  efficiency  of 
operation,  a  decided  advantage  over  an  old  and  ineffi- 
cient plant  which  it  is  to  replace  ;  but  old  age  comes  to 
even  the  municipal  plant,  and  in  ten  or  fifteen  years 
consigns  it  to  the  scrap  heap,  and  depreciation  to 
correspond  must  be  allowed.  In  any  case,  the  dif- 
ference in  cost  of  operation  will  not  be  so  great  but 
that  by  improper  management  the  positions  may  be 
reversed,  and  municipal  management,  hampered  as  it 
usually  is  by  local  politics,  is  not  in  the  best  position 
to  make  the  most  of  the  above  advantages.  It  is  to  be 
hoped  that  before  taking  action  upon  the  report  the 
authorities  of  Hamilton  will  submit  it  to  competent 
criticism. 


THE  OLDEST  STEAM  ENGINE. 
The  oldest  engine  in  the  world  is  in  the  possession  of 
the  Birmingham  Canal  Navigations  in  England,  and 
was  constructed  by  Bolton  &  Watt  in  the  year  1777, 
the  order  being  entered  in  the  firm's  books  in  that  year 
as  a  single  acting  beam  engine,  with  chains  at  each 
end  of  a  wood  beam,  and  having  the  steam  cylinder  32 
inches  in  diameter,  with  a  stroke  of  8  feet,  and  erected 
at  the  canal  company's  pumping  station  at  Rolfe  street, 
Smethwick.  During  the  present  year  this  remarkable 
old  engine,  which  has  been  regularly  at  work  from  the 
time  of  its  erection  to  the  current  year,  a  period  of, 
say,  120  years,  was  removed  to  the  canal  company's 
Station  at  Ocker  Hill,  Tipton,  there  to  be  re-erected  and 


preserved  as  a  relic  ol  what  can  be  done  bv  good 
management  when  dealing  with  machinery  of  undoubted 
quality.  It  is  worthy  of  note  that  the  Birmingham  Canal 
Navigations  favored  Bolton  &  Watt,  in  1777,  with  the 
order  for  this  engine,  and,  in  1898,  or  120  years  after- 
ward, the  company  have  entrusted  the  same  firm,  James 
Watt  &  Co.,  Soho,  Smethwick,  with  the  manufacture 
of  two  of  their  modern  triple  expansion,  vertical  en- 
gines, to  be  erected  at  the  Walsall  pumping  station, 
having  240  horse  power  and  a  pumping  capacity  of 
12,713,600  gallons  per  day. 


TRANSMISSION  SCHEME  AT  GRAND 
VAI.LEY. 

The  opening  of  a  thirteen  mile  transmission  line  for 
electric  lighting  purposes  only  between  Grand  X'alley 
and  Arthur,  Ontario,  marks  a  new  era  in  electric  light- 
ing in  Canada.  The  village  of  Grand  Valley  is  situated 
on  the  Canadian  Pacific  railway,  about  100  miles  from 
Toronto,  and  has  a  population  of  800  people.  The 
residents  of  this  village  desired  electric  lighting,  but  the 
municipality  was  rather  small  for  the  investment  to  be 
made  for  electric  lighting  only.  However,  Mr.  John 
Philip,  who  owns  and  operates  a  saw  mill  at  Grand  Val- 
ley, w'as  enterprising  enough  to  give  the  people  incan- 
descent electric  lights.  For  this  purpose  he  installed  in 
his  saw  mill  an  S.K.C.  two-phase  generator  with  a 
capacity  of  about  750  or  800  incandescent  lamps.  He 
found  that  after  supplying  the  wants  of  Grand  X'alley, 
he  still  had  a  capacity  to  spare  on  his  dynamo,  engine 
and  boiler  of  about  400  lights,  and  as  the  electric  light- 
ing at  Grand  X'alley  was  not  sufficient  to  pay  him  a  fair 
income  on  the  money  investsd,  he  cast  about  for  other 
means  of  utilizing  the  current.  He  consulted  one  of  the 
engineers  of  the  Roj'al  Electric  Company,  who  suggested 
the  idea  of  transmitting  the  current  from  one  phase  of 
his  machine  to  the  village  of  Arthur,  about  13  miles  dis- 
tant, and  using  the  other  phase  for  the  lighting  of  Grand 
Valley. 

When  the  scheme  was  mooted  and  the  people  of 
Arthur  approached  on  the  subject,  they  were  willing 
to  fall  in  with  the  idea,  but  were  very  doubtful  if  the 
current  could  be  carried  that  distance  ;  in  fact,  some 
electricians  laughed  at  the  idea.  Nevertheless,  Mr.  Philip 
being  a  sturdy  Scotchman,  and  having  confidence  in  his 
advisers,  undertook  the  work,  and  on  the  evening  of 
October  20th  the  lights  were  turned  on  in  the  village  of 
Arthur,  and  have  been  in  operation  since  that  time. 

The  entire  loss  in  the  transmission  is  said  to  be  less 
than  5  per  cent.,  and  the  lights  are  equally  as  good  in 
Arthur  as  they  are  in  Grand  X^alley,  close  to  the  ma- 
chine. In  this  way  Mr.  Philip  has  converted  a  non- 
earning  property  into  one  which  will  in  future  pay  him 
a  handsome  sum. 

There  are  many  existing  plants  in  Ontario  now  which 
could,  in  the  same  manner,  increase  their  revenue,  and 
we  would  commend  this  installation  to  their  careful  con- 
sideration. The  conception  and  carrying  out  of  this 
work  is  certainly  a  credit  to  the  Royal  Electric  Company, 
and  doubly  so  to  the  person  who  was  willing  to 
invest  his  money  in  an  enterprise  when  he  was  advised 
that  the  scheme  was  not  feasible.  He  certainly  de- 
serves to  be  classed  in  the  front  rank  of  central  station 
men  in  Canada. 


Rev.  Father  Quay,  of  Gracefield,  Que.,  has  shipped  five  tons  o 
amber  colored  mica  to  the  United  States,  to  be  used  for  electrical 
purposes. 
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NOTES  ON  BELTING. 


Tests  of  Leather,  Rubber,  Cotton  and  Other  Belts. 


Bv  C.  R.  MacLeod,  McGill  College,  Montkeal. 

For  transmission  of  power  by  belting  various  materials  are  used. 
Among-  the  most  important  are :  Leather,  rubber  and  cotton 
belts. 

The  material  considered  most  favorable  for  belting  is  probably 
leather.  It  is  very  efficient  and  wears  well,  but  is  more  expensive 
than  rubber  or  cotton.  In  certain  situations  where  it  would  be 
exposed  to  moisture,  great  heat,  etc.,  its  efficiency  and  durability 
are  reduced. 

Another  weakness  is  that  it  must  necessarily  consist  of  short 
strips  of  about  five  feet  in  length,  joined  in  various  ways,  which 
will  be  noticed  later.  The  belt  is  therefore  subject  to  failure  in 
as  many  places  as  there  are  joints.  Some  methods,  however, 
make  the  joints  almost  as  strong  as  the  solid  feather,  but  the 
presence  of  the  joint  may  cause  the  belt  to  fail,  not  from  tension, 
but    from  a  tendency  to  wear  or  crack  at  that  point. 

The  best  belts  are  made  from  oak-tanned  ox-hide,  the  strongest 
part  of  the  hide  being  the  back.  The  belt  can  be  made  in  long 
strips  by  taking  a  wide  disc  of  leather  and  cutting  it  in  a  spiral 
direction.  The  strip  thus  cut  is  stretched  taut  and  rubbed  to 
make  it  straight.  From  a  disc  4  ft.  9  in.  wide  a  strip  over  100 
feet  long  of  2  inch  belt  can  be  made.  If  greater  width  is  de- 
sired several  strips  can  be  sewn  together  side  by  side.  A  double 
belt  of  this  kind  has  been  used  75  inches  wide  and  over  150  feet 
long. 

The  grain  or  hair  side  of  the  leather  is  put  next  the  pulley.  It 
would  appear  at  first  sight  as  if  this  were  a  mistake,  since  the 
grain  side  is  the  smoother  and  would  therefore  give  less  friction. 

Mr.  Arthur  Archard,  of  Geneva,  in  a  paper  before  the  Institute 
of  Mechanical  Engineers,  1881,  says: 

"  If  the  belt  is  wide,  a  partial  vacuum  is  produced  between  the 
belt  and  the  rim  of  the  pulley,  by  the  aid  of  an  adequate  velocity 
which  causes  the  atmospheric  pressure  to  press  the  belt  close 
against  the  pulley  ;  an  adhesion  is  thereby  produced  which  is 
totally  independent  of  friction,  and  enables  the  tensions  to  be  con- 
siderably reduced."  This  is  very  important,  because  the  less  the 
tension  on  the  belt,  the  less  will  be  the  friction  on  bearings,  and, 
hence,  the  greater  power  derived.  A  wide,  thin  belt  is  therefore 
better  than  a  narrow,  thick  one,  and  this  is  so  not  only  for  the 
reason  that  it  gives  less  tension  on  the  belt,  but  because  it  also 
gives  greater  flexibility. 

Mr.  D.  A.  Low,  in  his  Machine  Designing,  also  states  that  the 
smooth  side  is  the  better  "because  it  gives  greater  driving 
power,"  reasoning  probably  in  the  same  way  as  Mr.  Achard. 

Mr.  J.  TuUis,  of  Glasgow,  however,  states  that  the  belt  will  last 
longer  if  the  grain  side  is  out,  and  that  coatings  of  curriers' 
dubbin  and  oil  will  make  the  flesh  side  as  smooth  as  the  other. 
All  writers  seem  to  agree  that  the  adhesion  of  the  belt  to  the 
pulley  depends  very  little,  if  any,  on  friction,  and  that,  therefore, 
a  rough  surface  is  more  injurious  than  useful. 

Rubber  belting  is  superior  to  leather  in  damp  places.  The  part 
of  the  belt  that  gives  it  strength  is  not  the  rubber,  but  the  cotton 
framework. 

It  is  made  by  taking  a  wide  strip  of  cotton  duck  and  folding 
it  into  as  many  plies  as  desired,  with  rubber  in  between,  with  a 
th'^ker  coating  of  rubber  on  the  outer  side. 

The  rubber  is  in  a  liquid  state  when  applied  to  the  cotton,  and 
when  the  belt  is  finished  it  consists  of  a  strong,  solid,  flexible  belt, 
having  the  appearance  of  solid  rubber.  There  is  almost  no  limit 
to  the  length  that  can  be  made  in  one  piece,  so  that  there  is  only 
one  joint  in  any  piece  of  belt  in  use.  Even  this  can  be  avoided 
by  ordering  an  endless  belt  for  special  cases.  The  manufactured 
product  is  usually  very  uniform  in  quality.  Extremes  of  heat  and 
cold  have  very  little  effect  on  it,  and  it  has  very  little  tendency  to 
slip  on  the  pulley.  It  should  be  kepi  free  from  all  animal  oils  or 
grease,  as  these  are  injurious  to  the  rubber.  Rubber  belting 
seems  to  be  especially  adapted  for  such  purposes  as  elevators,  for 
railways,  pulp  mills,  mines,  etc. 

Cotton,  that  is  cotton  without  rubber  or  any  other  material, 
makes  an  excellent  belt.  In  can  be  made  stronger  than  leather 
of  the  same  cross-section,  and  of  great  length  without  joints.  It 
is  better  than  leather  in  moist  places,  and  is  less  expensive.  It 
was  formerly  made  in  the  same  way  as  cotton  and  rubber  belting 
— that  is,  by  laying  one  ply  of  cotton  duck  on  top  of  another  till 
the  desired  thickness  was  attained,  and  then  sewing  the  whole 
together.  The  more  modern  method  is  to  make  the  whole  thick- 
ness tog^ether  at  one  operation,  each  ply  being;  interwpven  with 


the  one  next  to  it.  The  process  of  manufacture  is  rather  compli- 
cated, but  this  does  not  make  the  belt  expensive. 

.-\n  improvement  on  the  plain  cotton  belt  is  made  by  soaking  it 
in  a  mixture  of  red  lead  and  linseed  oil.  This  process  has  the 
same  effect  as  it  has  in  preserving  wood.  The  cotton  belt  is  then 
more  efficient  in  moist  places  or  in  conditions  which  are  found 
very  unfavorable  to  the  use  of  leather  or  even  rubber.  Some 
modifications  of  this  kind  of  belt  are  made  by  substituting  for  part 
of  the  cotton  a  woof  of  hair  and  other  materials.  An  example  of 
this  is  the  "Camel  Brand,"  tests  ol  which  are  reported  below. 

Gutta  percha  has  been  used  as  a  substitute  for  rubber,  and  has 
been  found  to  be  a  good  protection  to  the  cotton.  A  special  brand 
of  this,  called  "  Balata  Belting,"  was  tested.  It  is  manufactured 
in  England,  and  has  a  rather  thick  coating  of  gulta  percha  on  the 
outer  side,  and  thin  layers  between  the  layers  of  cotton,  while  ihe 
side  ne.xt  the  pulley  is  coated  with  a  solution  called  "  Balata.." 

STRESSES   IN    BELTS. 

Belts  are  subject  to  two  kinds  of  stress,  viz.,  tension  and  bend- 
ing, but  the  most  serious  strain  is  caused  by  bending  round  the 
pulleys.  If  the  pulleys  are  small,  the  only  way  is  to  use  the  most 
flexible  material.  This  will  probably  be  the  cheapest  in  the  long 
run. 

A  good  rule  is  given  by  Lineham  in  his  Mechanical  Engineering, 
viz.,  the  distance  from  centre  to  centre  of  pulleys  should  not  be 
less  than  six  times  the  diameter  of  the  larger  pulley. 

A  most  important  matter  is  that  the  edges  of  the  belt  should 
wear  well.  If  the  edge  is  not  good  it  will  soon  become  frayed  by 
contact  with  the  rim  of  the  pulley,  and  will  cause  failure  of  the 
belt.  The  best  edges  that  the  writer  has  seen  on  any  belt  are  on 
good  oak  tan  leather,  and  on  rubber.  The  structure  of  the  latter 
(folding),  together  with  a  strong  covering  of  rubber,  secures  a 
good,  compact  edge. 

Belts  of  paper  have  been  made  and  used  in  the  United  States 
with  success.  They  are  very  strong  and  durable  if  not  exposed 
to  moisture,  and  they  stretch  very  little  while  at  work. 

So  far  nothing  has  been  said  with  regard  to  stretch  of  belts 
under  tension.  This  will  be  treated  along  with  the  results  of  the 
tests. 

Creep  in  belts  is  due  to  the  belt  stretching  on  the  tight  side.  If 
the  belt  stretches  easily  this  is  very  serious.  For  every  foot  of 
belt  that  goes  on  the  driver  less  than  a  foot  goes  off  and  goes  on 
to  the  follower.  If  the  diameters  of  the  pulleys  were  equal  the 
driver  would  make  a  greater  number  of  revolutions  in  unit  time 
than  the  follower  would.  Hence,  if  there  is  much  stretch  in  the 
belt  there  is  a  loss  of  speed.  This  loss  amounts  to  1  per  cent,  to 
3  per  cent.,  depending  on  the  elasticity  of  the  belt  ;  since  the  ten- 
sion on  the  belt  is  kept  as  low  as  possible  to  prevent  too  much 
friction  on  bearings  of  Ihe  pulleys,  the  belt  that  is  least  extensible 
at  low  tensions  is  the  one  which  is  most  valuable  in  this  respect. 

JOINTS    AND    FASTENINGS. 

Joints  form  the  weak  feature  of  bells,  so  far  as  tensile  strength 
and  wear  are  concerned,  especiallv  in  the  case  of  leather  belling. 
They  are  of  two  kinds,  (a)  permanent,  f  b)  temporary. 

Permanent  joints  lake  many  different  forms.  In  leather  belting 
the  most  common  is  the  laced  joint  (Fig.  1.)  A  lap-joint  splice  is 
made  and  cemented  together  ;  then  two  or  three  rows  of  rawhide 
lacing  is  put  in.  The  holes  for  the  lacing  are  not  punched,  but 
two  sharp  cuts  are  made  for  each  stitch.  The  cuts  should  lie 
diagonally  so  as  to  injure  the  longitudinal  fibres  as  little  as 
possible. 

Copper  riveting  is  used  as  a  substitute  for  lacing,  the  belt  being 
spliced,  as  before,  and  a  number  of  rivets  inserted  (Fig.  2.)  This 
joint  shows  a  tendency  to  break  across  a  row  of  rivets,  and  is 
only  about  two-thirds  the  strength  of  the  solid  belt. 

Harris  metal  plate  fastener  (Fig.  3)  consists  of  a  slightly  curved 
plate,  same  width  as  the  belt,  with  a  number  of  spikes.  The  belt 
is  cut  with  square  ends,  and  the  spikes  are  driven  first  through 
one  piece  and  then  the  other.  As  the  plate  is  curved  and  the 
spikes  are  perpendicular  to  it,  they  take  a  good  firm  grip  on  the 
leather.      The  spikes  are  clinched  after  connection. 

In  Lagrelle's  fastener  (Fig.  4)  the  ends  of  the  belt  are  cut 
square  and  bent  up.  .Strips  of  steel  or  iron  are  run  through  the 
holes  cut  for  the  purpose,  each  strip  having  two  eyes  to  hold  pins. 
These  pins  run  through  strips  at  each  end,  and  form  a  wide  link_ 
In  fasteners  such  as  this  the  strain  is  distributed  over  the  width 
of  the  belt,  and  there  is  also  not  the  same  tendency  o  cut  through 
in  front  of  the  holes  as  in  many  other  kinds. 

TEMPORARY    FASTENINGS. 

The  fastener  shown  in  the  accompanying  sketch  (Fig.  5)  con, 
jiists  of  a  CHryed  strip  of  irpp,     J\}^  pfi^Js  9f  'he  Mt  ftre  CWt  square 
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anJ  holes  are  made  to  receive  llie  faslenings,  which  are  inserted 
and  hammered  flat. 

Laced  Joints.  There  are  many  forms  of  laced  joints.  The 
simplest  is  shown  in  Fig.  6. 

Fig.  7  is  the  same  joint  as  Fig.  6,  but  double  laced. 

Fig.  S  is  a  double  laced  joint  with  only  one  strand  in  each  hole. 

In  the  joint  shown  in  Fig.  9  the  holes  are  staggered  ;  there  is 
onlv  one  strand  in  each  hole,  and  the  strands  do  not  cross  on 
each  other. 

These  are  the  commonest  forms.  Fig.  6  has  hardly  enough 
lacing  ;  Fig.  7  has  twice  as  much  lacing  as  Fig.  6,  but  concen- 
trates all  the  stress  on  a  single  row  of  holes.  Joints  like  F'ig.  8 
and  Fig.  9  give  about  the  greatest  possible  strength  of  lacing. 

The  holes  for  the  lacing  are  usually  round  punched.  .Awl  holes 
are  not  so  good.  D.  A.  Low,  Machine  Designing,  says  that  the 
holes  should  be  oval  punched,  and  should  have  the  long  diameter 
parallel  to  the  edges  of  the  belt.  .\nd  on  the  face  next  the  pulley 
the  lacing  should  be  as  nearly  parallel  to  the  edge  as  possible. 
It  is  also  belter  if  the  lacing  does  not  cross  on  itself. 

Double  belling,  generally   speaking,  is  not    so  good  as  single, 

since  flexibility  is  what  is  required.     It  has  been  found,  however, 

in  certain  cases,  such  as  the  belt  for  a  return  saw,  that   a  double 

belt  wears  best,  being  better  able  to  stand  the  alternate  stretching 

and  buckling. 

RELILTS   OF   TESTS. 

Tests  of  belting  were  made  in  McGill  College  testing  laboratory 
in  1896-7  on  the  Emery  testing  machine.  When  pressure  from  the 
accumulator  is  admitted  gradually  the  diagram  curve  of  extensions 
is  quite  smooth  and  regular,  but  when  the  machine  is  fed   rapidly 


This  specimen  lias  a  cc[noiil  splice  witluml  lace  or  rivets.  It 
failed  at  3., ■500  pounds  per  square  inch. 

Fracture  took  place,  not  in  joint,  but  immediately  at  its  edge. 

.\  solid  piece  of  this  bell  stood  4,000  pounds  per  square  inch. 

.•\n  unlaced  cemented  joint  is  stronger  ihan  a  laced  one,  but 
lacing  is  necessitry  where  the  bell  is  exposed  to  heal  or  moisture. 

RUBBER  BELTING. 

The  specimens  tested  were  manufactured  by  a  Canadian  com- 
pany. 

The  curve  of  extensions  is  almost  a  straight  line  with  a  slight 
tendency  to  turn  upwards  immediately  before  fracture.  This 
straight  line  indicates  that  the  extensions  are  about  the  same  for 
each  increment  of  load,  and  hence  thai  the  material  is  very  uni- 
form. .Another  fact  that  shows  the  uniformity  of  the  material  is 
that  the  fracture  in  each  case  was  clear  and  straight  across  the 
belt.     It  was  not  a  tear  but  a  break. 

The  method  of  measuring  the  extensions  is  shown  by  Fig.  10. 
Two  pencil  lines  are  ruled  square  across  the  belt  exactly  thirty 
inches  apart.  A  scale  graduated  to  hundreths  of  an  inch  is  clamped 
with  one  end  at  ihe  lower  mark. 

A  long  steel  pointer  is  clamped  at  the  olher  mark.  As  the  bell 
stretches  this  pointer  moves  along  the  scale,  thus  giving  the 
amount  of  stretch,  which  can  be  read  in  hundredths. 

Fig.  1 1  shows  the  method  of  holding  the  specimen.  A  piece  of 
steel  rod  a  is  placed  in  the  loop  of  the  belt,  to  take  up  the  pressure 
from  the  two  rods  bb,  whose  section  is  a  semi-circle  ;  bb  are  fitted 
into  grooves  and  are  free  to  move,  so  that  the  pressure  from  them 
is   always  directed  towards   Ihe  center  of  a.     .A  separate  piece  of 
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the  extensions  are  less  ;  this  becomes  more  noticeable  in  belt 
testing.  It  shows  as  a  sharp  change  in  Ihe  curve,  but  when  the 
feed  is  again  better  regulated  the  curve  resumes  its  former  course. 
In  some  cases  these  sharp  changes  in  the  curve  may  be  due  to 
lack  of  uniformity  in  the  material,  particularly  in  the  case  of  belt- 
ing composed  of  cotton  and  hair.  E.xtensions  were  read  at  every 
200  pounds  increase  of  load,  except  in  some  of  the  larger  speci- 
mens, where  readings  were  taken  every  500  pounds  increase. 

Leather  Belting. — Specimens  were  procured  from  a  dealer  in 
Montreal. 

NO.    I. — ENGLISH   0.\K   T.\N    LEATHER. 

Width,  2  in.     Sectional  area,  .453  square  in. 

Weight,  .213  lb.  per  lineal  foot. 

Cost,  23  cents  per  ft. 

Total  stretch  in  24  in.  was  2.15  in.  =  9  per  cent. 

Permanent  stretch,  0.2  per  cent. 

Maximum  strength,  2,210  lbs.  per  square  in. 

This  specimen  contained  a  spliced  cemented  joint  and  laced  in 
the  same  manner  as  first  example  described  under  "Joints."  It 
broke  straight  across  the  middle  of  the  joint. 

No.  2. — (Same  belt  as  No.  i,  but  without  joint.) 

Maximum  strength,  4,640  lbs.  per  square  in. 

This  shows  that  the  strength  of  the  joint  is  about  one-half  the 
strength  of  the  solid  belt. 

NO.  3. — HE.MLOCK   TAN    LEATHER. 
•    Width,  5%  in. 

Sectional  area,  .798  square  in. 

Weight,  .206  lbs.  per  ft. 

Cost,  43  cents  per  ft. 

Total  extension  was  3.IX  in,  in  18  in,  =  18.3  per  cent. 


8.  Fic.  9. 

belting  c  is  placed  between  the  jaw  and  the  specimen  to  protect 
the  latter  from  being  cut  by  the  jaws.  Four  bolts  d  are  used  to 
tighten  the  jaws.  When  the  belt  stretches  its  thickness  is  dimin- 
ished. The  bolts  are  then  tightened  more  to  prevent  slipping. 
The  jaws  are  connected  to  the  piston  of  the  ram  by  a  ball  and 
socket  joint.     They  can  thus  adjust  themselves  to  any  imevenness 

in  tension. 

Specimen  \o.  i. 

Width,  4  in.     Sectional  area,  .84  square  in. 

Weight,  .4768  lb.  per  lineal  ft. 

Cost,  42  cents  per  ft. 

Broke  at  4,170  lbs.  per  square  in. 

Total  extension  in  30  in.  =  3.00  in.  =  10  per  cent. 

Permanent  extension,  0.13  per  cent. 

Specimen  No.  2. 
Width,  5  in.     Sectional  area,  i.i  square  in. 
Weight,  .635  lb.  per  lineal  ft. 
Cost,  52  cents  per  ft. 
Broke  at  4,270  lbs.  per  square  in. 
Total  extension,  14.9  per  cent. 
Permanent  stretch,  3.0  per  cent. 

Specimen  No.  3. 
Width,  6  in.     Section,  1.505  square  in. 
Weight,  .844  lb.  per  lineal  ft. 
Cost,  62  cents  per  ft. 
Broke  at  3,790  lbs.  per  square  in. 
Total  stretch,  16.4  per  cent. 
Permanent  stretch,  3.0  per  cent. 

Specimen  No.  4. 
Width,  8  in.     Section,  1.92  square  in. 
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Weiglit,  1.032  lbs.  per  ft. 
Cost,  84  cents  per  ft. 
Broke  at  3,700  lbs.  per  square  in. 
Total  stretch,  17.0  per  cent. 
Permanent  stretch,  1.9  per  cent. 

Specimen  No.  5. 
Width,  10  in. 
Weight,  1. 1434  lbs.  per  lineal  ft. 

Cost,  S1.07  per  ft. 

Maximum  load,  3,320  lbs.  per  square  in. 
Total  stretch,  13.9  per  cent. 
n  ~l       Permanent  stretch,  1.6  per  cent. 

Specimen  No.  6. 
Width,  12  in. 

Weight,  1.2806  lbs.  per  lineal  ft. 
Cost,  $1.30  per  ft. 

Maximum  load,  3,540  lbs.  per  square  in. 
Total  extension,  14.5  per  cent. 
Permanent  extension,  2.4  per  cent. 

Specimen  No.  7. 
Width,  14  in. 
Weight,  1.812  lbs.  per  ft. 
Cost,  $1.54  per  ft. 

Maximum  load,  3,620  lbs.  per  square  in. 
Total  extension,  15. 8  per  cent. 
Permanent  extension,  2.0  per  cent. 

CAMEL    belting. 

This  belting  is  made  partly  of  cotton  and  partly 
of  coarse  camel    hair,  said    to  be    the   combings 
of  camels.     The    cotton    is    the    material    which 
'  forms  the  chief  strength,  and  therefore  the  longi- 
tudinal fibres  are  cotton.      The  hair  yarn  forms  a 
woof,  although  in  some  of  the    specimens  tested 
there  were  strands  of  hair  running  longitudinally 
as  w'ell  as  transversely.      The  two  materials  being 
Fig.  10.'        interwoven  in  several  plies,  the   belt  is  soaked    in 
red  paint  and  allowed    to  dry.     The   paint    forms 
a  good    body  coating,    which  protects  the  belt  from  moisture  and 
makes  it   very  durable.      To  prevent   the  belt    from  becoming  stiff 
and  hard  an  occasional  coating  of  castor  oil  and  tallow  should  be 
applied  ;   but  any    resinous    mixture  is  injurious.     In   making  the 
lace  holes  a  sharp  awl   should  be  used  instead  of  a  punch,    as  the 
latter  cuts  the  threads  and  thus  weakens  the  belt. 
Specimen  No.  i. 
Sectional  area,  4.35"  x  29"=  1.262  square  in. 
W'eight,  -5717  lbs.  per  ft. 
Cost,  33  cents  per  ft. 
Total  extension,  31.9  per  cent. 
Permanent  extension,  11.6  per  cent. 
Maximum    load,    5,960   lbs.    per   square 
inch. 

Specimen  No.  2. 
Section,  5.07"  x  .24"=  1.22  square  in. 
Weight,  .599  lb.  per  ft. 
Cost,  39  cents  per  ft. 
Total  stretch,  35.1  per  cent. 
Permanent  stretch,  4.45  per  cent. 
Maximum  load,  5,570  lbs.  per  square  in. 

Specimen  No.  3. 
Section  6. 1"  x  .28"=  1.71  square  in. 
Double  or  "  Russian  Brand." 
Weight,  .7995  lb.  per  fl. 
Cost,  $1.00  per  ft. 
Total  extension,  24.5  per  cent. 


Permanent  extension,  7.1  per  cent. 
Maximum  load,  5,900  lbs.  per  square  in. 

Specimen  No.  4. 
Section,  5.95"  x  .22"=  i. 31  square  in. 
Weight,  .599  lb.  per  ft. 
Cost,  48  cents  per  ft. 
Total  stretch,  27.6  per  cent. 
Permanent  stretch,  12.9  per  cent. 
Maximum  load,  5,650  lbs.  per  square  in. 

Specimen  No.  5. 
Section,  6. 1"  x  30"=  1.83  square  in. 
Weight,  .781  lb.  per  ft. 
Cost,  58  cents  per  ft. 


Fig. 


Total  stretch,  20.6  per  cent. 

Maximum  load,  5,360  lbs.  per  square  in. 

Specimen  No.  6. 
Section,  12.20"  x  .3i"  =  3. 78  square  in. 
Weight,  1.705  lbs.  per  ft. 
Cost,  $1.33  per  ft. 
Total  stretch,  38.Q  per  cent. 
Permanent  stretch,  19.3  per  cent. 
Maximum  load,  5,160  lbs.  per  square  in. 

A  glance  at  the  curves  shows  that  for  small  loads  the  extensions 
are  uniform  and  even  have  a  tendency  to  decrease  until  a  certain 
limit  is  reached.  The  elastic  limit  comes  much  sooner  than  in 
rubber  and  leather,  and  there  is  an  enormous  extension  at  the 
ultimate  strength. 

The  ultimate  strength  is  much  greater  than  that  of  rubber  and 
leather,  etc.,  but  the  belt  would  never  be  used  in  sucli  high  tension. 

PATENT    '-BALATA"    BELTING. 

This  kind  of  belting  ahead)-  described  seems  to  be  very  good. 
It  is  very  strong,  and  the  amount  of  sirelch  is  small. 

The  gutta  percha  is  said  to  bend  over  small  pulleys  with  more 
ease  than  rubber,  and  it  is  also  claimed  it  resists  heat  and  moist- 
ure better.  It  has  cheapness  in  its  favor,  and  is  likely  to  become 
a  popular  belt.     Only  one  specimen  was  tested  : 

Section,  4.45"  X  .22"  =  .979  square  in. 
Weight,  .433  IL.  per  ft. 
Cost,  46  cents  per  ft. 
Total  stretch,  15.7  per  cent. 
Permanent  stretch,  4.4  per  cent. 
Maximum  load,  5,210  lbs.  per  square  in. 
Table  showing  comparative  value  of  belts  : 


Ultimate  stren^tli. 

Total 
Stretcti. 

Stretch  at 

400  Lbs. 

per  Square 

Inch. 

Kinds  ot  Belts. 

Per 
Square  In. 

Per  Lb. 
per  Ft. 

Permanent 
Set. 

Lcilher 

Rubber 

"  Camel  " 

"Balata" 

4,320 
3.773 
5,860 
5,210 

12,200 
7,296 
12,050 
11,750 

10.5  to  18.3% 

29-6% 
15-7% 

■  .0% 

2.2Z 

2.25% 

1.16% 

0.5% 
2.°5% 
13.  i>. 

4-4% 

The  column  "  Strength  per  lb.  per  ft.,"  gives  a  fair  idea  of  the 
proportionate  driving  power  that  can  be  got  out  of  the  same 
weight  of  different  kinds  of  belt. 

The  last  two  columns  show  the  comparative  values  with  regard 
to  stretch. 

PRICES. 

Leather lo  cents  per  ft.  for  i"  belt,  to  $12.00  per  It.  for  72" 

Rubber. ._ 21  cents  per  ft.  for  2"  belt,  to  £6.72  per  ft.  for  52" 

1^' Camel  y_ 12  cents  per  ft.  for  2"  belt,  to  $1.33  pr  ft.  for  12" 

"Balata" 21  cents  per  ft.  for  2"  belt,  to  $1.30  per  ft.  for  12" 

The  "  Camel"  belting  is  by  far  the  strongest,  but  its  stretch 
is  greatest.  Where  it  can  be  used,  the  leather  is  probably  the 
most  economical,  although  it  is  verv  expensive  in  large  widths. 
It  is  the  lightest,  and  less  power  is  lost  by  stretch. 

The  gutta  percha  comes  next  for  lightness  and  driving  power, 
and  would  therefore  seem  to  be  the  most  serviceable  belt  of  all. 
But  it  is  hardly  fair  to  come  to  such  a  conclusion  when  only  one 
specimen  was  tested. 


The  Montreal  Cotton  Company,  of  V'alleyfield,  Que.,  in  addition 
to  the  very  large  increase  order  placed  in  August,  have  given  a 
further  order  to  the  Canadian  General  Electric  Company  for  a  1  so 
h.p.  induction  motor. 

In  France  two  methods  of  electric  traction  on  canals  have  been 
tried.  In  the  one,  a  special  form  of  electric  car  is  propelled  along 
the  towing-path,  and  is  connected  to  the  barge  by  a  rope.  In  the 
other,  a  detachable  screw  propeller  worked  direct  by  an  electric 
motor  is  used.  The  current  in  either  case  is  supplied  by  an  over- 
head conductor  and  trolley. 

No  boiler  will  give  good  results  unless  the  circulation  is  free 
and  rapid.  To  overcome  the  difficulty  experienced  with  some 
kinds,  where  there  is  no  circulation  in  some  parts  of  them 
ejectors  have  been  used  to  take  the  water  out  of  the  dead  spaces 
and  discharge  it  into  other  parts  where  the  water  is  always  in 
motion  so  long  as  there  is  any  fire  in  the  furnace. 

Loose  crank  pins,  and  how  to  make  them  light,  is  an  interesting 
theme,  and  frequently  comes  up  for  discussion  among  engineers. 
One  of  the  best  remedies  that  I  have  heard  of  is  to  bore  holes 
partly  in  the  pin  and  partly  in  the  boss  of  the  crank,  the  holes 
being  parallel  to  the  axis  of  the  pin,  then  driving  in  iron  bolts  that 
are  a  perfect  fit  and  rivetting  them  solidly  in  place. 
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IMPROVEMENTS  IN  THE  ARC  LAMP. 

Bv  RoHKRT  A.  Ross,  E.  E. 
The  prominent  place  which  the  arc  lamp  took  in  the  earlier  years  of 
electric  lighting,  involving  as  it  did  the  designing  and  operation  of  the 
complicated  series  arc  machine,  has  always  cNciled  comment,  and  the 
permanency  of  the  types  of  apparatus  then  designed  is  astonishing. 
From  the  commercial  beginning  of  arc  lighting  in  the  year  1S79  up  till 
the  present,  the  direct  current  series  lamp  has  undergone  comparatively 
little  change  except  in  the  smaller  details.  It  is  true  that  during  the 
earlier  years  the  questions  of  open  and  closed  ciicuit  types,  of  clock- 
work, clutch  and  rack  feeds  were  fiercely  discussed,  but  the  lamps 
which  have  stood  the  test  of  time  and  which  are  now  considered  good 
commercial  articles  are  much  as  they  were  when  originally  designed. 

During  the  first  eleven  years  of  its  existence  the  series  arc  lamp  stood 
alone,  in  spite  of  the  fact  that  the  need  was  apparent  for  other  types 
which  would  operate  on  the  constant  potential  lines  of  direct  and  alter- 
nating systems.  The  result  of  the  attempts  to  develop  these  types  has 
been  to  produce  in  1S90  the  constant  potential  direct  current  arc  lamp 
to  operate  two  in  series  on  the  I  to  volt  incandescent  service  lines,  to 
eive  us,  about  1892,  the  alternating  current  constant  potential  type,  and 
in  1894  the  enclosed  type  of  the  direct  current  arc. 

At  the  present  time  all  of  these  types  are  in  successful  operation,  and 
in  addition  during  the  past  year  the  enclosed  alternating  lamp  has  at- 
tained a  thoroughly  commercial  form.  The  development  of  the  several 
arc  lighting  systems  by  series,  parallel,  direct,  and  alternating  current 
distribution  has  depended  upon  the  development  ot  suitable  lamps  alone, 
and  gave  us  the  series  direct  current  system  first,  because  of  the  sim- 
plicity of  operation  of  the  series  lamp.  The  reason  of  this  simplicity  of 
operation  is  not  far  to  seek,  if  we  remcniber  that  after  the  arc  is  struck 
the  regulating  mechanism  performs  but  one  function,  namely,  to  regu- 
late the  arc  voltage,  the  current  regulation  being  done  at  the  machine 
regulator.  On  the  other  hand,  the  lamp  mechanism  for  operation  be- 
tween constant  potential  lines  regulates  the  arc  voltage  as  well  as  the 
current,  and  as  a  consequence  there  is  going  on  at  all  times  a  struggle 
between  the  forces  by  which  these  two  factors  are  governed.  It  is  this 
chiefly  which  necessitates  the  placing  of  a  resistance  in  series  with  these 
lamps  to  prevent  pumping.  This  trouble  is  not  so  apparent  in  the 
alternating  type  with  which  a  choke  or  economy  coil  is  used,  as  in  addi- 
tion to  the  resistance  of  the  coil  the  inductance  is  of  effect  to  dam  back 
excessive  current  rushes.  Another  feature  which  long  held  the  lamp  for 
parallel  operation  in  the  background  was  the  fact  that  the  art  of  carbon- 
making  had  not  advanced  sufiiciently  to  admit  of  the  commercial  manu- 
facture of  the  high  grades  necessary  for  its  successful  operation.  On  the 
other  hand,  the  force  which  has  been  of  greatest  elTect  in  developing 
the  constant  potential  type  was  the  necessity  which  existed  for  the  use 
of  arc  lamps  on  the  incandescent  service  lines  and  the  consequent  uni- 
formity and  simplicity  of  the  line  and  station  equipment.  The  advan- 
tages attendant  upon  the  use  of  the  constant  potential  lamp  have  at  the 
present  practically  banished  the  series  arc  from  the  field  of  interior 
lighting,  and  in  many  new  plants  are  leaving  no  place  for  it  even  in  what 
has  been  considered  its  own  peculiar  field,  that  of  street  lighting. 

The  question  whether  the  series  arc  will  retain  its  supremacy  for  out- 
side illumination  will  depend  largely  upon  whether  machines  capable  of 
being  direct  connected  or  at  least  belted  direct  to  fair  sized  engines  can 
be  built  and  operated.  There  seems  to  be  a  fair  prospect  of  this,  if  we 
are  to  judge  by  the  results  of  the  past  four  or  five  years,  within  which  time 
the  limit  of  size  has  passed  from  about  sixty  to  three  times  that  number 
of  lamps  per  machine.  It  is  evident,  however,  that  the  limitations  of 
safety  will  prevent  the  grouping  of  any  such  large  number  as  might  be 
desirable  for  other  reasons  on  a  simple  series  loop,  and  will  force  the 
adoption  of  systems  of  return  loops  as  in  the  Brush  machine,  where 
several  circuits  are  run  from  the  same  machine,  and  the  lire  to  line 
potential  on  each  circuit  correspondingly  reduced,  or  by  some  other  series 
parallel  grouping  of  circuits  which  will  give  the  effect  of  keeping  down  ex- 
cessive line  voltages  while  admitting  of  the  use  of  large  units  in  the  station. 
The  advantages  which  the  series  system  possesses  for  the  distribution 
and  control  of  light  over  large  areas  when  coupled  with  the  equally  evident 
advantage  of  the  use  of  alternating  current  generators,  which  are  the 
standard  type  for  most  stations,  have  long  been  recognized,  and  some 
fairly  successful  attempts  have  been  made  to  use  alternating  current 
lamps  on  series  alternating  circuits  taken  either  from  the  constant  po- 
tential bus  bars  of  the  station  which  feed  the  incandescent  service  prim- 
aries, or  from  the  same  bus  bars  through  a  self  regulating  transformer, 
which  gives  a  constant  current  through  the  lamps  placed  in  series  on  the 
circuit.  As  to  the  operation  cf  these  circuits  there  appears  to  be  no 
great  difficulty,  and  were  it  not  for  the  fact  that  the  light  distribution 
from  the  alternating  lamp  is  poor,  and  the  cost  of  the  superior  carbons, 
which  are  necessarily  so  high,  there  is  no  apparent  reason  why  this  system 
should  not  displace  the  direct  current  series  system  with  its  separate 
and  special  generating  units,  thus  permitting  the  distribution  of  incan- 
descent and  arc  lighting  from  the  same  generators  and  the  separate  con- 
trol of  the  arc  lights  as  on  the   direct  current  series  system  at  present  in 


iiNf.  riiete  appears  to  be  a  large  field  for  this  system  in  spile  of  the 
disadvantages  mentioned  ab^ve. 

The  development  of  the  enclosed  arc  lamp  has  been  a  curious  example 
of  the  effect  of  preconceived  ideas  in  holding  back  much  needed  inven- 
tions. As  early  ns  1S46,  Staite,  recognizing  the  need  for  the  enclosed 
arc  with  its  long  burning  advantages,  undertook  its  development,  but 
without  success,  as  were  the  efforts  of  others  up  till  about  1894,  when 
the  lamp  became  a  commercial  success.  The  chief  reason  for  the 
failures  up  to  that  time  was  that  the  endeavor  had  been  to  produce  an 
arc  similar  to  that  in  the  open  series  lamp,  which  in  the  light  of  later 
knowledge  was  a  mistake. 

The  open  lamp  has  a  normal  arc  of  45  volts,  while  the  enclosed  works 
to  best  advantage  at  about  So,  the  arc  at  the  higher  potential  being  niuch 
more  stabie  and  giving  a  better  distribution  of  the  light  than  at  the 
lower  voltage  at  which  most  of  the  experiments  up  till  1S94  had  been 
made.  In  addition  to  this  misconception  of  the  value  of  the  long  arc 
which  enclosure  made  possible,  the  dilficulty  of  obtaining  enclosing 
globes  which  would  withstand  the  heat,  and  the  commercial  impossibil- 
ity of  obtaining  pure  carbons  which  would  not  darken  the  globe,  de- 
layed seriously  the  appearance  of  the  enclosed  arc.  These  difiiculties 
overcome,  the  increased  voltage  of  the  arc  which  in  the  series  system  is 
a  disadvantage,  were  seen  to  be  of  decided  advantage,  as  it  enabled  the 
lamp  to  be  operated  and  controlled  singly  from  the  constant  potential 
1 10  volt  lines  from  which  the  incandescent  lighting  was  wired  instead  of 
two  in  series  across  the  lines  as  the  practice  was  with  the  open  arc. 

In  comparing  the  relative  advantages  of  open  and  enclosed  arc  lamps 
we  find  as  follows  : 

1.  That  the  enclosed  type  will  burn  for  from  too  to  150  hours  with 
one  recarboning,  as  compared  with  8  hours  for  single  open  lamps  ;  the 
cost  of  the  carboning  and  trimming  being  reduced  in  proportion. 

2.  For  operation  on  constant  potential  circuits  the  ability  to  operate 
one  enclosed  as  compared  with  two  open  lamps  across  the  mains  is  a 
very  evident  advantage. 

3.  No  dust,  sparks  or  hissing  from  the  enclosed  lamp. 

4.  Simpler  mechanism,  and  better  regulation  due  to  the  longer  arc, 
and  less  flickering  in  the  enclosed  type,  as  it  feeds  but  one-fifteenth  to 
one-twentieth  as  often  as  the  open  arc. 

5.  As  compared  with  the  series  circuit  open  arc,  the  enclosed  constant 
potential  lamp  operates  on  a  low  and  very  safe  voltage,  and  may  be 
handled  and  operated  precisely  as  an  incandescent  lamp,  thus  making  it 
especially  suitable  for  interior  illumination. 

These  are  all  advantages  on  the  side  of  the  enclosed  type,  but  against 
this  we  must  balance  the  decreased  light  giving  power  per  watt  of  con- 
sumption due  to  the  use  of  the  opaline  or  ground  enclosing  globes  which 
are  necessary  for  the  proper  diffusion  of  the  light,  and  the  loss  of  light 
due  to  the  smutting  of  the  globes  with  carbon  dust,  which  becomes  a 
serious  matter  after  about  100  hours  of  running  ;  also  there  is  the  extra 
cleaning  of  the  enclosing  globe  and  the  maintenance  of  same. 

For  interior  illumination,  however,  where  a  ground  globe  is  a  neces- 
sity for  proper  diffusion  in  both  cases,  the  open  and  closed  types  are  on 
an  equality  so  far  as  light  giving  ctticiency  is  concerned. 

It  appears,  therefore,  that  for  all  purposes  of  interior  illuniinalion  and 
in  many  cases  of  outside  lighting,  the  enclosed  arc  has  decidedly  the 
advantage,  and  the  records  in  the  larger  cities  of  the  United  States  show 
that  these  advantages  have  been  recognized,  and  for  most  of  the  new  in- 
stallations of  arc  lamps  the  enclosed  has  been  selected  as  the  most 
suitable. 

For  the  purpose  of  showing  the  different  light  giving  efficiencies  of 
the  various  types  of  lamps,  as  well  as  to  place  in  accessible  form  the 
usual  voltages  and  amperes  in  use  in  their  respective  arcs,  the  following 
table  has  been  figured  on  the  basis  of  450  watts  consumption  at  the 
arc  in  each  case,  that  being  the  standard  usually  adopted.  To  complete 
the  combinations  all  of  the  probable  systems  are  considered,  alihough 
several  are  not  much  used  as  yet,  but  the  figures  indicate  what  may  be 
expected  when  they  are  adopted  as  the  lamps  are  developed  for  all  of  them. 

LiciiT  Giving  Efficiencies  of  Different  Arc  Light  Systems. 
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Columns  I  and  2  give  the  volts  and   amperes  at  the  arc  ;  column  3 
the  voltage   in  the    lir.e  or  at   the  terminals  ol  the  transforming  device. 
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which  is  necessary  for  their  commercial  operation.  Column  5  gives  the 
consumption  in  watts  at  the  terminals  of  the  lamp.  Column  6  gives  the 
mean  illumination  of  horizontal  surfaces  or  the  useful  illumination  from 
the  lower  hemisphere  of  the  lamp,  allowing  for  the  absorption  of  light 
of  10%  in  the  clear  globe  of  the  open  lamp,  and  40%  in  the  opaline 
globes  which  are  necessary  for  the  enclosed  type.  If  opaline  or  ground 
globes  be  used  for  all  types  as  should  be  done  in  the  illumination  of 
interiors,  the  useful  candle  power  is  given  in  column  7,  in  which  due 
allowance  has  been  made  for  the  effect  of  the  upper  hemisphere  of  light, 
of  which  it  has  been  considered  that  50%  of  that  passing  above  the  hori- 
zontal lines  is  reflected  from  walls  and  ceilings  and  becomes  useful. 
These  figures  have  been  obtained  from  a  consideration  of  a  number  of 
tests  which  vary  widely,  and  can  be  considered  as  being  as  nearly  as 
possible  an  approximation  to  average  conditions.  Columns  8  and  9  give 
the  average  watts  at  the  arc  per  useful  candle  power  figured  from 
columns  6,  7  and  4,  and  indicate  the  probable  consumption  of  (energy 
in  the  arc  per  useful  candle  power  for  inside,  and  for  outside  lighting 
with  the  several  systems.  Columns  10  and  11  are  figured  from  columns 
8  and  9  and  indicate  the  useful  candle  powers  which  may  be  expected 
per  belt  horse  power  in  the  station,  allowing  for  fair  average  commercial 
efficiencies  of  generators,  lines,  transformers,  choke  coils,  etc.  The 
figures  in  column  10  indicate  that  for  out-door  illumination,  where  clear 
globes  are  used  on  the  open  lamps,  and  opaline  on  the  enclosed  type, 
to  give  a  proper  distribution  the  useful  light  giving  efficiency  of  the 
direct  current  enclosed  type  is  60  per  cent. ,  of  the  alternating  current 
open  type  70  per  cent.,  and  of  the  alternating  current  enclosed  type  40 
per  cent.,  of  the  direct  current  series  arc  per  unit  of  energy  in  the  station 
at  the  dynamo  pulley.  Column  11  indicates  that  for  interior  illumina- 
tion where  opaline  globes  are  used  on  all  types  to  get  proper  dispersion, 
the  direct  current  lamps  on  all  systems  are  on  a  par,  and  the  alternating 
lamp  efficiency  in  all  cases  about  70  per  cent,  of  the  direct.  In  con- 
sidering these  results  it  must  be  remembered  that  the  series  machine  is 
much  less  efficient  than  the  constant  potential  machine,  which  makes  up 
for  the  smaller  efficiency  of  the  lamps  on  that  system,  and  that  the  alter- 
nating arcs  have  a  large  light  giving  area  above  the  horizontal  which  is 
considered  as  partially  useful  in  columns  7  and  1 1  for  inside  lighting,  but  is 
considered  as  wasted  for  out-door  illumination  in  columns  6  and  10. 
The  direct  current  type,  owing  to  the  shape  of  the  positive  carbon, 
throws  its  light  mainly  downwards,  and  the  upper  hemisphere  of  light 
plays  little  part  in  interior  illumination. 

From  the  above  considerations  it  appears  that  for  outside  illumination 
the  series  open  arc  will  hold  its  own  where  the  question  of  the  simplifi- 
cation of  the  plant  by  doing  away  with  the  arc  machines  is  not  given 
first  place.  For  interior  lighting  on  the  other  hand,  the  enclosed  direct 
current,  or  the  alternating  lamp  of  either  open  or  closed  types,  will  cer- 
tainly displace  the  series  arc,  and  will  broaden  that  field  largely  and  dis- 
place many  incandescent  lamps  in  large  interiors.  For  this  purpose  arc 
lamps  of  small  candle  powers  which  are  now  offering  will  find  a  place. 
It  must  be  remembered,  however,  that  the  candle  power  per  watt  of 
consumption  for  these  smaller  lamps  decreases  quite  rapidly  as  the  cur- 
rent consumption  is  lowered. 


SPECIMEN  OF  MUNICIPAL  TACTICS. 

To  the  Editor  of  the  Canadian  Electrical  News  : 

Sir, — Knowing  that  }'ou  are  a  great  admirer  of  nerve,  I  send  you  the 
enclosed,  received  from  the  clerk  of  the  Water  and  Light  Department  of 
a  city  in  the  maritime  province  where  there  is  apparently  a  municipal 
plant.  For  a  concentrated  essence  of  the  above  commodity  this  breaks 
the  record.  It  is  not  enough  that  the  municipalities  want  to  confiscate 
our  business  without  compensation,  but  expect  us  to  find  them  with 
brains  enough  to  run  the  thing  to  boot. 

If  the  town  has  not  a  man  in  its  employ  who  knows  enough  to  give 
this  information,  it  ought  to  have,  and  should  get  one  right  away.  If 
they  cannot  afford  to  pay  for  one  (which  seems  likely),  they  have  no 
right  to  be  in  the  business  at  all.  Such  information  can  only  be  had  by 
years  of  costly  experience,  and  is  worth  money.  If  the  municipality  is 
determined  to  have  such  a  luxury  as  a  civic  electric  plant,  they  should 
be  willing  to  pay  the  piper  for  the  music  they  want  to  dance  to. 

Yours  truly, 

ViNDEX. 
[copy.] 

CITY  OF  MONXTON,  X.  B., 
Water  and  Light  Department,  October  20,  1S9S. 
To  THE  Manager 


Dear  Sir, — We  have  been  considering  the  advisability  of  making 
some  changes  in  our  electric  light  plant,  and  wish  to  get  the  opinion  of 
competent  men  on  the  following  points  : 

Which  do  you  consider,  high  or  slow  speed  engines,  the  most  eco- 
nomical for  steam  plant  ?  What  are  you  using  in  your  station  ?  Name 
maker  and  style  of  engine  used. 

What  is  your  average  consumption  of  coal  per  horse  power  hour  ? 
What  is  your  consumption  of  oil  in  proportion  to  horse  power  ? 


What  do  you  consider  the  best  and  most  modern  arc  dynamo  on  the 
market  ?     Also  the  best  incandescent  alternating  dynamo  ? 

What  do  you  figure  the  net  cost  per  incandescent  lamp  per  night  (all 
night)  ?     Also  to  12  o'clock  ? 

What  type  transformer  do  you  consider  the  best  ? 

What  type  of  transformer  do  you  use  ? 

What  does  your  coal  cost  ?     What  kind  do  )-ou  use  ? 

What  does  your  oil  cost  per  gallon — cylinder,  engine  and  dynamo  ? 

What  do  you  charge  per  incandescent  light  per  night  ? 

What  are  your  meter  rates  per  1,000  watts  ? 

What  do  you  charge  per  commercial  arc  light  per  night  ? 

What  do  you  charge  per  street  arc  light  per  night  ? 

We  are  at  present  supplying  about  i,ooo  incandescent  lights,  53  street 
arc  lights,  and  40  commercial  arc  lights. 

Average  run  summer  months  10  hours,  winter  16  hours. 

Our  incandescent  circuit  is  about  lo  miles,  our  arc  circuit  about  14 
miles. 

We  would  like  your  opinion  as  to  the  number  of  men  required,  in- 
cluding electrician,  to  operate  a  plant  of  this  capacity.  The  latter 
question  would  not  include  our  engineer  and  manager,  or  accountant. 

You  will  understand  that  we  have  the  water  and  gas  as  well  under  our 
management. 

The  above  staff  to  make  all  extensions  to  circuits,  all  repairs,  installa- 
tions, etc. 

We  would  thank  you  if  you  can  answer  the  above  at  an  early  date  ; 
trusting  it  may  come  in  our  way  some  day  to  return  the  compliment. 
Yours  sincerely. 

City  of  Moncton, 

Per  M.  L. 


ENGINEERING  NOTES. 

Inspecting  Belt  Lacing. — A  good  practice  is  to  draw  in  extra 
pieces  of  laeingf  over  the  regular  strips,  and  then  have  a  board  in 
close  proximity  to  the  belt  as  it  runs.  The  result  is  that  the  out- 
side pieces,  which  are  not  intended  to  hold  any  of  the  stress, 
catch  all  of  the  wear,  and  as  soon  as  a  piece  is  worn  in  two  the 
centrifugal  force  due  to  its  motion  causes  it  to  strike  the  board 
and  attract  attention.  It  is  not  at  all  necessary  to  shut  down 
when  this  warning  note  is  heard,  for  no  one  will  know  it  to  be  but 
the  outer  part,  but  it  should  be  attended  to  the  next  time  that  the 
engine  is  shut  down.  The  adoption  of  this  plan  will  save  delays 
in  many  places  where  they  are  now  considered  a  necessary  evil. 

Olive  Oil. — There  is  no  question  but  olive  is  the  best  oil  to  be 
used  for  many  purposes  in  both  mill  and  shop  ;  its  advantages 
over  other  kinds  are  that  it  softens,  and  even  after  a  year  or  more 
does  not  become  stiff'  and  hard,  and  the  oil  remains  fresh  and 
sweet  in  it.  It  is  very  difficult  to  detect  adulteration  in  oil,  and  as 
olive  oil  is  mixed  to  a  large  extent  with  cotton  seed  oil,  it  behooves 
the  purchaser  to  be  very  careful  what  he  is  doing,  or  some  smart 
"drummer"  will  sell  him  a  few  barrels  of  cottonseed  oil  with  a 
little  olive  mixed  in  for  the  best  pure  olive  oil.  The  following  is  a 
good  test  for  oil  :  Take  a  portion  of  the  oil  and  stir  it  up  with  forty 
parts  of  a  solution  of  carbonate  of  soda  of  three  degrees  of  Baume. 
If  the  oil  forms  a  milky  emulsion,  without  any  oil  drops  on  the 
surface,  it  is  a  guarantee  for  a  good  greasing  of  the  object  lo 
which  it  is  applied. 

Boiler  Cleaners.  —A  correspondent  of  the  Scientific  Machinist, 
on  the  advice  of  a  brother  engineer,  took  a  good  sized  stick  of 
cordwood  (oak),  put  it  in  the  boiler  and  screwed  it  to  the  brace  so 
that  it  could  not  get  fast  between  the  flue  and  the  shell  when  the 
water  was  low.  After  a  week's  run  he  found  a  great  deal  of  scale 
had  come  off  the  sides,  and  a  lot  more  was  loose  that  was  easily- 
knocked  off.  -At  the  end  of  the  third  week  the  scale  was  loose 
on  the  flues  and  easily  knocked  off.  By  continuing  to  use  oak 
wood  and  to  clesn  out  once  a  week,  in  a  remarkably  short  time  he 
had  the  boiler  free  from  scale.  The  difference  in  firing  alone  was 
no  small  matter.  It  is  best,  he  says,  to  clean  every  week  when 
using  the  wood,  as  it  does  not  reduce  the  scale  to  a  mud.  Blow- 
ing off  causes  it  to  gather  around  the  blow-off,  which,  if  left  too 
long,  is  apt  to  burn  the  shell,  owing  to  its  keeping  the  water  from 
the  shell. 


BUSINESS  IS  BUSINESS. 

"  The  man  who  whispers  down  a  well 
About  the  goods  he  has  to  sell. 

Won't  reap  the  gleaming  golden  dollars 
Like  one  who  climbs  a  tree  and  hollers." 


W.  Miller,  of  Glen  Miller,  Ont.,  is  installing  a  new  electric  plant 
for  his  paper  mills,  and  has  purchased  a  150  light  machine  from 
the  Canadian  General  Electric  Company. 

The  Robb  Engineering  Co.,  of  Amherst,  X.S.,  have  established 
an  agency  at  Winnipeg,  Man.  Their  representative,  Mr.  John 
Carroll,  recently  made  a  trip  through  British  Columbia  and  the 
west. 
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Madill  Bros.,  of  LakefioUl,  are  offeriiiK  Iheir  eleclric  plant  lor 
sale. 

The  city  of  Victoria,  B.C.,  will  likely  appoint  an  inspector  of 
electric  wiring. 

During  the  coining  winter  ilic-  Ottawa  Klcctric  Kailway  Com- 
pany will  build  ii  larjre  number  of  open  street  cars. 

The  directors  of  the  St.  Thomas  Street  Railway  Company  are 
considering  the  extension  of  iJieir  road  to  J'ort  Stanley. 

The  town  of  Owen  Sound,  Out.,  invites  tenders  up  lu  15th  it»st. 
for  the  construction  of  a  fire  alarm  telegraph  system. 

Netroliations  are  under  way  for  the  construction  of  a  telephone 
line  from  Hickson  10  Tavistock,  Ont.,  a  distance  of  six  miles. 

Messrs.  Munderloh  &  Co.,  of  Montreal,  recently  ordered  from 
the  Canadian  General  Electric  Company  a  6  kilowatt  incandescent 
dynamo. 

Messrs.  Barber  Bros.,  of  Georgetown,  recently  ordered 
from  the  Canadian  General  Klectric  Company  a  six  kilowatt  500 
volt  motor. 

Some  of  the  citizens  of  Sle.  Genevieve  and  Point  Claire,  Que., 
are  considering  the  advisability  of  constructing  an  electric  railway 
connecting  the  two  places. 

Mr.  Roderick  J.  Parke,  E.E.,  of  Toronto,  is  preparing  an  esti- 
mate of  the  cost  of  installing  a  municipal  electric  light  plant  for 
the  town  of  Pembroke,  Ont. 

.\  by-law  to  provide  the  sum  of  $6,000  by  the  issue  of  deben- 
tures for  tlie  purchase  of  an  electric  light  plant  has  been  sanctioned 
by  the  ratepayers  of  -Acton,  Ont. 

Messrs.  Geo.  While  &  Sons  Co.,  Limited,  of  London,  Ont.,  are 
at  present  engaged  in  erecting  a  new  boiler  shop,  70  x  70  feet,  to 
meet  the  increased  demands  of  their  business. 

The  cotporalion  of  the  city  of  New  Westminster  have  ordered 
from  the  Canadian  General  Klectric  Company  a  100  light  incan- 
descent dynamo  and  a  six  h.p.  500  volt  motor. 

The  London  Electric  Company  have  just  placed  an  order  with 
the  Canadian  General  Electric  Company  for  two  of  their  standard 
No.  12  125  light  multi-circuit  Brush  arc  dynamos. 

James  Richardson  &  Son  have  ordered  from  the  Electrical  Con- 
struction Company  of  London,  Limited,  a  forty  horse  power 
multipolar  motor,  to  operate  G,  T.  R.  elevator  .No.  2. 

Mr.  J.  H.  Head,  of  Hagarsville,  Ont  ,  has  recently  ordered  from 
the  Canadian  General  Electric  Company  a  very  compact  lighting 
plant.     The  generator  will  have  a  capacity  of  50  lights. 

The  Bells  .Asbestos  Company,  of  Thedford  Mines,  P.  O.,  have 
ordered  from  the  Canadian  General  Electric  Company  a  100  light 
dynaino,  to  be  installed  at  their  premises,  Tliedford  Mines. 

The  British  Columbia  Sugar  Refinery  Company,  of  X'ancouver, 
have  recently  ordered  from  the  Canadian  General  Eleclric  Com- 
pany a  25  kilowatt  generator  of  the  well-known  multipolar  type. 

The  Peterboro  and  .Ashburnham  street  railway  was  sold  recent- 
ly to  Mr.  .Arthur  Stevenson,  for  $20,000.  It  is  understood  that  Mr. 
Stevenson  acted  for  some  of  the  stockholders  of  the  existing 
company. 

The  provincial  asylum  at  Kairville,  .N.B.,  have  placed  an  order 
with  the  Canadian  General  Electric  Company  for  a  six  kilowatt 
motor  and  one  S;4  kilowatt  motor,  of  the  well-known  Edison  bi- 
polar type. 

Messrs.  Krug  Brothers,  of  Chesley,  Ont.,  have  recently  given 
an  order  10  the  Electrical  Construction  Co.  of  London,  Limited, 
for  a  lighting  plant,  including  a  150  light  multipolar  dynamo  for 
incandescent  lighting. 

Mr.  W.  J.  Camp,  electrician  for  the  C.  P.  R.,  is  at  present  in 
Winnipeg,  supervising  the  installation  of  the  plant  in  the  new 
offices  of  the  company  in  that  city.  This  plant,  when  completed, 
will  be  modern  in  every  respect. 

Mr.  John  Gait,  C.E.  and  M.E.,  of  Toronto,  is  designing  an 
eleclric  light  plant  for  the  town  of  Prescott,  Ont.  Commissioners 
will  be  appointed  at  the  forthcoming  January  elections  to  arrange 
for  the  installation  of  the  plant. 

The  Dundas  Electric  Company,  Limited,  of  Dundas,  Ont.,  have 
obtained  a  provincial  charier,  to  supply  light  and  power.  The 
capital  is  $40,000,  and  among  the  promoters  are  Messrs.  John 
Bertram,  G.  H.  Harper  and  E.  B.  Harper,  all  of  Dundas. 

The  Fire,  Water  and  Light  Committee  of  the  city  council  of 
Winnipeg,  Man.,  are  considering  the  question  of  submitting  a  by- 
law to  the  ratepayers  to  provide  funds  for  the  purchase  of  an  elec- 
tric light  plant  for  lighting  the  streets  and  municipal  buildings. 

The  directors  of  the  Victoria  Industrial  .School,  Mimico,  Ont., 
have  decided  to  install  an  electric  plant  for  the  lighting  of  the 
various  buildings,  and  to  carry  out  this  work  have  purchased  a 
300  light  plant  from  the  Canadian  General  Electric  Company. 

The  Iron  Mask  Gold  Mining  Co.,  of  Rossland,  B.  C,  have  de- 
cided to  operate  their  hoisting,  drilling  and  carrying  apparatus  by 
electricity,  and  for  this  purpose  have  placed  with  the  Royal  Elec- 
tric Company  at  Montreal,  an  order  for  100  k.w.  S.K.C.  syn- 
chronous motor. 

The  Linde  British  Refrigeration  Company,  of  Montreal,  have 
recently  ordered  from  the  Canadian  General  Electric  Company  a 
15  h.p.  three  phase  induction  motor.  The  power  will  be  supplied 
to  this  induction  motor  from  the  circuits  of  the  Lachine  Rapids 
Hydraulic  and  Land  Company. 

Montreal  shippers  have  complained  to  the  Department  of -Agri- 
culture at  Ottawa  respecting  damage  occasioned  to  perishable 
articles  of  export,  owing  to  lack  of  proper  ventilation  on  some  of 


the  steamships.  It  is  understood  that  .iboul  tifteen  of  the  ocean- 
going steamers  sailing  from  .Monlieal  will  be  fitted  this  fall  with 
electric  apparatus  for  ventilation. 

The  employees  of  electrical  companies  in  Toronto  have  organ- 
ized a  union,  under  t'le  name  of  the  Brotherhood  of  Eleclric 
Workers  of  Canada,  in  atliliation  with  the  Trades  and  Labor 
Council.  Mr.  Tlu^m.is  IC-ilon  is  president  anti  Mr.  I'".  Marsoii 
SCCTPtwry. 

Messrs.  Wm.  Jensen  and  Lawrence  Goodacre,  ol  Xictoria,  B.C., 
.are  endeavoring  to  form  the  Hardy  Bay  Tramway  Company, 
Limited,  to  build  a  tramway  iVom  ILtrdy  Bay  to  Coal  Bay,  t^uat- 
sino  Sound.  Stiould  the  scheme  be  carried  out  it  is  probable  that 
electricilj"  will  be  the  motive  power. 

The  City  Council  of  St.  Thomas,  Ont.,  has  instructed  Mr.  James 
-A.  Bell,  city  engineer,  to  make  an  estimate  of  the  cost  of  a  civic 
lighting  plant  of  100  arc  lights  for  street  p\irposes,  and  3,000 
incandescent  lights  for  c.mimercial  purposes,  the  plant  to  be 
erected  separate  from  the  water  works. 

The  War  Eagle  Consolidated  Gold  Mining  Company,  of  Ross- 
land,  B.C.,  have  ordered  from  the  Canadian  General  Electric 
Company  two  2  h.p.  induction  motors  and  one  10  h.p.  induction 
motor.  The  power  to  operate  these  induction  motors  is  to  be 
furnished  by  the  West  Koolenay  Power  &  Light  Company. 

The  Stouflfville  Electric  Light  Co.,  of  StoulVville,  Out.,  are  mak- 
ing changes  in  their  electric  lighting  station,  among  them  being  a 
new  dynamo,  with  a  capacity  of  about  500  lights.  They  are  put- 
ting in  an  S.K.C.  two  phase  machine  from  the  works  of  the  Royal 
Electric  Company,  so  that  they  can  supply  power  as  well  as  light. 

The  People's  Electric  Company,  of  Windsor,  Ont.,  owing  to 
the  very  large  and  satislactory  increase  in  their  lighting  business, 
have  recently  placed  an  order  with  the  Canadian  Cieneral  Electric 
Company  to  supply  tlieni  with  one  of  their  2,000  light  iron-clad 
ventilated  armature  type  single  phase  altern.ators. 

The  town  of  Campbellton,  .N.B.,are  installing.-!  civic  electric 
lighting  plant.  They  are  putting  in  Robb-.ArmsJrong  high-speed 
engines,  with  Mon.'irch  boilers,  .and  one  60  kilowatt  -S.K.C.  two 
phase  dynamo,  with  the  lull  capacity  of  the  machine  in  trans- 
formers. They  intend  to  use  this  S.K.C.  machine  for  tlie  supply- 
ing of  arc  lamps  for  the  streets  and  incandescent  lights  for  interior 
lighting,  as  well  as  for  power  in  the  daytime. 

Mr.  H.  D.  Symmes,  of  St.  Catharines,  has  secured  the  contract 
from  the  corporation  of  Merritton  for  the  lighting  of  their  streets 
with  20  arc  lamps.  Mr.  Symmes  has  also  decided  to  imdertake 
the  operation  of  a  commercial  lighting  plant,  and  for  his  require- 
ments for  this  purpose  has  purchased  from  the  Canadi.an  General 
Electric  Company  one  of  their  1000  light,  standard  single-phase 
alternators.  He  proposes  operc-iting  .'t  street  lighting  service  from 
the  alternating  system,  using  2,000  c.p.  enclosed  alternating  arc 
lamps.  These  lamps  he  has  also  purchased  from  the  Canadian 
General  Eleclric  Company. 

The  British  Columbia  Gazette  announces  the  incorporation  of 
the  Rossland  Air  Supply  Company,  with  a  capital  of  $200,000,  the 
object  being  to  develop  water  powers  under  what  is  known  as  the 
Taylor  hydraulic  system  of  air  compression.  The  company  will 
first  develop  its  power  on  Beaver  Creek,  it  being  proposed  to 
transmit  2,000  horse  power  to  the  Le  Roi  mine,  a  distance  of  ten 
miles.  The  initial  pressure  will  be  135  pounds,  and  the  air  will  be 
transmitted  through  a  14"  wrought  iron  pipe.  The  cost  ol  the 
plant  is  estimated  at  $150,000.  Mr.  -\.  J.  McMillan,  of  Rossland, 
and  Mr.  D.  J.  Fitzgerald,  of  Trail,  B.C.,  are  interested. 

-An  important  change  has  been  made  in  the  course  of  lectures  on 
"  Steam  and  the  Steam  F'ngine  "  at  the  Toronto  Technical  School. 
This  consists  of  dividing  the  subject  into  two  parts,  so  that  as  well 
as  the  lectures  on  "the  theory  of  heal  engines  or  thermodynam- 
ics "  others  will  be  given  of  a  practical  nature,  dealing  with  **  the 
indicator,  valves  and  valve  motions,  efficiency  of  engines  and 
boilers,  gas  engines,  etc.  "  Mr.  Harris  P.  Elliott,  B.-A.S.C,  who 
has  charge  of  this  course,  has  had  considerable  experience  in  the 
actual  design  and  construclion  of  engines,  and  it  is  hoped  that  in 
this  way  it  can  be  made  interesting  to  mechanics  and  others  who 
are  not  qualified  to  take  the  theoretical  work. 

Steam  users  throughout  Canada  and  the  United  States  now 
recognize  the  fact  that  the  steam  boiler  is  the  source  of  energy  of 
their  factory,  and  its  proper  care  is  their  aim.  Not  only  do  they 
give  attention  to  external  fixtures,  but  thoroughly  investigate  the 
interior,  as  experience  has  shown  that  corrosion,  pitting  and  scal- 
ing cause  expensive  repairs,  large  fuel  bills,  and  sometimes  loss 
of  life  and  property.  It  is  not  surprising,  therefore,  that  the  Wm. 
Sutton  Compound  Co.,  of  Toronto,  report  many  enquiries  for  Iheir 
boiler  compound.  They  state  that  they  have  been  compelled  to 
increase  their  staff  and  plant  on  different  occasions,  and  that  the 
compound  is  meeting  with  success  from  the  -Atlantic  to  the  Pacific. 
It  is  a  reliable  preventive  for  scale  and  corrosion,  and  is  claimed 
to  be  the  only  pure  vegetable  compound  free  from  acid,  caustic  soda 
or  zinc. 

The  Lunenburg  Gas  Co. ,  of  Lunenburg,  N.  S.,  are  changing 
their  electrical  plant  from  steam  to  water  power.  They  have  a 
sixteen  foot  dam  nearly  completed  on  the  Mush-Mush  river  at 
Mahone,  eight  miles  from  Lunenburg.  This  river,  though  small, 
has  over  ten  square  miles.  These  the  company  control,  and  can 
thus  regulate  the  flow  of  the  river  as  their  needs  may  require. 
The  Canadian  General  Eleclric  Company  are  supplying  the  wire, 
transformers,  switchboard  and  a  too  k.w.  three  phase  generator. 
The  pole  line  is  completed,  and  is  said  to  be  the  finest  in  tliat  part 
of  Nova  Scotia.  The  water  wheel  is  from  the  works  of  the  S. 
Morgan  Smith  Co. ,  York,  Pa.,  and  is  one  of  their  well-known  "  New 
Success  "  turbines.  The  company  will  light  the  village  of  Mahone, 
in  addition  to  supplying  light  and  power  in  Lunenburg 
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An  electric  light  plant  has  been  installed  in  P'ould  &  Shaw's  flour  mill 
at  Thorold,  Ont. 

Some  of  the  ratepayers  of  Bradford,  Ont.,  are  in  favor  of  taking  steps 
to  secure  electric  lighting. 

The  Hamilton  Radial  Railway  Company  have  let  contracts  for  the 
extension  of  their  road  to  Port  Nelson. 

The  directors  of  the  Hull  Electric  Railway  Co.  are  considering  the 
extension  of  their  road  to  Gatineau  Point. 

The  town  of  Bothwell,  Ont.,  will  vote  on  a  l)y-law  to  raise  the  sum 
of  $4,000  to  install  an  e'eciric  light  plant. 

The  Cornwall  Electric  Street  Railway  Company  are  said  to  contem- 
plate considerable  improvements  to  their  system. 

The  Citizens  Electric  Light  Co.,  of  Smith's  Falls,  Ont.,  have  added 
to  their  equipment  a  new  dynamo  of  1500  lights  capacity. 

The  Goldie  l^  McCulloch  Co. ,  of  Gall,  Ont. ,  are  supplying  three 
large  boilcis  for  the  C.  P.R.  elevator  at  St.  Jotin,  N.B. 

The  Bell  Telephone  Company  are  fitting  up  a  new  exchange  at  Perth, 
Ont.,  under  the  direction  of  the  district  superintendent,  Mr.  Gilmour. 

A  proposal  to  expend  the  sum  of  $5,000  in  improving  the  electric 
light  plant  was  voted  down  by  the  ratepayers  of  Mitchell,  Ont.,  on 
October  i8th. 

The  town  council  of  Thorold,  Ont.,  has  postponed  until  January  next 
the  submission  of  a  by-law  to  provide  $7,000  for  the  extension  of  the 
electric  light  plant. 

O'Rilley  &  Murphy,  of  Ottawa,  have  put  in  the  necessary  fittmgs  and 
wiring  for  lighting  the  Rideau  street  convent  in  that  city.  In  all,  about 
150  incandescent  lights  are  wired  up. 

The  Bell  Telephone  Company  have  been  given  a  renewal  of  their 
telephone  franchise  in  the  city  of  St.  Thomas,  Ont.,  having  reduced  the 
price  of  telephones  in  residences  to  $20  per  year. 

Jas.  Parccll,  second  engineer  of  the  steamer  Chicora,  plying  between 
Toronto  and  Niagara,  was  presented  with  a  handsome  cruet  stand  by  the 
mechanical  and  engmeering  stall  on  the  last  trip  of  the  steamer  for  this 
season. 

Mr.  John  Shields,  well-known  in  Eastern  Canada,  has  recently  com- 
pleted the  installation  of  electric  lighting  and  waterworks  plants  at 
Ashcroft,  B.C.  The  plants  are  said  to  be  among  the  most  complete 
in  the  province. 

The  Dommion  Public  Works  Department  reports  that  excellent  pro- 
gress is  being  made  in  deep  water  telegraphs.  A  line  has  been  laid 
along  the  north  shore  of  the  St.  Lawrence,  and  the  cable  will  soon  be 
completed  to  Belle  Isle. 

The  Lake  Ontario  Navigation  Company  are  building  a  new  steamer, 
to  be  equipped  with  an  electric  light  plant,  the  contract  for  which  has 
not  yet  been  awarded.  Mr.  A.  VV.  Hepburn,  of  Picton,  Ont.,  is  the 
principal  member  of  the  company. 

The  Montreal  Street  Railway  Company  discovered  that  car  tickets 
were  being  stolen  by  certain  conductors,  and  have  taken  steps  to  punish 
the  offenders.  The  method  of  the  conductors  was  to  pull  the  tickets  out 
of  the  box,  either  by  means  of  the  finger  or  a  small  wire. 

The  village  of  Grenville,  Que.,  offers  a  good  opening  for  the  installa- 
tion of  an  electric  plant  for  lighting  the  village  and  both  sides  of  the 
river,  as  well  as  the  canals.  There  is  an  almost  unlimited  water  power, 
and  favorable  terms  could,  it  is  thought,  be  made  with  the  municipality. 

A.  G.  Best,  agent  for  the  Massey- Harris  Company  at  Cobden,  Ont., 
was  injured  in  an  acetylene  gas  explosion  recently.  Mr.  Best  was  in- 
stalling a  generator,  when  he  held  a  lighted  candle  near  the  carbide 
chamber,  thus  causing  the  explosion.  His  injuries  are  not  regarded  as 
serious. 

The  town  council  of  Orillia,  Ont.,  at  a  recent  meeting,  discussed  the 
question  of  engaging  a  consulting  electrical  engineer.  The  Fire  and 
Light  Committee  recommended  the  engagement  of  Mr.  Roderick  J. 
Parke,  of  Toronto,  which  recommendation  was  finally  concurred  in  by 
the  council. 

The  telegraph  operators  employed  on  the  Canada  Atlantic  Railway 
waited  upon  Mr.  J.  R.  Booth  and  presented  a  demand  for  shorter  hours 
and  higher  wages.  The  men  work  12  hours  a  day,  and  receive  an 
average  salary  of  about  $35  per  month.  As  yet  their  demands  have  not 
been  complied  with. 

The  Canadian  General  Electric  Company  have  just  received  an  order 
from  William  Cook,  of  St.  Catharines,  for  one  of  their  standard  60 
kilowatt  single  phase  alternators.  It  is  Mr.  Cook's  intention  to  under- 
take the  furnishing  of  light  to  private  consumers  in  connection  with  his 
present  power  plant. 

A  special  committee  was  recently  appointed  by  the  city  council  of 
Halifax,  N.S.,  to  report  as  to  the  advisability  of  the  city  undertaking  its 
own  street  lighting.  As  a  result  thereof,  the  city  engineer  and  electri- 
cian have  been  instructed  to  prepare  plans  and  specifications,  and  invite 
tenders  for  an  electric  light  plant. 

A  proposal  is  under  consideration  to  build  an  electric  railway  from 
Rondeau  Park  to  Thamesville,  via  Ridgetown,  Selton  and  Morpeth. 
At  a  recent  meeting  held  at  Ridgetown,  at  which  Mr.  Robert  Ferguson, 
M.P. P.,  was  president,  and  Mr.  W.  E.  Gundy  secretary,  it  was  decided 
to  form  a  directorate  and  apply  for  a  charter. 

The  Dominion  government  is  asking  for  tenders  up  to  November  21st 
for  the  erection  of  a  power  house  and  the  installation  therein  of  the 
necessary  electrical  apparatus  for  operating  the  locks,  bridges,  etc.,  and 
for  lighting  the  Soulangcs  Canal.  Plans  may  be  seen  at  the  ofiice  of  the 
Chief  Engineer  of  the  Department  of  Railways  and  Canals,  Ottawa. 

Justice  Walkem  has  given  judgment  for  the  plaintiff  in  the  case  of 
Arthur  vs.  the  city  of  Nelson,  a  motion  to  quash  the  electric  light  by-law- 
authorizing  the  council  of  Nelson,  B.C.,  to  borrow  money  to  purchase  an 
electric  light  plant  from  a  private  company.  Mayor  Houston  was  a 
director  of  the  company,  and  on  that  ground  the  by-law  was  quashed. 

The  Metis  Telephone  Company,  at  a  meeting  held  at  St.  Octave  de 
Metis,  Que.,  elected  the  following  officers  :   Honorary  president.  Dr.  J. 


A.  Ross,  M.  P. ;  honorary  vice-president,  Mr.  L.  V.  Pinault,  M.  P. ;  di- 
rectors. Rev.  Mr.  Chouinard  and  Messrs.  L.  M.  Desrosiers,  Jule  Gen- 
dron,  A.  C.  Landry,  L.  M.  Langlais,  Dr.  J.  C.  Demers  and  Donati 
Caron. 

The  St.  Malo,  Que.,  municipal  council  has  granted  the  Jacques  Cartie 
Water  Power  t"o.  exemption  from  taxation  for  15  years,  on  condition  tha 
they  furnish  electric  light  gratis  to  the  n.untcipality. 

The  Rogers  Electric  Co.,  of  London,  Ont.,  have  removed  their  head 
office  to  Toronto,  but  will  retain  a  branch  in  London.  They  purpose 
giving  close  attention  to  the  electrical  supply  trade. 

Arrangements  are  in  progress  for  the  construction  of  a  local  telephone 
line  from  Cannington  to  Hartley,  Victoria  road,  Kirkfield  and  other 
points.     The  line  will  give  a  circuit  of  about  60  miles. 

Early  in  October  the  annual  meeting  of  the  Exeter  Electric  Light  Co. 
was  held  at  Exeter,  Ont.,  at  which  a  dividend  of  5  percent,  was  de- 
clared. Since  the  meeting  the  plant  has  been  sold  to  Messrs.  Snell  & 
Tremaine. 

S.  Paquette  was  instantly  killed  in  Montreal  by  coming  in  contact 
with  a  live  wire.  He  was  swinging  a  derrick  when  it  touched  the  wire, 
the  insulation  of  which  was  worn  off,  and  a  current  of  2000  volts  came 
down  the  derrick  wire  rope  and  killed  him. 

Mr.  J.  A.  Jamieson,  superintendent  C. P. R.  elevators,  St.  John,  N.B. 
has  given  an  order  to  the  Canadian  General  Electric  Company  for  one 
30  kilowMtt  generator  of  their  well-known  type,  together  with  all  the 
wiring  material  required  to  complete  the  installation. 

Mr.  Jas.  Patterson,  engineer  for  the  Hamilton,  Grimsby  i:  Beamsville 
Electric  Railway  Company,  estimates  the  cost  of  extending  the  road 
from  Beamsville  to  .St.  Catharines  at  $107,000,  there  being  a  grade  of  3 
per  cent.      It  is  improbable  that  the  extension  will  be  carried  out. 

The  annual  meeting  of  the  Merchants"  Telephone  Company  was  held 
in  Montreal  early  in  October.  It  was  decided  to  increase  the  capital 
stock  by  $100,000.  Officers  were  elected  as  follows  :  President,  A.  S. 
Hamelin;  vice-president,  J.  E.  Beaudoin  ;  treasurer,  L.  E.  Beauchamp; 
directors,  A.  S.  Delisle,  L.  H.  Henault,  S.  L'Archeveque,  J.  B.  Thibo- 
deau,  J.  N.  Ducharme  and  R.  Beauchamp. 

A  special  meeting  of  the  shareholders  of  the  Royal  Electric  Co.  took 
place  in  Montreal  on  October  iSth,  to  consider  the  proposed  issue  of 
$500,000  of  preferred  stock  and  the  proposal  for  the  Royal  Electric  Co. 
to  increase  its  holdings  in  the  Chambly  Mfg.  Co.  from  $200,000  to 
$300,000.  The  shareholders  voted  against  the  issue  of  preferred  stock, 
but  the  increased  holding  in  the  Chambly  Mfg.  Co.  was  carried  unani- 
inously. 

The  corporation  of  the  town  of  Campbellford,  Ont.,  has  recently 
passed  a  by-law  for  the  purpose  of  remodelling  and  increasing  their 
electric  plant,  and  to  carry  out  the  work  have  purchased  from  the  Cana- 
dian General  Electric  Company  one  of  their  standard  120  kilowatt  single 
phase  alternators  complete,  together  with  the  necessary  transformers  and 
wiring  material.  It  is  expected  that,  when  completed,  this  will  be  one 
of  the  most  modern  plants  in  Canada. 

A  rumor  was  c'irrent  in  Toronto  a  fortnight  ago  that  a  scheme  was 
under  consideration  for  the  consolidation  of  all  the  street  railway  systems 
in  Canada.  It  is  learned,  however,  that  there  were  no  grounds  for  the 
report,  which  evidently  originated  from  the  fact  that  a  number  of  well- 
known  capitalists  interested  in  street  railway  ventures  convened  in  Tor- 
onto on  the  20th  inst.  It  is  now  stated  that  a  scheme  for  the  extension 
of  radial  railways  from  Toronto  throughout  the  province  was  under  con- 
sideration. 

A  meeting  of  the  shareholders  of  the  Grand  Falls  Water  Power  and 
Boom  Company  was  held  at  Fredericton,  N.B.,  on  October  2ISI.  It 
was  reported  that  the  capital  stock  of  the  company,  which  is  $1,000,000, 
had  been  subscribed.  Plans  of  the  proposed  works  have  been  approved 
of  by  the  Governor  General-in-council,  and  operations  are  to  be  com- 
menced forthwith.  Hon.  R.  A.  Alger,  Sir  William  Van  Home,  R.  B. 
Angus,  Hon.  Rodden  Proctor,  William  Mackenzie  and  Hugh 
McLean  were  elected  directors. 

Messrs.  Howes  &  Leighton,  of  Harriston,  Ont.,  have  decided  to 
comply  with  the  request  of  the  merchants  of  that  place  to  provide  in- 
candescent lighting  for  commercial  and  residential  purposes,  as  well  as 
arc  lighting,  which  they  are  now  furnishing,  and  for  this  purpose  have 
placed  an  order  with  the  Canadian  General  Electric  Company  for  one 
of  their  new  type  30  kilowatt  single  phase  alternators,  with  marble 
panels,  instruments  and  all  the  transformers  and  wiring  required  for  the 
installation. 

The  Ontario  government  will  likely  ask  the  courts  to  determine 
whether  or  not  the  Niagara  Power  Company  has  forfeited  the  charter 
which  it  obtained  from  the  provincial  authorities.  The  agreement  be- 
tween the  government  and  the  company  called  for  the  development  of 
10,000  horse  power  by  the  1st  November  last,  and  of  25,000  horse  power 
by  a  later  period.  The  government  takes  the  view  that  the  company 
has  not  fulfilled  the  first  of  there  conditions,  and  that  it  has  therefore  no 
further  right  to  the  charter.  The  company,  on  the  other  hand,  points 
out  that  under  another  section  of  the  agreement  the  charter  was  only  to 
be  forfeited  in  the  event  of  a  failure  to  transmit  electricity.  It  claims 
that  it  has  been  impossible  to  comply  wi'j.  the  latter  condition,  as  up  to 
a  very  recent  period  the  problem  of  long  distance  transmission  had  not 
been  solved.  Furthermore,  the  company  says  it  cannot  fulfill  the  con- 
tract to  supply  electrical  energy  because  there  is  no  demand  for  it. 


BANQUET  OF  STATIONARY  ENGINEERS. 

The  Toronto  branch  of  the  Canadian  Association  of  Stationary 
Engineers  will  hold  their  annual  banquet  on  Thanksgivingf  eve, 
November  23rd.  The  event  will  take  place  at  the  Walker  House, 
where  the  accommodation  will  be  of  the  best,  and  an  evening  of 
profit  and  social  re-union  is  assured.  The  dinner  committee  is  as 
follows  :  John  Marr,  chairman  ;  Chas.  Moseley,  Wm.  Tait,  Geo. 
Thomson,  Geo.  Mooring,  John  Bain,  John  Bannon. 
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THE  ST.  THOMAS  STREET  RAILWAY. 

The  St.  Thomas  sliecl  railway,  wliicli  lor  so  many 
years  gave  to  the  city  the  name  of  the  horse-car  town, 
has  passed  away,  and  in  its  place  a  real  live,  up-to-date 
electric  street  railway  service  is  in  full  blast.  The 
work  of  constructing  the  new  road  was  undertaken  by 
local  capitalists  entirely,  with  one  exception,  and  June 
15th,  1898,  saw  the  road  complete  and  in  full  operation. 
Mr.  Chas.  iMcBeth,  a  graduate  of  the  School  of  Prac- 
tical Science,  was  engaged  as  electrical  engineer,  and  is 
said  to  have  handled  the  work  with  the  assurance  of  a 
veteran.  Mr.  ^k:Heth  superintended  the  electrical 
equipment,  while  Mr.  Thos.  Kerr,  of  the  London  Street 
Railway,  gave  him  valuable  assistance  with  the  track 
laying.  The  work  of  laying  the  track  was  proceeded 
with  rapidly,  no  trouble  between  the  city  and  the  rail- 
way company  arising  to  hinder  the  work,  as  is  too 
often  the  case. 

The  company,  instead  of  building  a  power  house  for 
themselves,  engaged  room  in  the  spacious  power  house 
of  the  Gas  &  Electric  Light  Company,  and  purchased 
two  150  h.p.  generators  from  the  Canadian  General 
Electric  Company,  and  two  engines  from  the  Robb 
Engineering  Company,  of  Amherst,  Nova  Scotia,  the 
manager  of  the  Gas  &  Electric  Light  Company  looking 
after  the  working  of  them,  and  the  railway  paying  for 
the  power  generated.  The  road  is  equipped  with  eight 
motor  cars  and  two  trailers  of  the  most  improved 
type,  supplied  by  the  Ottawa  Car  Company,  the  trucks 
being  obtained  from  the  Canada  Switch  &  Spring 
Company,  of  Montreal.  The  cars  are  equipped  wnth 
Canadian  General  equipment,  25  h.p.  motors  and  double 
controllers.  The  cars  at  present  in  use  have  been 
found  insufficient,  and  next  spring  it  is  the  intention  of 
the  directors  to  place  several  more  on  the  road. 

The  length  of  track  is  seven  miles,  five  miles  of  a 
belt  and  two  branch  lines,  one  to  the  stations  of 
the  L.  E.  &  D.  R.  and  Grand  Trunk  Railways,  and  the 
other  to  the  company's  park,  which  is  one  of  the 
features  of  the  road.  The  park  comprises  about  100 
acres,  and  is  partly  wooded  by  a  beautiful  bush.  It  is 
situated  on  the  banks  of  Lake  Pinafore,  a  very  pic-* 
turesque  spot.  Baseball,  golf,  cricket,  lawn  tennis, 
and  bowling  clubs  are  accommodated  there  with 
suitable  grounds,  bathing,  boating  and  fishing  applian- 
ces being  furnished  for  these  pastimes.  Buildings  are 
being  erected  for  the  accommodation  of  pic-nic  and 
dancing  parties.  The  directors  are  sparing  no  pains  to 
make  this  one  of  the  most  beautiful  parks  in  western 
Ontario,  the  natural  facilities  of  the  location  assisting 
them  very  materially.  This  park  is  a  boon  to  the  city, 
being  just  what  has  been  required  for  a  number  of 
years,  and  the  electric  railway  has  made  it  easy  of 
access. 

Mr.  J.  H.  Still  is  president,  and  Col.  Stacey,  who 
held  the  horse  car  franchise,  secretary-treasurer  of  the 
company.  Mr.  A.  Bingham,  who  for  fourteen  years 
was  local  manager  for  the  Bell  Telephone  Company  in 
some  of  their  largest  exchanges,  gave  up  that  position 
and  assumed  the  management  of  the  street  railway, 
preferring  a  larger  field  than  the  telephone 
offered  for  his  labors.  The  road  has  every  prospect  of 
being  a  success    financially,    and    should    the    company 


decide  to  go  to  Port  Stanley  with  an  extension  of  their 
line,  which  is  a  possibility,  there  is  no  question  but  that 
the  road  will  prove  a  bonanza  to  the  shareholders. 


LONDON  STREET  RAILWAY  STRIKE. 

As  we  go  to  press,  a  strike  of  the  employees  of  the 
London,  Ont.,  Street  Railway  Company  is  assuming  a 
serious  aspect,  and  much  speculation  is  rite  as  to  the 
outcome  of  same.  On  October  24th  the  men  formed 
a  division  of  the  Street  Railway  Employees'  L'nion,  and 
submitted  to  the  management  of  the  road  a  petition 
asking  for  an  increase  in  wages  and  a  more  regular 
division  of  work.  They  also  asked  that  only  union  men 
be  employed.  A  committee  waited  upon  Mr.  C.  E.  A. 
Carr,  the  manager,  but  he  refused  to  recognize  the 
union.  It  was  then  decided  to  inaugurate  a  strike, 
which  vi'as  done,  and  since  that  time  several  unsuccessful 
attempts  have  been  made  by  parties  concerned  to  effect 
a  settlement. 

The  company  has  offered  to  increase  the  scale  of 
wages,  but  the  men  insist  that  the  union  shall  be 
recognized.  The  strikers  have,  in  some  instances, 
resorted  to  despicable  tactics  in  their  efforts  to  accomp- 
lish their  purposes,  and  for  the  past  week  no  attempt 
has  been  made  to  run  the  cars.  The  company  has 
refused  a  proposal  made  by  the  men  to  refer  the  matter  to 
the  arbitration  of  the  Mayor,  Judge  William  Elliott  and 
Crown  Attorney  Magee,  and  thus  negotiations  with  the 
men  would  seem  to  be  at  an  end.  The  conditions 
under  which  the  street  railway  franchise  in  London  was 
granted  provide  that  the  company  must  employ  resi- 
dents of  the  city  exclusively.  This  provision,  to  which 
the  company  should  never  have  agreed,  has  greatly 
assisted  the  strikers,  as  in  bringing  in  outside  work- 
m.en  the  company  are  in  danger  of  losing  their  fran- 
chise. 


SPARKS. 

The  Yarmoulh  electric  railway  will  probablj'  be  extended  to 
Port  Mailland  next  spring,  says  the  Yarmouth  News. 

It  is  believed  that  the  Ottawa  Klectric  Company  .slill  have  in 
view  the  extension  of  their  line  to  Britannia.  No  steps  will  be 
taken,  however,  before  next  spring. 

Mr.  J.  W.  Leonard,  general  superintendent  of  the  Ontario  and 
Quebec  division  of  the  Canadian  Pacific  Railway,  has  been  ap- 
pointed a  director  of  the  Gait,  Preston  and  Hespeler  .Street  Rail- 
way Company.* 

The  strained  relations  betweeji  the  Weston  village  council  and 
the  Toronto  City  &  Suburban  Railway  .are  at  an  end,  an  agree- 
ment satisfactory  to  both  parties  having  been  reached.  By  the 
agreement  the  railway  corrapany  get  b.'ick  their  franchise,  and  in 
return  will  extend  their  line\i,20o  feet  from  its  present  terminus. 

On  October  31st  the  Ottawa  Electric  Railway  Company  made 
a  test  of  a  new  fender  on  one  of  their  cars.  It  is  manufactured 
by  the  Consolidated  Car  Fender  Co.,  of  Providence,  R.I.,  and  is 
composed  of  two  distinct  parts,  a  cradle  and  a  cushion.  A  steel 
bar  projecting  to  the  rear,  under  the  platform,  holds  the  cradle  at 
any  desired  height.  By  means  of  a  latch  or  trigger  to  be  pressed 
by  the  foot  of  the  motorman,  the  cradle  is  released  so  that  its 
front  edge  drops  to  the  ground,  making  it  impossible  for  anything 
10  get  under  the  car.  The  cushion  is  a  Resiliant  shield  made  of 
carefully  tempered  steel  bands.  This  covers  the  iron  bumpers  and 
all  other  projecting  parts  of  the  platform,  so  as  to  effectually 
cushion  the  plough  in  case  of  a  persoA  being  .struck  by  a  fast  mov. 
ing  car.  The  Ottawa  Car  Company  liave  taken  the  agency  for 
Canada,  and  will  manufacture  the  fender  in  Ottawa.  The  railway 
company  will,  it  is  said,  apply  this  fender  to  50  cars  at  once. 
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water-ways  of  the  Beaver  Dams  creek  and  the  DeCew 
Falls,  and  by  changing  the  plans  some  verj'  material 
advantages  were  gained  : 

First,  the  securing  of  a  supply  of  water  which  would 
be  constant,  through  a  feeder  from  the  Lake  Erie  level 
of  the  Welland  Canal  at  Allenburg. 

Second,  the  construction  of  a  canal,  4^  miles  long, 
over  private  right  of  way,  thus   giving  the  company  an 


Saturday,  November  12th,  will  go  down,  in  the  elec- 
trical annals  of  Canada,  a  red  letter  day,  as  it  will 
chronicle  the  formal  opening  of  the  electric  power  plant  of      unobstructed  water-way. 

the  Cataract  Power  Company  of  Hamilton,  Limited,  for  Third,  the  securing  of  land   along  the  private  water- 

the      transmission 


of  electrical  energy 
trom  a  point  on 
the  Niagara  es- 
carpment, near 
DeCew  Falls,  to 
Hamilton,  a  dis- 
tance of  35  miles, 
the  conception  and 
carrying  out  of 
which  must  al- 
ways stand  as  a 
monument  of  busi- 
ness pluck  and  en- 
terprise on  the  part 
of  those  interested 
in  and  forming  the 
Cataract  Power 
Company. 

Over  three  years 
ago,  when  the 
transmission  of 
energy  by  elec- 
tricity over  long 
distances  for  com- 
mercial purposes 
was  still  in  much 
of  an  experimental 


way  for  storage 
basins,  by  which 
the  company  can 
conserve  its  water 
at  a  period  of  non 
use  or  light  load 
for  use  at  the  time 
of  heavy  load. 

Fourth,  by  going 
tlv'ee-quarters  of 
a  mile  east  of 
DeCew  Falls 
along  the  Niagara 
escarpment,  an  ad- 
ditional fall  of  70 
feet  was  obtained, 
which  was  a  very 
valuable  acquisi- 
tion. At  this  point 
there  were  also  ex- 
ceptional natural 
advantages,  both 
at  the  top  of  the 
escarpment  for  the 
anchorage  of 
flumes,  erection  of 
penstocks,  etc., 
and  at  the  foot  of 


stage,   the  possibility  of  utilizing  the  magnificent  fall  of  it  for  the  discharge  of  the  tail  water,  as  well  as  a  splendid 

overaoo  feet,  obtainable  at  DeCew  Kails,  where  the  waters  site  for  the  power  house. 

of  the  Beaver  Dam  creek  tumble  over  the  Niagara  escarp-  The  hydraulic  development,  as   it  was  desired   by   the 

ment,  for  the  generation  of  electrical  energy  to  be  trans-  Cataract  Power  Company,   presented  obstacles  which, 


mitted  to  the  city  of  Hamilton,  35  miles  distant,  sug- 
gested itself  to  Mr.  John  Patterson,  of  that  city.  .A.fter 
numerous  surveys  and  examining  into  the  physical  feasi- 
bility of  the  scheme,  he  associated  with  himself  the  Hon. 
J.  M.  Gibson,  John  Moodie,  sr.,  James  Dixon  and  J. 
W.  Sutherland,  all  ^ell-known  citizens  of  Hamilton. 
Together  they  procured  a  charter  and  formed  the 
Cataract  Power  Company  of  Hamilton,  Limited,  for  the 


owing  to  the  large  units  and  to  the  high  head,  made  it 
exceptionally  difficult  to  secure  a  builder  of  water-wheels 
who  would  give  what  the  hydraulic  engineer's  specifica- 
tions called  for.  .After  a  long  delay  and  much  negotia- 
tion the  Stilwell-Bierce  and  Smith-Vaile  Company,  of 
Dayton,  Ohio,  agreed  to  build  special  horizontal  tur- 
bines of  about  2000  horse  power  each,  to  work  under  a 
head  of  265  feet,  and  to  operate  at  a  speed  of  400  revo- 


purpose  of  the  development  of  this  power  and  the  trans-  lutions  per  minute.     This    required,  also,   special  valve 

mission  of  it  to  Hrimilton.  and  valve    gear    and  controlling    devices,    all   of    which 

After  the  formation  of   the  company   the  ground   was  were  specially  designed  for  this  particular  plant, 
again  gone  over  carefully,  and  it  was  found  advisable  to  The  generation  of  the  electric  power  and  the  trans- 
abandon    the  o^inal^  idea  of   utilizing  the  waters  and  mission  of  the  same  from  the  power  house  to  the  City  of 
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Hamilton,  a  distance  of  35  miles,  presented  at  that 
time  a  seemingly  insurmountable  obstacle  to  the  carry- 
ingf  out  of  the  scheme,  no  transmission  of  energy  such  a 
long  distance,  for  commercial  purposes,  having  up  to 
that  time  been  undertaken.  The  largest  electrical  con- 
cerns, both  in  Europe  and  America,  were  consulted,  but 
the  limitation  of  a  practical  working  pressure,  sufficient- 
ly great  to  insure  the  transmission  of  power  such  a  long 
distance,    practically  precluded   the  undertaking  of  the 


Mr.  \Vm.  Kennedy,  Jr.,  M.C.S.C.E. 

Hydraulic  Engineer. 

work  by  any  of  the  companies  consulted,  the  highest 
working  pressure,  up  to  that  time,  being  not  above 
10,000  volts.  At  this  pressure  the  cost  of  the 
transmission  line  became  so  great  that  the  Cataract 
Power  Company  did  not  feel  warranted  to  undertake  the 
development  of  the  enterprise.  The  longer  the  distance, 
the  heavier  the  conductor  must  be  ;  therefore  to  trans- 
mit over  this  long  distance,  it  was  necessary  that  the 
pressure  be  20,000  volts  or  over,  so  that  the  cost  of  the 
conductor  would  be  within  the  limit  set,  to  allow  the 
Cataract  Power  Company  to  undertake  the  develop- 
ment of   the  enterprise.      After    nearly    a   year  of  futile 


Mr.  Thos.  i-:.   [In. I  m\n,   Ma'.S.C.E. 
Engineer  in  charge. 

attempts  to  have  the  work  undertaken  at  a  pressure 
which  would  justify  them  in  proceeding  with  the  work, 
and  being  unsuccessful,  they  consulted  Mr.  J.  A.  Kam- 
merer,  one  of  the  staff  of  the  Royal  Electric  Company, 
of  Montreal,  and  after  careful  consideration  of  the  con- 
ditions, and  preliminary  estimates  of  cost  prepared 
by  him,  with  a  working  pressure  of  24,000  volts 
guaranteed,    the    Royal    Electric    Company    agreed    to 


undertake  the  work  which,  with  its  consequent  saving, 
brought  the  cost  within  the  limits,  deemed  necessary  by 
the  Cataract  Power  Company  to  admit  of  the  enterprise 
being  proceeded  with. 

Ground  was  first  broken  on  October  5th,  1897,  and 
the  work  pushed  with  such  vigor  that  the  current  was 
sent  over  the  lines  from  DeCew  Falls  to  Hamilton,  on 
the  afternoon  of  August  25th,  1898,  or  just  10  months 
and  10  days  from  the  beginning  of  the  undertaking. 

THE    C.\NAL. 

The  water  for  this  plant  is  secured  through  a  feeder 
from  the  Lake  Erie  level  of  the  Welland  canal  at  .Allan- 
burg.  The  arrangement  of  the  gates,  as  shown  in  Fig. 
I,  is  such  as  to  admit  of  the  unwatering  of  the  lower 
levels  of  both  the  old  and  the  new  Welland  canals  with- 
out interfering  with  the  company's  supply  of  water. 

From  Allanburg  the  company  has  a  private  canal  ex- 
tending northwesterly  to  the  edge  of  the  Niagara  escarp- 
ment, a  total  distance  of  about  four  and  one-half  miles. 
At  three  different  points  there  areplaced  gates  for  regulat- 
ing or  shutting  off  the  supply,  so  that  the  water  is  under 
complete  control.  Where  the  canal  crosses  the  Beaver 
Dams  creek,  the  water  is  carried  in  a  closed  wooden 
flume  supported  on  a  steel  truss.      This  flume,    which  is 


Mr.  H.  R.  I.I  MM  N, 

General  Manager  Cataract  Power  Company. 

shown  in  Fig.  2,  is  placed  below  the  level  of  the  water 
in  the  canal  at  each  end  so  that  the  contained  water  is 
always  under  pressure,  which  is  intended  to  prevent 
leakage.  The  water  follows  generally  the  water  courses 
of  a  succession  of  small  streams,  consequently  there  are 
few  heavy  cuts  or  fills.  In  a  number  of  places  the  con- 
tour of  the  ground  formed  a  natural  bed  for  the  canal, 
and  no  work  was  necessary.  .At  the  heavy  cuttings  the 
banks  to  the  bottom  of  the  canal  are  pitched  with  stone, 
and  the  important  embankments  are  rip-rapped  to  pre- 
vent erosion. 

At  the  lower  end  of  the  canal  near  the  mountain  top 
are  located  three  large  storage  reservoirs,  having  a 
total  area  of  thirty-three  acres.  Two  of  these,  known 
as  lakes  Moodie  and  Gibson,  are  shown  in  Figures  3 
and  4.  These  three  reservoirs  are  sufficient  fo  contain 
forty-eight  hours'  supply  of  water,  and  will  meet  the 
hourly  inequalities  of  demand  usual  in  electric  supply 
companies,  as  well  as  allowing  the  unwatering  of  the 
upper  stretches  of  the  canal  for  repair  purposes,  without 
the  interruption  of  the  company's  service.  Throughout 
the  whole  length  the  work  is  of  particularly  substantial 
character,  the  factor  of  safety  being  exceptionally  large, 
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and  the  requirements  of  the    service  seem  to  have  been 
carefully  considered. 

The  large  reservoirs,  beings  located  immediately  at 
the  mountain's  edge  where  the  water  enters  a  steel  pipe, 
the  longf  stretches  of  slow  current  canal  will,  it  is 
expected,  promptly  freeze  over  and  prevent  any  trouble 
from  frazil    or  anchor    ice.      In    this    matter  the    water 


Fig.  1. — .Arrangement  ok  Head  Gates. 

power  is  particularly  fortunate,  as  there  is  practically 
dead  water  to  Lake  Erie.  The  canal  is  designed  to 
carry  sufficient  water  to  develop  from  10,000  to  12,000 
horse  power  without  creating  an  erosive  speed  in  the 
current.  The  waterways  and  appurtenances  were  con- 
structed by  Messrs.  Angus  McDonald  &  Company, 
under  the  supervision  of  Thos.  E.  Hillman,  C.E.,  resi- 
dent engineer,  and  under  the  general 
approval  ot  Mr.  Wm.  Kennedy,  jr. , 
of  Montreal,  engineer  in  chief. 

THE    PIPE. 

At  the  brow  of  the  mountain  the 
water  is  delivered  through  a  con- 
crete fore  bay,  protected  by  suitable 
racks  and  head  gates,  to  a  large 
steel  pipe  which  carries  it  directly 
down  the  mountain  slope  to  the 
power  house,  two  hundred  and  sixty 
feet  below.  The  pipe  is  of  steel 
plate,  double  rivetted  on  both  longi- 
tudinal and  transverse  seams.  It 
is  745  feet  in  length  and  varies  in 
diameter  from  8  feet  6  inches  at  the 
top  to  7  feet  6  inches  at  the  bottom. 
The  steel  used  for  the  top  section 
is  ^  inch  in  thickness  and  gradually 
increases  in  size  down  the  slope 
until  at  the  bottom  it  is  13/16  of  an 
inch.  The  weight  of  this  pipe  is  all  supported  from 
the  top,  where  a  number  of  heavy  flanges  are  built  into 
several  piers  of  concrete  placed  in  the  rock  cutting. 
Down  the  slope,  at  intervals  of  fifteen  feet,  supporting 
masonry  foundations  are  constructed.  A  substantial 
double  housing  of  matched   lumber  is    now  being    built 


pressure  acting  against  an  aiiiuilar  piston  attached  to 
the  lower  section,  the  piston  working  in  a  cylinder  at- 
tached to  the  upper  section. 

From  the  top  the  pipe  runs  downward  at  an  .mgle  of 
about  twenty  degrees  for  about  two-thirds  of  its  length, 
where  it  reaches  a  level  bench  about  sixty  feet  wide  and 
then  continues  downward  at  the  same  slope  to  the  bot- 
tom, where  it  turns  with  a  gentle  curve  almost  a  right 
angle  and  extends  underneath  the  floor  of  the  power 
louse. 

POWER  HOUSE. 

The  power  house  building  (Fig.  5)  is  a  substantial 
structure  of  iron  and  brick,  174x42  feet,  with  a  gal- 
vanized iron  roof  over  matched  hoard  sheathing.  It  is 
designed  to  accommodate  four  complete  generating 
units  and  the  necessary  step-up  transformers,  switch- 
boards, etc.  Only  two  units  and  half  the  capacity  in 
transformers  are  at  present  installed.  The  building  is 
lighted  by  clusters  of  incandescent  lights  and  will  be 
heated  by  electric  heaters. 

The  main  supply  pipe  enters  at  the  end  of  the  build- 
ing below  the  floor  level,  and  inside  the  building  widens 
out  into  a  steel  receiver  ten  feet  in  diameter,  which  is 
solidly  imbedded  in  concrete  underneath  the  floor. 
From  this  receiver  four  branch  pipes  come  up  through 
the  floor  with  a  quarter  turn  for  delivering  water  to  the 
turbines.  In  these  branch  supply  pipes  are  placed  large 
vertical  hvdraulic  gates.  These  gates  are  36"  in  diam- 
eter, and  are  operated  by  hydraulic  pressure  by  means 
of  a  four  way  valve,  controlled  by  a  lever.     These  valves 


I'R 


Fig. 


-Flume  over  Beaver  Dams  Creek. 


over  the  entire  length   to  protect  the  pipe  from  extreme 
changes  of  temperature. 

About  two-thirds  of  the  way  down  the  slope  is  placed 
an  expansion  joint  to  take  care  of  any  elongation  or 
contraction.  In  addition  to  serving  this  purpose  the 
joint  is  so  designed  as  to  support  the  part  of  the  pipe 
below  it.     This  is  accomplished   by  means  of  the  water 


.— Stokagi;  Reservoir  Xo.  1  —  Lake  Moodie. 

will  open  or  close  in  less  than  a  minute.  The  gates,  as 
well  as  all  the  hydraulic  machinery,  wert  supplied  by  the 
Stilwell-Bierce  and  Smith- Vaile  Co.,  of  Dayton,  Ohio. 
Beyond  each  gate  valve  is  placed  a  12"  spring  relief 
valve,  to  relieve  the  pressure  when  it  exceeds  that  due 
to  the  normal  static  head.  The  turbines  are  1,950  h.p. 
each,  and  run  at  400  revolutions  under  the 
normal  head  of  280  feet. 

The  water  wheels  are  of  the  inward  flow 
central  discharge  reaction  type,  with  cylin- 
der gates.  We  believe  that  this  is  the 
highest  head  employing  this  type  of  turbine, 
most  of  the  high  head  plants  using  the  jet 
or  impulse,  peripheral  bucket  design 
wheels.  In  order  to  withstand  the  unusual 
pressure,  the  runners,  the  gates  and  all 
parts  susceptible  to  wear  are  made  of 
bronze,  and  everything  is  made  extremely 
heavy  and  has  been  specially  designed  for 
this  plant.  The  water  enters  the  wheel 
horizontally  and  discharges  vertically 
downward  through  a  draft  tube  14 
feet  in  height.  Each  unit  is  equipped  with  a 
Stilwell-Bierce  and  Smith-Vaile  electric  governor 
of  the  Giessler  design  for  controlling  the  speed. 
On  the  outer  end  of  the  shaft  is  placed  a  y '/j 
ton  steel  fly  wheel  with  an  outboard  hearing. 
The  combined  influence  of  the  enlarged  receiver, 
the    relief     valves      and      the    heavy     fly     wheels     is 
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to 


overcome     any      tendency     to     water 


calculated 
hammer. 

ELECTRICAL    EQUIPMENT. 

The  Royal  Electric  Co.,  of  Montreal,  desi^ifned  and 
planned  the  entire  electrical  equipment,  which  marks  a 
long  stride  forward  in  the  progress  of  electrical  engi- 
neering as  applied  to  the  transmission  of  energy.  All 
the  electrical  machinery  and  apparatus  were  supplied  by 
that  company,  and  manufactured  at  its  shops  at  Mon- 
treal, and  in  character  and  finish  are  examples  of  Cana- 


FiG.  4. — Storage  Reservoir  No.  2 — Lake  Gibson 


dian  manufacture  highly  creditable.  The  generators, 
illustrated  in  Fig.  6,  are  of  their  well-known  S.K.C.  in- 
ductor type,  generating  two-phase  current  at  2,000 
volts,  running  at  400  revolutions  per  minute.  Each  of 
the  two  generators  at  present  installed  is  of  1,000  k.w. 
rated  capacity.  They  are  connected  direct  to  the  tur- 
bine shaft  by  means  of  an  insulated  flexible  coupling 
composed  of  two  flanges  with  projecting  pins,  the  alter- 
nate pins  being  joined  by  sole  leather  links.  The 
generators  rest  on  base  frames  of  seasoned  Georgia  pine 
to  insulate  them  from  the  foundations.  The  inductors 
of  these  machines  weigh  over  twelve  tons,  which  weight 
running  at  such  a  high  speed,  requires  most  cateful 
workmanship.  The  entire  absence  of  vibration  and 
general  smoothness  of  operation  is  certainly  creditable 
to  the  manufacturers. 

The  wires  connecting  the  generators  to  the  switch- 
board are  laid  in  conduits  in 
the  floor,  which  are  covered 
with  iron  griddles  so  that 
they  are  accessible  at  any 
point. 

There  are  two  exciter^ 
of  30  k.  w.  capacity,  each 
driven  b)-  a  separate  turbine 
Each  exciter  is  calculated 
for  supplying  the  full  equip- 
ment of  four  generators. 
They  are  likewise  directly 
connected  to  and  insulated 
from  the  turbines.  A  view 
of  the  exciter  unit  is  shown 
in  Fig.  7. 

The  main  switchboard,  as 
shown  in  Fig.  8,  is  made 
up  of  three  white  marble 
panels,  one  for  each  genera- 
tor and  one  for  the  exciters. 
On  the  generator  panels  all 
the  connections  are  made  on 
the  back  of  the  board,  there 
being  no  terminals  on  the 
face.  The  switches  are  of  the  S.K.C.  slide  quick 
break  type  and  are  provided  with  automatic  shutters 
to  prevent  arcing.  They  are  double  throw,  con- 
necting to  two  separate  sets  of  bus  bars  so 
that  the  machines  may  be  run  on  separate  lines  or  in 
parallel,  according  to  the  future  requirements  of  the 
service.  Each  generator  panel  contains  a  volt  meter 
with  a  double  throw  switch  connected  to  both  phases,  an 
ampere  meter  on  each  phase  and  a  direct  current  ampere 
meter  in  the  field  circuit  of  the  generator.      The  cases  of 


the  instruments  are  made  of  ground  glass  and  present  a 
very  attractive  appearance.  The  exciter  panel  contains 
the  usual  instruments  for  operating  two  shunt-wound 
direct  current  machines  in  parallel,  and  also  contains 
the  synchronizer,  which  is  of  the  ordinary  three  lamp 
type. 

.A  special  feature  is    the    absence  of  generator  fuses. 
As  the  S.K.C.  generators  supplied  were  made  especially 
by  the    Royal  Electric    Company  to  withstand  a  heavy 
overload  it  was  considered  safer  to  risk  the   strain  upon 
the  generators  due  to  a  short  circuit 
rather  than,  by  the   blowing  of  gen- 
erator fuses,  to  cause  the  instant  re- 
moval of  the    entire    load    from   the 
water  wheels. 

Immediately  back  of  the  switch- 
board and  taking  up  one  end  of  the 
building  are  located  ten  of  a  new 
type  of  S.K.C.  transformers,  used 
to  raise  the  potential  relieved  by  the 
generators  to  22,500  volts  on  the 
transmission  line,  at  which  pressure 
it  is  at  present  operated.  These 
transformers  are  arranged  in  bat- 
teries of  five,  each  transformer  hav- 
ing a  capacity  of  200  k.w.  They 
are  artificially  cooled  by  means  of 
water  pipes  supplied  directly  from 
the  penstock,  the  pressure  being  re- 
duced by  means  of  throttle  valves.  The  transformers  are 
encased  in  tanks  made  of  steel  boiler  plate  and  rest  direct- 
ly on  the  concrete  floor.  The  coils  are  wound  in  sec- 
tions carefully  insulated  and  separated  by  unusually 
large  air  spaces,  and  the  whole  immersed  in  mineral- 
seal  oil.  This  construction  has  been  found  to  admirably 
answer  the  purpose  of  this  exceedingly  high  voltage, 
each  transformer  being  tested  with  a  break  down  strain 
of  40,000  volts  before  being  installed. 

A  novel  feature  of  the  installation  is  the  switchboards 
which  accompany  each  transformer.  They  are  of 
specially  selected  white  marble  and  contain  two  single 
pole  high  voltage  switches  and  one  double  pole  2,000 
volt  switch,  the  two  high  voltages  being  separated  by  a 
marble  barrier.  The  high  voltage  switches  consist  of  a 
flexible  cable,  having  a  screw  plug  attached  to  one  end 
and  a  socket  to  the  other,  the  socket     neing  attached  to 


Fig. 


General  View  of  Power  Holse  and  Pike. 

a  hardwood  pole  four  feet  in  length  for  safe  handling. 
The  socket  and  the  plug  w-hich  it  fits  over  are  tipped 
with  non-arcing  metal.  By  means  of  these  specially 
constructed  switches  the  22,500  volt  circuit  can  readily 
be  opened.  The  low  voltage  switches  are  of  the  S.K.C. 
slide  quick  break  type  on  the  back  of  the  switch- 
board. Each  transformer  is  also  equipped  on  both  the 
primary  and  secondary  sides  with  enclosed  non-arcing 
fuses.  The  22,500  volt  wires  inside  the  building  are  all 
covered  with  a  specially  heavy  insulation  of  rubber  and 
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are  supported  on  porcelain  line  insulators  on  an  over- 
head rack,  all  bein^  in  plain  sight  and  easily  accessible. 
From  the  transformers,  which  are  connected  five  in 
parallel  on  each  phase,  the  circuit  runs  to  the  line  ter- 
minal board,  consisting  of  four  high  voltage  switches 
similar  to  those  placed  on  the  transformer,  except  that 
thev  have  double  terminals,  in  order  that  they  may  be 
changed  to  either  of  the  two  lines  contemplated  by  the 
company.  Immediately  above  the  line  terminal  board 
is  placed  a  specially  constructed  lightning  arrester  equip- 
ment, composed  of  00  S.  K.C.  non-arcing  arresters  with 
their  special  appurtenances  and  connections.  From  the 
lightning  arresters  the  wires  pass  upward  and  out 
through  the  wall  of  the  building  at  a  height  about  30 
feet  from  the  floor. 

THE    TR.\NS.MISSION    LINE. 

The  high  voltage  wires  are  carried  through  the  brick 
wall  forming  the  gable  of  the  power  house,  by  means  of 
lead  encased  rubber  covered  cable,  protected  by  vitrified 
pipe,  the  cable  being  kept  clear  of  the  pipe  by  wooden 
bushings  specially  prepared  in  oil.  .After  passing  over  a 
cross-arm    attached    to    the    building,  the  lead  covered 


The  poles  are  all  specially  selected,  with  8"  tops  and 
not  less  than  35  feet  in  length.  They  are  set  90  leet  apart 
and  6  feet  deep  in  the  earth.  The  height  of  the  poles 
varies  with  the  contour  of  the  ground,  so  as  to  keep  the 
wires  as  nearly  horizontal  as  possible.  In  marshy 
places  a  crib  filled  with  stone  is  built  around  ilie  base  of 
the  pole,  and  where  the  line  crosses  the  Jordan  river  the 
poles  are  placed  in  a  cluster  of  piles  specially  driven  tor 
the  purpose.  On  the  top  of  the  poles  is  run  a  galvan- 
ized iron  barb  wire  grounded  at  every  pole  by  means  of 
an  iron  plate  for  lightning  protection.  Below  the  trans- 
mission cross-arm  is  placed  a  two-pin  cross-arm  carry- 
ing the  telephone  circuit. 

The  telephone  circuit  is  a  complete  metallic  circuit  of 
No.  10  B.  \V.  G.  galvanized  wire,  transposed  at  every 
fifth  pole.  This  arrangement  has  been  found  to  give 
satisfactory  service  with  the  heaviest  currents  yet  passed 
over  the  line. 

The  insulators  were  all  carefully  tested  with  a  break- 
down pressure  of  60,000  volts,  both  at  the  factory  and 
again  at  Hamilton  before  being  put  up,  with  the  satis- 
factory result  that    not  one  has    broken  down,    or  pro- 
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cable  is  joined  to  the  bare  copper  transmission  wires,  by 
means  of  a  long  carefully  made  '.vater-proof  joint.  This 
special  construction  has  proven  entirely  satisfactory. 

From  the  power  house  the  transmission  line  crosses 
the  Twelve  Mile  creek  and  runs  up  the  hill  opposite  on 
private  property,  to  a  concession  road,  thence  along  this 
roadway  due  north  to  the  Grand  Trunk  Railway  and 
then  westward  along  the  railroad  right  of  way  on  an 
almost  perfectly  straight  line  to  the  company's  step- 
down  station  at  Hamilton,  a  total  distance  of  a  little  less 
than  34  miles.  The  transmission  wires  are  four  in 
number,  and  are  No.  i  B.  &  S.  medium  drawn  bare 
copper.  They  are  all  placed  on  one  four  pin  cross-arm 
3H  ^  5;U  '  spaced  18'  apart,  and  are  supported  on 
porcelain  insulators  of  the  Redlands  type,  supplied  by 
the  Imperial  Porcelain  Co.  The  pins  are  of  special  de- 
sign, holding  the  insulator  two  inches  higher  from  the 
cross-arm  than  the  standard  practice.  This  is  to  avoid 
trouble  from  heavy  snow  or  sleet.  The  pins  are  of 
yellow  locust  specially  prepared  in  oil  and  are  fastened 
into  the  cross-arm  with  a  wooden  pin  instead  of  being 
nailed,  so  as  to  use  as  little  iron  as  possible. 


duced  the  slightest  trouble  m  the  three  months  during 
which  the  line  has  been  in  operation,  notwithstanding 
the  unusual  rain  and  sleet  storms  during  that  period. 

The  construction  of  the  pole  line  was  executed  by 
Messrs.  Lowe  &  Farrell,  of  Hamilton,  the  Cataract 
Power  Company  supplying  the  material.  This  work 
has  been  executed  in  a  very  creditable  manner. 

TR.AXSFORMER    SUB-ST.\TION    .■kT    HAMILTO.N. 

The  company's  step-down  station  (see  Fig  g)  is  lo- 
cated on  \'ictoria  avenue,  immediately  beside  the  Grand 
Trunk  Railway's  right  of  way,  about  one  mile  within 
the  city  limits.  It  is  a  neat  structure,  built  of  brick, 
with  a  slate  roof  and  specially  designed  for  its  purpose. 
At  this  point  the  voltage  is  reduced  to  2,000  volts,  at 
which  pressure  the  current  is  distributed  through  the 
city  in  four  separate  circuits. 

The  line  wires  are  carried  through  the  brick  walls  of 
the  building  in  the  same  manner  as  at  the  power  house. 
There  is  the  same  arrangement  of  lightning  arresters, 
high  voltage  lines  and  two  batteries  of  transformers. 
The    transformers,    however,  are  arranged  so  as  to  be 


December,  189S 


CfiNflDIflH     ELtECTI^ICfiU     fiEWS 


artificially  cooled  at  times  of  heavy  load  by  an  air  blast. 
The  transformers  rest  over  an  air  duct  in  the  floor  and 
are  provided  with  a  ring  of  vertical  air  ducts  passing  up 
through  the  oil.  The  blast  arrangement,  which  consists 
of  a  No.  6  Sturtevant  blower,  direct  connected  to  an 
S.  K.C.  two  phase  induction  motor,  delivers   air  directly 


Fig.  7. — Generator  Switchboard. 


into  this  duct,  which  then  passes  upward  through  the 
transformers. 

In  the  transformer  room  is  also  placed  the  distribu- 
tion switchboard,  and,  as  at  the  power  house,  only  half 
the  ultimate  capacity  of  the  transformers  has  been  in- 
stalled, the  building  being  designed  to  accommodate 
two  more  batteries  of  five,  similar  to  those  already 
placed,  consisting  of  four  panels  each,  containing  two 
ampere  meters,  two  double  pole  double  throw  switches 
and  four  duplex  fuse  blocks.  From  this  distribution 
switchboard  incandescent  lighting  current  is  supplied 
for  the  Hamilton  Electric  Light  &  Power  Company,  as 
well  as  for  motors  on  prem- 
isesof  customers  throughout 
the  city.  From  the  switch- 
board the  circuit  wires  pass 
upward  to  a  cupola  in  the 
roof,  at  which  point  they  are 
joined  to  the  distribution 
circuits.  The  line  supplying 
the  incandescent  service  is  a 
four-wire  two-phase  circuit, 
but  the  circuits  devoted  ex- 
clusively to  power  are  com- 
posed of  three  wires  only. 
An  interior  view  of  the 
transformer  station  is  pre- 
sented in  Fig.   ID. 

At  the  premises  of  the 
Hamilton  Electric  Light  & 
Power  Company  is  being  in- 
stalled a  new  circuit  switch- 
board, arranged  to  accom- 
modate the  old  single  phase 
lighting  circuits  of  this 
company.  Each  circuit  is 
equipped  with  a  double 
throw  switch  in  order  that 
the  load  may  be  divided  with 
a  regulating  transformer,  so 
that     the       pressure      may 

be  controlled  upon  this  point.  The  old  house-to- 
house  1000  volt  16,000  alternation  transformers 
have  all  been  replaced  by  new  S.  K.  C.  2000 
volt  8000  alternation  transformers  in  larger  units, 
and  the  service  all  changed  to  this  higher  pressure  in 
order  to  reduce  the  losses  and  obtain    better  regulation. 

In  addition  to  supplying  the  Hamilton    Electric  Light 


&  Power  Co. 's  service,  the  Cataract  Power  Company 
have  already  contracted  for  a  large  amount  of  power  for 
operating  factories  of  different  kinds  in  the  city.  They 
expect  within  a  short  time  to  supply  the  various  electric 
railways  in  and  about  Hamilton  and  to  replace  many  of 
the  steam  engines  in  the  various  manufacturing  estab- 
lishments with  electric 
motors. 

The  plant  has  been  in 
practical  operation  for 
several  months,  and  has 
thoroughly'  demonstrated 
the  success  of  electrical 
transmission  at  this  high 
voltage  and  long  dis- 
tance, which  speaks  well 
for  the  carefulness  in  de- 
signing and  construction 
of  the  work. 

The  officers  of  the 
company  are  :  Hon.  J. 
I\I.  Gibson,  president  ; 
James  Dixon,  vice-presi- 
dent ;  John  Moodie, 
trea-iurer  ;  John  Patter- 
son, secretary  ;  H.  R. 
Leyden,  general  mana- 
ger, the  latter  having 
had  general  charge  of 
all  the  construction 
operations.  Portraits  of 
these  gentlemen,  as  well 
as  of  the   other  directors 


of  the  company,  will  be  found  elsewhere  in  this  number. 

FORMAL    OPENING. 

Although  the  plant  above  described  had  been  in 
operation  for  some  time,  it  was  not  until  Saturday, 
November  12th,  thai  the  formal  opening  took  place. 
In  response  to  the  invitation  of  the  Cataract  Power 
Company,  some  200  persons,  chiefly  business  men  of 
Hamilton,  gathered  at  the  Grand  Trunk  station  in  that 
city,  and  were  taken  by  special  cars  to  St.  Catharines, 
where  carriages  were  in  waiting  for  conveying  the 
guests  to  thej  power^  house,   about  three  miles  distant. 


Fig. 
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Here  an  hour  was  spent  in  an  inspection  of  the  plant, 
which  was  running  at  full  speed,  after  which  the  visitors 
were  invited  to  partake  of  luncheon.  Tables  had  been 
arranged  in  the  reserve  space  in  the  power  house.  A 
sumptuous  repast  was  served,  and  no  evidence 
was  lacking  that  the  hospitalitj'  of  the  direc- 
tors   of    the    company    was    fully    appreciated.       The 
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closing  down  ol  the  machinery  signalled  that  some  re- 
marks were  forthcoming.  Hon.  J.  .M.  Liibson,  in  a  few 
words,  expressed  his  pleasure  at  being  accorded  the 
privilege  of  presiding  upon  an  occasion  which  marked 
the  inauguration  of  so  important  an  undertaking.  He 
announced  a  brief  toast  list,  which  elicited  replies  trom 
Mayor    Colquhoun,    .'\ld.    Carscallen,      Messrs.    -A.    T. 


Fig.  9. — SlbSiatio.n  ai    IIa.milto.s. 

Wood,  M.P.,  T.  H.  Macpherson,  M.P.,  John  Stuart, 
W.  F.  Maclean,  M.  P.,  VVm.  Gibson,  M.  P.,  John 
Moodie  and  others.  Returning  to  Hamilton  about  7 
p.m.,  a  visit  was  made  to  the  transformer  station, 
where  further  speech-making  was  indulged  in. 


Mr.  James  G.  Pennycuick,  of  Toronto,  has  invented  a  glass 
conduit  for  the  conveying  of  electricity  without  material  loss  of 
power. 

Mr.  H.  H.  Pratt,  Superintendent  of  Construction  for  the  Central 
Construction  Company,  Buffalo,  N.Y.,  was  recently  in  Toronto 
and  called  at  the  office  of  the  Electrical  News.  Mr.  Pratt  in- 
forms us  that  his  company  are  engaged  in  posver  plant  construc- 
tion, including  water,  steam  and  electric,  and  that  it  is  the  pur- 
pose to  give  greater  attention  to  Canadian  business. 

Mr.  J.  J.  Wright,  manager  of 
the  Toronto  Electric  Light  Co., 
recently  visited  Fenelon  Falls, 
Ont.,  for  the  purpose  of  obtain- 
ing data  upon  which  to  base  a 
report  regarding  the  practica- 
bility of  the  proposal  for  the 
transmission  of  electric  energj- 
for  light  and  power  to  Lindsay. 
Mr.  Wright  was  engaged  by 
gentlemen  who  have  been  asked 
to  provide  the  capital  necessary 
to  carry  out  the  scheme. 

The  annual  statement  of  the 
Montreal  Street  Railway  Com- 
pany, for  the  year  ending  Sep- 
tember 30th,  1898,  has  been  sub- 
milted  to  the  shareholders.  It 
shows  net  profits  of  $601,704.18, 
as  compared  with  $507,855.60  for 
the  previous  year.  This  is 
equivalent  10  an  earning  power 
of  i3°/o  on  a  capital  of  $4,700,000. 
After  paying  a  dividend  of  lo"/^, 
$138,000  was  carried  to  rest  ac- 
count. The  rolling  stock  was 
increased  during  the  year  by  the 
addition  of  22  closed  motor  cars 
and  60  open  motor  cars,  all 
constructed  in  the  company's 
shops.      There    are    also     under 

construction  at  the  present  time  115  cars  for  next  summer's 
traffic,  together  with  10  sweepers.  The  cost  of  road  and  equip- 
ment construction  thus  far  has  been  $2,901,959.38,  and  of  equip- 
ment $2,093,061.47. 

Mr.  R.  C.  C.  Tremaine,  B.A.  Sc,  of  the  Exeter  Electric  Light 
and  Power  Co.,  in  remitting  subscription  to  the  Electrical  .News, 
writes  :  "  I  am  glad  you  continue  it,  both  on  my  own  account  and 
that  of  my  men,  who  take  great  interest  in  its  practical  articles.  " 


MONTREAL. 

(Correspondence  of  1  mk  Canadian  EuiCTItiCAL  News.) 

The  new  theatre,  "  Her  Majesty's,"  is  now  open,  lit  electrically 
from  Lachine  power.  The  switchboard  is  of  the  standard  Cush- 
ing  (Boston)  type,  somewhat  similar  to  thai  of  the  Knickerbocker 
Theatre,  New  York.      Llimmers  are  interlocking. 

As  winter  approaches,  Montreal  aboimds  with 
the  electric  bell  fiend  and  similar  "parasites." 
Such  articles,  of  course,  prevent  everything  from 
consumption  to  broken  limbs.  The  fools  of  this 
city  are  not  all  dead  yet  apparently,  as  the  in- 
dustry is  evidently  in  a  healthy  (?)  condition. 

The  Merchants'  Cotton  Co.  are  equipping 
their  new  wing  electrically  with  1,000  lights,  21 
station  walchmans'  detectors,  and  some  pri\ate 
phones.  The  work  is  in  the  hands  of  the  Mon- 
treal Electric  Co.,  who  are  using  Crocker-Wheeler 
generator  and  Eco  Magneto  watchman's  de- 
tector in  their  contract. 

W.  C.  McDonald  has  again  been  McGill's 
benefactor  in  pi;tting  his  hand  in  his  pocket  for 
new  electrical  apparatus.  This  will  be  greatly 
apjireciated  by  the  new  professor  of  electrical 
engineering,  for  although  the  present  laboratory 
is  fitted  with  good  apparatus,  yet  it  cannot  be 
classed  as  up-to-date  by  any  means. 

It  is  with  regret  that  we  learn  of  the  departure 
of  Mr.  Gonzenbach,  of  the  engineering  staff  of 
the  Royal  Electric  Co.  He  goes  to  take  a  posi- 
tion with  the  Wesiinghouse  Co.  at  Pittsburg, 
where  we  have  no  doubt  his  sterling  qualities  will 
commend  him.  He  left  numerous  friends  here, 
and  was  well  liked  by  the  trade. 

At  the  ball  lately  given  by  Mrs.  Meighen,  140  Drummond  street 
(formerly  the  residence  of  Lord  Mount-Stephen),  an  unique  effect 
of  lighting  the  main  staircase  and  hall  was  produced  with  reflect- 
ors placed  outside  of  the  stained  glass  windows  and  ornamental 
skylight.  As  the  art  glass  was  exceedingly  handsome,  and  the 
lights  not  spared,  the  effect  was  excellent.  The  job  appears  to 
be  in  for  all  time,  as  the  rubber  lead  encased  wire  is  laid  firmly 
outside  the  house  on  the  limestone,  and  does  not  make  an  un- 
sightly piece  of  work  either,  as  the  lead  makes  a  fairly  good 
match  as  regards  color  to  the  stone. 

That  the  Electric  Street  Railway  has  benefitted  Montreal  to  a 
great  extent  cannot  be  denied,  yet  some  of  their  arrangements,  to 


Fig.   10. — Sub-Station  Distriblting  Board. 


those  not  initiated  into  their  official  mysteries,  are  hard  to  explain  , 
viz.:  The  Windsor  and  St.  Lawrence  route  is  apparently  the  most 
paying  one,  and  its  patrons  the  most  dangerous  "kickers  "  if  they 
should  be  put  to  it,  and  yet  every  evening  cars  loaded  to  the 
muzzle  proceed  out  St.  Catharine  street  west  from  down-town, 
whereas  this  very  traffic  could  easily  be  relieved  by  a  few  cars  run 
out  St.  James  street  west  and  up  the  Guy  street  line,  which  latter  is 
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not  used  to  any  great  extent,  and  will  not  be  until  the  government 
give  permission  to  cross  the  bridge  at  Seigneurs  street. 

The  system  of  supplying  current  to  several  installations  from 
one  large  transformer,  although  economical  from  the  power  com- 
pany's point  of  view,  can  hardly  be  called  a  "good  thing"  just 
yet.  Several  houses  are  wired  as  per  old  underwriters'  rules,  and 
have  no  main  cut-out  ;  possibly  among  some  of  these  stands  one 
"  up-to-date,"  yet  by  being  connected  with  aforc-menlioned  ones 
(possibly  grounded)  the  modern  installation  partakes  of  the  faults 
of  the  old  ones.  As  to  the  installations  without  main  cut-out, 
what  would  happen  were  a  short  circuit  to  occur  on  their  interior 
mains  ? 

MCGILI.    LNIVERSITV    NOTES. 

Prof.  Owens,  head  of  the  electrical  department  of  McGill  Uni- 
versity, accompanied  by  Ihe  students  of  the  Department,  visited 
Peterborough  on  the  2nd  inst.  for  the  purpose  of  inspecting  the 
extensive  workshops  of  the  Canadian  General  Electric  Company 
at  that  place. 

ftlr.  Insull,  president  of  the  Chicago  Edison  Company,  has  con- 
sented to  deliver  a  lecture  to  the  students  of  the  Electrical  Depart- 
ment of  McGill  University  aboul  the  middle  of  February.  I  am 
not  able  at  present  to  give  your  readers  the  title  of  I  he  lecture  or 
the  exact  dale  of  its  delivery,  but  hope  to  do  so  later  on. 

The  authorities  of  McGill  University  propose  to  substitute  for 
the  degree  of  B.A.Sc.  (Bachelor  of  Applied  Science)  that  of  B.Sc. 
{Bachelor  of  Science),  as  being  one  more  readily  understood  b\" 
the  public.  The  Gazette  remarks  that  the  dropping  of  the  word 
**  applied  "  will  also  take  away  the  opportunity  now  afforded  (and 
not  altogether  neglected)  for  hostile  critics  10  represent  the  train- 
ing in  this  faculty  as  merely  technical.  While  the  faculty  prides 
itself  on  turning  out  professional  men  as  competent  as  college 
training  can  make  them,  the  teaching  is  scientific  in  spirit  through- 
out, and  is  founded  on  a  basis  of  pure  science  which  takes  up  a 
large  part  of  the  course. 

AN    electrician's    LUCK. 

A  well-known  electrician  of  this  city  is  now  the  possessor  of  a 
gold-headed  cane,  which  came  into  his  keeping  in  a  most  peculiar 
manner.  While  visiting  the  Toronto  Industrial  Exhibition  last 
autumn,  he  got  into  the  midst  of  a  crowd  who  well-nigh  squeezed 
each  others'  life  out  in  an  attempt  to  gain  entrance  to  the  grand 
stand.  When  the  Montrealer  emerged  from  the  crush,  he  was  not 
only  surprised  to  find  his  bones  intact,  but  also  that  somebody  had 
come  out  of  the  scrimmage  minus  a  gold-headed  cane,  which,  in 
the  absence  of  its  owner,  he  felt  free  to  appropriate. 


ELECTRICTRACTION  ON  STEEL  RAILS. 
Although  several  more  or  less  important  works  have  already 
been  published  under  the  above  title,  so  far  none  have  treated  ex- 
haustively the  subject  of  electric  traction  as  a  topic  by  itself;  all 
have  neglected  it  for  the  fuller  treatment  of  the  widely  different 
quesl ions  of  energy  and  distribution  to  the  rolling  cars.  Many 
engineers,  therefore,  who  are  not  satisfied  with  superficial  notions 
on  the  subject,  complain  at  not  finding,  in  technical  works  pur- 
porting to  deal  with  the  matter,  sufficient  data  touching  the  con- 
ditions to  be  realized  so  far  as  electric  motors  and  rolling  stock 
are  concerned. 

The  recent  treatise  on  "  Electric  Traction  on  Rails,"  by  Andre 
Blondel  and  Paul  Dubois,  is  intended  to  fill  this  want  in  the  elec- 
trical literature.  In  this  it  has  succeeded  remarkably,  covering 
Ihe  field  broadly,  not  only  as  to  the  variety  of  subjects  dealt  with, 
but  as  to  the  manner  in  which  the  different  aspects  of  each  par- 
ticul.ir  subject  or  development  is  treated. 

This  work  has  been  conceived  in  two  main  divisions,  treating 
respectively  (i)  of  the  rolling  stock  and  appliances  in  all  classes 
of  service,  and  (2)  of  the  technical  discussions  of  traction  proper. 
The  authors  have  added,  as  natural  complements  of  the  subject, 
a  practical  study  of  the  track  in  the  first  part,  and  a  careful 
exposition  of  the  several  methods  of  braking  in  the  second,  not 
only  from  a  mechanical,  but  also  an  economical  point  of  view. 
Two  important  appendices  attached  to  the  first  volume  treat 
respectively  of  the  various  costs  and  running  expenses,  and  ot 
the  private  and  public  precautions  of  safety.  Numerous  indexes 
added  to  the  second  volume  give  valuable  information  on  specifi- 
cations, designs  of  motors  and  other  appliances. 


Mr.  George    H.    Cooper,    of  Oakville,    Ont.,   in    remitting  his 
subscription  to  the  Electrical  News,  writes  ;    "  I  find  it  one  o 
he  best  mechanical  magazines  that  I  have  ever  read." 


CANADIAN  ELECTRICAL  STUDENTS' 
COMPETITION. 

The  publishers  of  the  Can.\di.\n  Electrical  News 
hereby  offer  a  first  and  second  prize  of  $15  and  $10  re- 
spectivelj'  for  the  best  thesis  submitted  by  an  under- 
graduate of  a  Canadian  university  on  any  one  of  the 
following  subjects,  viz.  :- 

1.  "  The  Magnetic  Circuit  of  Dynamos." 

2.  "  The  Incandescent  Electric  Lamp." 

3.  "  The  Electric  Meter." 

4.  "  The  Relative  Advantages  of  Low  and  High  Fre- 
quency in  an  Alternating  Electric  Lighting  Plant." 

5.  "A  Concise  Description  of  a  Method  of  Testing 
Transformers  for  Efficiency  at  Various  Loads,  both  as 
Regards  Regulation  and  Coal  Loss." 

6.  "  Comparison  between  Two  and  Three  Phase  In- 
stallations for  the  Long  Distance  Transmission  of 
Power." 

It  is  required  that  each  thesis  submitted  in  this  com- 
petition shall  consist  of  not  less  than  5,000  nor  more 
than  6,000  words,  and  shall  be  written  in  the  third 
person,  and  typewritten  for  publication  on  one  side  only 
of  foolscap  paper. 

To  adinit  of  a  fair  comparison  of  the  merits  of  the 
theses  which  may  be  submitted,  keeping  in  view  variety 
of  subjects,  a  system  of  marks  will  be  einployed  such  as 
is  generally  used  in  college  examinations,  and  with 
which  the  competitors  in  this  competition  are  familiar. 
These  marks  will  be    allotted  under  three  heads,  viz.: — 

1.  Subject  Matter. 

2.  Arrangement. 

3.  English. 

Taking  too  as  the  combined  total,  the  maximum  and 
minimum  marks  for  each  of  the  above  classifications 
will  be  as  follows  : 

Maximum.  Minimum. 

50   Subject  Matter 25 

25 Arrangement 15 

25   English IS 

If  any  of  the  theses  submitted  should  not  be  entitled 
to  receive  the  minimum  of  marks  as  above,  they  will  be 
entirely  rejected. 

There  are  three  sources  from  w'hich  competitors  must 
draw  their  subject  matter,  viz.,  books,  periodicals  and 
floating  literature,  personal  or  private  channels.  In 
judging  of  the  subject  matter,  the  following  relative 
values  will  be  attached  to  the  above  mentioned  sources 
of  information  : 

fa)  Books 10 

(b)  Periodicals  and  floating  literature 20 

(c)  Personal  or  private  sources 20 

50 

Where  extracts  are  used,  their  source  and  names  of 
authors  should  be  clearly  given. 

Where  diagrams  are  required  to  illustrate  the  text, 
they  should  be  drawn  with  pen  and  perfectly  black  ink 
on  pure  white  drawing  paper,  bristol  board  or  tracing 
linen,  and  in  such  manner  as  to  admit  of  their  reproduc- 
tion to  a  small  scale. 

Each  thesis  shall  be  submitted  by  motto  only,  and 
shall  be  accompanied  by  the  name  of  the  author  enclosed 
in  a  sealed  envelope  bearing  the  same  motto.  This  en- 
velope will  remain  sealed  in  the  hands  of  the  publishers 
until  the  competition  shall  have  been  decided. 

Theses  submitted  in  this  competition  must  reach  the 
C.  H.  Mortimer  Publishing  Company  of  Toronto, 
Limited,  Toronto,  Ont.,  publishers  of  the  Electrical 
News,  before  the  first  day  of  October,  1899. 

A  competent  judge  has  been  chosen  to  decide  the 
competition  in  accordance  with  the  method  explained 
above.  This  gentleman,  whose  name  will  be  given  at  a 
later  date,  will  no  doubt  be  acceptable  to  all  concerned. 

The  result  will  be  published  as  soon  as  possible  after 
the  close  of  the  competition. 

The  publishers  of  the  Electrical  News  reserve  the 
right  to  publish  such  of  the  theses  submitted  as  in  their 
judgment  may  appear  to  be  desirable  for  that  purpose. 
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Office  :  Confederation  Life  Building, 

Corner  YonRc  and  Richmond  Streets, 
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Telephone  3362. 

New  York  Life  Insurance  Building,  Montreal. 
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AdverlisinK  rates  sent  promptly  on  application.  Orders  for  adverti>ini;  should 
reach  the  office  of  publication  not  I.Tter  than  the  aSih  day  of  the  month  immediately 
preceding  dale  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  injure  proper  compliance  with  the  instructions 
of  the  advertbicr,  requests  for  change  should  reach  the  office  as  early  as  the  26ih  day 
of  the  mouth. 

SVBSCRTPTJOyS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
United  States,  post  free,  for  Si. 00  per  annum,  50  cents  for  six  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  lelter,  or  postal  order 
payable  to  C.  H.  Mortimer.  Please  do  not  send  cheques  on  local  banks  unless  25 
cents  is  added  for  cost  of  discount.  Money  sent  in  unregiste-cd  letters  will  be  at 
senders'  risk.  Subscriptions  from  foreign  countries  embraced  in  the  General  Po'^tal 
Union  $1.50  per  annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but 
where  no  such  understanding  exists,  will  be  continued  until  instructions  to  dis- 
continue are  received  and  all  arrearages  paid. 

Subscribers  may  have  the  mailing  address  changed  a=  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publishers  should  be  notified  of  the  failure  of  subscribers  to  receive  their  paper 
promptly  and  regularly. 

EDITOR'S  AyyOCrNCBMESTS. 

Correspondence  is  inWied  upon  all  topics  legitimately  coming  within  thf'  >^cope  of 
this  journal. 

The  ' '  Canadian  Electrical  News '  *  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 
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The  Long  Distance   '^^  present  to  our  readers  in  this  issue 

TransmissionPiantof  a  description,  with    numerous   illustra- 

the  Cataract  Power  Co.  ..  c.u     /^    .  ^  n  r~  1 

tions,  ot  the  Cataract  Power  Company  s 

plant  for  the  transmission  of  electrical  energy  from  a 
point  near  St.  Catharines  to  the  city  of  Hamilton,  a 
distance  of  thirty-four  miles.  The  successful  completion 
of  this  undertaking  marks  an  important  point  in  the 
progress  of  electrical  development,  not  only  in  Canada, 
but  throughout  the  world,  inasmuch  as  the  generating 
plant  is  unique  in  many  features.  It  is  not  known  that 
turbines  are  operating  elsewhere  under  so  high  a  head, 
nor  is  it  believed  that  current  is  being  transmitted  in 
daily  service  at  so  high  a  pressure.  -Again,  this  is  pre- 
sumed to  be  the  longest  distance  transmission  of  elec- 
trical energy  for  power  purposes  in  North  America  east 
of  the  Rocky  Mountains.  On  the  Pacific  coast,  where 
the  highest  price  must  be  paid  for  coal,  long  distance 
transmission  of  power  is  a  problem  much  less  difficult  of 
solution.  The  projectors  of  this  enterprise  had  to  com- 
pete with  local  steam  plants  using  coal  costing  less  than 
$3  per  ton.  It  was  perhaps  natural  that,  in  connection 
with  a  problem  involving  so  many  experimental  features, 
the  original  promoters  should  first  have  applied  to  the 
best  known  foreign  engineers  and  manufacturers  for 
advice  as  to  the  practicability  of  the  scheme  both  from 
an  engineering  and  commercial  point  of  view.  It  was 
less  natural  th?t  they  should  have  been  obliged  to  fall 
back  on  the  resources  of  Canadian  engineers  and  manu- 
facturers It  is,  however,  cause  for  the  highest  grati- 
fication that  these  have  proved  themselves  equal  to  the 
emergency,  and  that  the  credit  of  successful  achieve- 
ment in  so  important  an  undertaking  belongs  to  Canada. 
The  inference  is  clear  that  we  have  the  men  and  the 
means  to  carry  out  the  most  difficult  undertakings, 
and  that  until  these  have  failed  we  should  not  go 
abroad  for  assistance.  It  is  understood  that  the  com- 
pany's foreign  advisers  did  not  see  their  way  clear  to 
employ  so  high  a  voltage,  owing  to  which  fact  the  cost 
ot  copper  was  prohibitive.  After  careful  consideration, 
Mr.  Kammerer,  the  company's  Canadian  electrical  ad- 
viser, working  in  conjunction  W'ith  the  Royal  Electric 
Company,  decided  that  a  pressure  of  from  20,000  to 
-50,000  volts  might  with  advantage  be  employed.  The 
large  saving  thus  effected  in  cost  of  copper  went  far  to- 
wards insuring  the  commercial  success  of  the  undertak  ■ 
ing.  It  is  gratifying  to  learn  that  the  company  are  not 
experiencing  the  heavy  loss  in  their  transmission  lines 
which  it  was  predicted  would  result  from  the  use  of  high 
pressure  over  wires  of  small  cross-section.  Another 
important  requisite  to  the  commercial  success  of  the  en- 
terprise was  that  the  electrical  machinery  should  be  of 
the  most  efficient  type.  This  requirement  has  been 
successfully  met  by  the  Royal  Electric  Company,  of 
Montreal,  with  their  S.K.C.  system.      Much  credit  is  due 
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to  Mr.  John  Patterson,  in  whose  mind  the  scheme  found 
its  inception,  and  to  the  gentlemen  whose  portraits 
appear  in  this  number  as  officers  and  directors  of  the 
company.  These  gentlemen  pluckily  stood  by  the  en- 
terprise through  a  period  of  much  uncertainty  and  many 
discouragements.  We  join  with  all  true  Canadians  in 
the  wish  that  its  future  success  will  bring  them  ample 
reward.  The  fact  that  the  Hamilton  Electric  Light  and 
Power  Company,  and  many  other  large  users  of  power 
in  Hamilton,  have  shut  down  their  steam  plants  and 
contracted  with  the  company  for  their  power  supply, 
seems  to  show  that  in  this  instance  at  least  the  steam 
engine  has  been  outdone. 


The  business  of  a  lighting  company  is 

Central  station  Man- ^       <         ■    u     i-    Ut  j  ^  » 

_    ^  to    turnish    light,  and    not  current,   as 

agement.  "      '  ' 

appears  to  be  the  view  of  some.  True, 
the  bills  are  made  out  for  so  much  current  and  not  for 
so  much  light,  but  there  are  two  parties  to  the  bargain, 
and  a  continuance  of  the  arrangement  is  dependent 
upon  the  satisfaction  of  both.  The  customer  in  ex- 
change for  his  money,  which  has  a  pretty  definite  value, 
receives  light  which  even  in  the  laboratory  is  diffi- 
cult of  measurement,  and  he  determines  its  value  by 
comparison  merely.  If  another  premises  is  better  lighted 
or  one  portion  of  his  own  lighting  is  better  than 
another,  or  if  his  lamps  are  sometimes  at  normal 
candle  power  and  sometimes  above,  he  will  use  the 
better  illumination  as  the  standard,  and  any  decrease  is 
resented,  even  when  it  is  just  what  he  is  paying  for. 
The  success  of  the  company  in  the  customer's  eyes  is 
measured  by  the  brightness  of  the  illumination  given  by 
the  lamp,  and  this  illumination  is  dependent  not  only 
upon  the  lamp  itself,  but  upon  its  placing.  To  achieve 
the  best  results  the  illumination  should  vary  as  little  as 
possible,  as  a  continually  dim  light  is  less  commented 
upon  than  if  it  be  alternately  bright  and  dim.  This 
regularity  is  to  be  secured  not  only  by  a  proper  voltage 
regulation,  but  by  choosing  lamps  which  maintain  their 
initial  candle  power  as  nearly  as  possible  throughout 
their  life.  A  poor  lamp  at  start  may  have  the  same 
light-giving  efficiency  as  a  better  one,  or  may  even  have 
a  higher  candle  power  for  the  same  consumption,  but 
its  average  efficiency  throughout  its  life  may  be  lower. 
Further,  the  lamp  which  gives  the  highest  efficiency- 
averaged  throughout  its  life  may  not  be  as  satisfactory 
as  one  of  lower  average,  for  many  lamps  are  on  the 
market  which  increase  considerably  in  candle  power 
during  the  first  few  hours  of  life  and  decrease  thereafter 
rapidly,  and  the  customer  complains  that  the  high 
illumination  to  which  he  has  grown  accustomed  is  not 
maintained.  Of  two  lamps  which  commence  life  with 
an  effective  candle  power  of  sixteen,  one  may  rise  to 
eighteen  and  then  fall  to  twelve,  while  the  other  may- 
decrease  in  a  regular  way  from  sixteen  to  twelve,  and 
the  latter  will  be  the  more  satisfactory  on  account  of  its 
uniformity  in  spite  of  the  fact  that  the  total  light  given 
out  is  less  during  its  life.  Also,  in  replacing  some  of 
the  lamps  in  an  installation  the  contrast  between  the 
old  and  the  new  will  be  less  marked    in  the   latter  case. 


The  rating  of  lamps  at  so  many  watts  per  candle  at 
start  is  only  tolerable  when  recognized  as  being  not  an 
indication  of  light-giving  efficiency,  but  as  a  rating,  for 
in  the  course  of  its  life  a  lamp  which  begins  with  a  con- 
sumption of  3.1  will  increase  to  3.5  or  to  4  watts  per 
candle — not,  mark  you,  by  the  increase  of  current  or  of 
watts,    but    by    the    decrease    of   the    light    given    out 


through  changes  which  affect  the  light-giving  efTiciency 
of  the  filament  and  the  smutting  of  the  globe.  Again, 
a  rating  to  be  of  use  must  be  understood  to  refer  to  the 
illumination  given  out  at  a  specified  voltage,  as  the 
same  lamp  may  have  any  consumption  per  candle  power 
according  to  the  voltage  at  which  it  operates.  For 
instance,  a  104  volt  lamp  which  gives  16  c.p.  with  4 
watts  per  candle,  if  raised  to  loS  volts  will  give  about 
20  c.p.  with  3.5  watts  consumption,  and  if  the  voltage 
be  raised  still  further  to  112  will  give  about  25  c.p.,  or 
one  c.p.  per  3. 1  watts.  It  is  to  be  noted,  however, 
that  this  increase  in  efficiency  is  obtained  at  the  expense 
of  the  life  of  the  lamp.  The  essential  difference  between 
a  low  and  a  high  efliciency  lamp  is  that  the  latter  is  run 
at  a  higher  incandescence,  and  in  consequence  its  life  is 
shortened.  It  will,  however,  appear  to  be  giving  more 
light  than  the  former  at  the  same  c.p.,  thus  illustrating 
the  fact  that  the  eye  is  a  poor  photometer.  In  conse- 
quence of  its  higher  incandescence,  the  high  efficiency 
lamp  is  unable  to  maintain  a  commercially  useful  length 
of  life  under  conditions  of  variation  of  voltage,  and 
where  they  are  used  the  regulation  must  be  correspond- 
ingly improved.  A  3.  i  lamp  may  be  satisfactory  where 
the  regulation  is  within  2  ',  while  for  a  4%  regulation 
it  will  be  necessary  to  use  3.5  watt  lamps,  and  for  6% 
variations  a  4  watt  consumption  or  higher  will  be 
advisable.  It  will  be  seen,  therefore,  that  without  great 
sacrifice  of  life  a  great  saving  in  consumption  may  be 
made  by  the  use  of  higher  efTiciency  lamps,  which  is 
made  possible  by  better  regulation.  This  will  be  to  the 
benefit  both  of  the  customer  and  the  station,  for  the 
former  will  have  decreased  lighting  bills,  while  the  latter 
will  be  able  to  increase  its  output  without  extra  cost  for 
either  new  plant  or  running  charges  of  the  present. 
These  are  benefits  which  will  appeal  to  every  manager, 
and  he  naturally  asks  what  price  there  is  to  pay  for  the 
better  regulation  which  is  responsible  for  this  increased 
efficiency.  The  price  in  most  cases  is  not  large  ;  it 
involves  apparatus  for  indicating  in  the  station  the 
state  of  things  at  the  lamp  and  the  proper  lay-out  of 
feeders  and  distributing  mains,  and  close  attention  in 
the  station  to  the  regulation.  Many  stations  have 
plenty  of  copper  in  place,  but  not  in  the  proper  place, 
and  an  intelligent  study  of  the  existing  conditions  will 
indicate  where  that  copper  should  be  located.  Having 
arranged  the  circuits  intelligently,  the  station  attendant 
is  kept  in  touch  with  the  voltage  at  the  lamps  by  means 
of  pressure  wires  to  the  centres  of  distribution  or  by 
means  of  a  compensating  volt  meter  adjusted  to  the 
feeder  drops.  If  in  addition  a  recording  volt  meter  be 
used  at  the  distributing  centre,  the  manager  is  in  a 
position  to  check  the  attendant  and  the  chain  is  complete. 


The  above  remarks  are  of  more  interest  to  the  steam 
station  manager  where  running  costs  are  higher  and 
speed  regulation  better  tha.i  in  water  power  stations, 
but  only  in  degree,  not  in  kind,  as  he  will  push  lamp 
efficiency  higher  than  would  be  advisable  in  the  latter 
case  to  save  coal  at  the  expense  of  the  small  loss  due 
to  the  shorter  life  of  the  lamp.  To  sum  up,  a  large 
saving  of  energy,  which  is  costing  you  money,  may  be 
made  by  keeping  your  voltage  as  constant  as  possible 
and  using  lamps  of  an  efficiency  to  correspond,  and  by 
a  simple  system  of  testing  the  lamps  to  ascertain  that 
those  you  purchase  maintain  their  candle  power  as 
nearly  as  may  be  possible  about  their  initial  during  the 
period  of  their  life. 
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TWELFTH  ANNUAL  BANQUET  OF 
STATIONARY  ENGINEERS. 
Thanksgiving  Eve  is  awaited  with  some  eagerness 
by  the  engineers  of  Toronto,  as  it  has  become 
synonomous  with  a  general  hand-shaking  and  feasting 
of  the  members  of  Toronto  No.  i.C.A.S.E.,  and  iheir 
friends.  This  year  the  invitations  announced  that  the 
dinner  would  take  place  at  the  Walker  House.  The 
accommodation  there  provided,  coupled  with  the  un- 
ceasing effort  of  the  dinner  committee,  fully  maintained 
the  reputation  of  Toronto  No.  i  in  the  direction  of  pro- 
viding social  entertainment.  Four  tables,  nicely 
decorated,  had  been  provided,  two  extending  length- 
wise of  the  large  dining  hall  and  one  across  each  end. 
These,  however,  were  found  insufficient  for  the  large 
number  of  persons  present,  and  a  fifth  table  had  to  be 
arranged  in  the  centre.  The  duties  of  chairman  were 
performed  in  a  most  efficient  manner  by  Mr.  Charles 
Moseley,  president  of  the  association.  .Among  those 
present,  there  were  noticed  the  following  : 

Mayor  Shaw  ;  Aid.  S.  H.  Woods;  C.  H.  Rust,  city  engineer; 
Prof.  Galbraith,  principal  School  of  Practical  Science ;  A.  G. 
Horwood,  secretary  Toronto  Technical  School;  .Alex.  Fraser, 
secretary  Boiler  Inspection  and  Insurance  Co.;  A.  E.  Edkins, 
inspector  Boiler  Inspection  and  Insurance  Co.;  J.  S.  McKay, 
traveller  Robb  Engineering  Co.;  George  Anderson,  manager 
Royal  Oil  Co.;  James  McLaughlin,  traveller  Queen  City  Oil  Co.; 
William  Sutton,  manager  Wm.  Sutton  Compound  Co.;  C.  L. 
Weeks,  General  Engineering  Co.;  A.  M.  Wickens,  chief  engineer 
parliament  buildings  ;  James  Sinclair,  manager  Eureka  Mineral 
Wool  Co. ;  E.  G.  Fowler,  boiler  inspector;  Geo.  Grant,  George 
Grant  &  Co.,  oil  merchants  ;  W.  G.  Blackgrove,  inspector  Boiler 
Inspection  and  Insurance  Co. ;  George  Clapperton,  Bennett  & 
Wright  Co.;  F.  H.  Powers,  traveller  Vacuum  Oil  Co.;  James 
Litster,  manager  Pure  Gold  Manufacturing  Co.;  Wilson  Phillips, 
late  mechanical  superintendent  T.  Eaton  Co.;  R.  C.  Pettigrew, 
executive  vice-president,  Hamilton  ;  George  Mackie,  Robert 
Mackie  and  J.  Ironsides,  Hamilton  ;  John  Huckley,  Waterloo 
branch  ;  G.  C.  MooTing,  chief  engineer  Methodist  Book  Room  ; 
E.J.  Philip,  chief  engineer  T.  Eaton  Co.;  John  Dixon,  engineer 
new  city  hall  ;  W.  J.  Webb,  engineer  Lawlor  estate  building  ;  H. 
E.  Terry,  engineer  R.  G.  McLean  ;  J.  W.  Marr,  engineer  Metro- 
politan Railway  Company;  James  Huggett,  chief  engineer  Free- 
hold Loan  building  ;  John  Fox,  engineer  O'Keffe  Brewing  Com- 
pany ;  J.  G.  Bain,  engineer  Toronto  waterworks  ;  T.  Eversfield, 
engineer  Toronto  University  ;  George  Thompson,  engineer  T. 
Eaton  Co.;  W.  Bourne,  Toronto  Electric  Light  Co. 

The  menu  was  all  that  could  be  desired,  and  after 
the  appetites  of  the  guests  had  been  appeased,  some 
opening  remarks  were  made  by  the  chairman.  After 
welcoming  the  guests,  Mr.  Moseley  referred  to  the 
progress  which  the  Stationary  Engineers'  Association 
had  made.  The  various  reports  of  the  officers  and  the 
unanimous  good  feeling  which  prevailed  among  the 
members  was,  he  said,  a  source  of  congratulation. 
The  present  condition  of  affairs  demonstrated  the 
ability  of  those  who  had  preceded  him  in  office.  The 
opportunities  afforded  the  members  of  the  association 
of  improving  themselves  in  the  various  branches  of 
engineering  were  each  year  becoming  more  extended, 
and  those  opportunities,  united  with  tenacity  of  purpose, 
would  no  doubt  result  in  greater  advancement  in  the 
future,  so  that  each  might  extend  his  sphere  of  useful- 
ness to  the  betterment  of  the  condition  of  his  fellow- 
men. 

After  the  singing  of  the  National  Anthem,  the  chair- 
man proposed  the  toast  of  "Toronto,  Our  City,"  coup- 
ling therewith  the  names  of  Mayor  Shaw  and  Aid. 
Woods.  In  replying.  Mayor  Shaw  congratulated  the 
association  upon  the  large  number  present,  which,  he 
thought,  was  one  of  the    strongest    evidences    of   pros- 


perity. He  referred  to  the  eiKoiiragonieiit  which  was 
being  given  to  manufacturing  iiuluslries,  to  the  deepen- 
ing of  the  canals,  and  to  the  improvements  to  Toronto 
harbor,  expressing  the  hope  that  at  an  early  date  ocean 
vessels  would  come  as  far  as  Toronto.  He  understood 
that  the  engineers  were  endeavoring  to  secure  a  license 
law  from  the  Ontario  government,  so  that  no  man 
would  be  allowed  to  take  charge  of  an  engine  unless  he 
held  a  certificate  of  competency.  Incompetency,  he 
said,  not  only  endangered  the  lives  of  those  having 
charge  of  an  engine,  but  life  in  general.  His  remarks 
were  greeted  with  applause.  Aid.  Woods,  being 
called  upon,  expressed  feelings  much  in  sympathy  with 
the  engineers.  He  was  in  favor  of  organized  labor, 
and  it  had  been  a  great  pleasure  to  him  to  have  been  of 
some  service  during  the  past  year  to  one  or  two  mem- 
bers of  the  association. 

Following  came  the  toast  of  "  Canada,  Our  Home." 
Mr.  George  .Anderson,  manager  of  the  Royal  Oil  Com- 
pany, in  responding,  stated  his  belief  that  we  had 
entered  on  an  era  of  prosperity  in  Canada  which  would 
continue  for  many  years.  He  hoped  to  see  the  number 
of  chimney  stacks  doubled  in  this  country,  and  pointed 
to  the  wonderful  agricultural,  industrial  and  mining 
development.  He  deprecated  strikes,  and  was  pleased 
that  the  Canadian  Association  of  Stationary  Engineers 
was  an  educational  society,  as  undoubtedly  there  was 
room  for  mechanical  improvement.  Mr.  Anderson 
concluded  by  telling  some  humorous  stories,  and  was 
followed  by  Mr.  A.  M.  Wickens,  who  referred  to  the 
question  of  elevators  for  the  new  city  hall,  stating  that 
he  was  such  a  thorough  Canadian  that  he  would  not 
purchase  American  elevators.  We  had  a  number  of 
things  in  Canada  to  be  proud  of,  and  Canada  should 
also  be  proud  of  the  C.A.S.E.,  as  it  had  established  the 
Toronto  Technical  School.  Engineers  were  getting  a 
greater  salary  to-day  as  a  result  of  their  connection 
with  the  association.  They  had  become  more  valuable 
to  their  employers. 

With  the  toast  of  "The  Manufacturers"  were  coupled 
the  names  of  Mr.  C.  L.  Weeks,  of  the  General  Engi- 
neering Company,  Mr.  James  M.  Sinclair,  of  the  Eureka 
Mineral  Wool  Company,  and  Mr.  James  McLaughlin, 
of  the  Queen  City  Oil  Company.  Mr.  Weeks  said  that 
when  we  left  school  we  had  only  learned  how  to  study; 
then  it  was  a  question  of  application.  He  referred  to 
the  necessity  of  efficient  employees.  In  their  manufac- 
turing business  two  forms  of  competition  had  been  ex- 
perienced. One  of  these  was  the  cutting  of  prices  below 
the  point  where  good  machinery  could  be  produced  ; 
the  other  was  infringement  of  patent  rights.  In  this 
connection  the  speaker  incidentally  referred  to  the  suit 
now  pending  between  the  General  Engineering  Company 
of  Canada  and  the  American  Stoker  Company.  The 
latter,  he  said,  had  infringed  upon  their  patents  in  re- 
spect to  mechanical  stokers.  Mr.  Sinclair  made  a  few 
pointed  remarks,  stating  that  many  of  the  factories  in 
Toronto  were  working  day  and  night.  The  increase  of 
factories  would  necessarily  result  in  the  employment  of 
a  larger  number  of  engineers.  Mr.  McLaughlin,  re- 
sponding to  the  same  toast,  said  that  trade  and  com- 
merce had  lifted  up  the  human  family  to  its  present 
eminence.  The  story  of  the  growth  of  manufacturing 
was  not  alone  the  story  of  freedom,  but  the  record  of 
civilization,  and  the  best  evidence  of  freedom  and  well 
doing  was  the  ring  of  the  anvil  and  the  hum  of  the 
wheels  of  industry.     The  manufacturers,  by  thelir  skill, 
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have  given  cheaper  and  better  products  and  added  to 
the  material  welfare  of  the  people.  Canada  certainly 
possessed  advantages  from  her  abundance  of  iron, 
copper,  coal,  nickel,  lumber,  and  minerals  of  all  kinds, 
but  one  disadvantage  was  the  small  population,  scattered 
over  such  a  vast  country,  3,600  miles  from  east  to  west 
and  1,400  miles  from  north  to  south.  He  believed  that 
a  prosperous  manufacturing  industry  in  Canada  could 
only  be  established  by  cultivating  the  markets  of  the 
world  at  large  and  by  developing  the  agriculture  of  the 
country.  Within  the  last  few  years  an  acceptable 
change  had  placed  Canadian  manufacturers  on  a  fair 
footing  with  those  of  other  countries.  An  opinion  pre- 
vailed until  recently  that  home-made  goods  were  not 
equal  to  those  imported,  but  to-day  the  products  of 
Canadian  manufactories  were  beginning  to  be  appre- 
ciated, and  in  the  markets  of  Europe  they  were  taken  in 
preference  to  goods  of  a  similar  kind  from  other  coun- 
tries. Touching  briefly  upon  the  oil  industry,  Mr.  Mc- 
Laughlin said  that  all  were  aware  of  the  great  difficulty 
there  had  been  heretofore  to  obtain  a  good  oil,  either 
illuminating  or  lubricating,  manufactured  from  Canadian 
crude  material.  To-day  the  oil  manufactured  at  the 
Sarnia  refinery  defied  competition  either  in  illuminating, 
lubricating,  or  other  fine  products  of  petroleum.  The 
Queen  City  Oil  Company,  which  he  represented,  had 
recently  expended  a  very  large  sum  of  money  in  the 
erection  of  a  thoroughly  equipped  refinery  at  Sarnia, 
which  he  believed  was  one  of  the  best  on  the  American 
continent.  Other  Canadian  manufactories  had  also 
demonstrated  their  capabilities.  Figures  were  given 
showing  our  imports  and  exports.  In  1888  we  exported 
manufactured  goods  to  the  value  of  $4, 161,282  ;  in 
1897,  $9,522,014.  In  1895  o"''  total  imports  of  all 
kinds  were  $1 10,781,682,  and  our  exports  $1 13,638,803. 
In  1896  our  imports  were  $118,011,508  and  our  exports 
$121,013,852.  In  1897  our  imports  were  $119,218,609 
and  our  exports  $137,950,253,  or  $18,741,644  more  than 
we  imported,  which  was  $16,000,000  in  excess  of  the 
previous  year  and  $27,000,000  in  excess  of  the  fiscal  year 
94-95.  Therefore,  he  thought  we  had  every  reason  to 
congratulate  ourselves  on  our  prosperity,  our  country 
and  our  manufactories. 

Prof.  Galbraith,  principal  of  the  School  of  Practical 
Science,  and  Mr.  A.  G.  Horwood,  of  the  Technical 
School,  responded  to  the  toast  of  "  Our  Educational 
Interests."  The  former  stated  that  this  year  the  attend- 
ance at  the  School  of  Science  and  the  Technical  School 
was  larger  than  ever  before.  He  was  fully  convinced 
that  the  C.A.S.E.  were  following  the  right  course  in  en- 
couraging education.  They  were  justified  in  using 
every  means  to  improve  their  position.  He  referred  to 
the  proposal  to  bring  Niagara  power  to  Toronto,  point- 
ing out  that  it  would  not  be  in  the  interests  of  engineers, 
and  humorously  alluded  to  the  proposal  of  Mr.  Nicolas 
Tesla  to  transmit  power  without  wires  from  Niagara 
Falls  to  New  York,  and  even  to  the  European  continent. 
Mr.  Horwood  pointed  out  the  relation  between  technical 
schools  and  the  manufacturers.  The  British  manufac- 
turers found  that  Germany  was  capturing  their  trade, 
so  the  British  government  established  technical  schools 
after  the  policy  of  Germany,  and  now  they  were  getting 
their  trade  back  again. 

The  toast  of  "  The  Executive  "  was  next  proposed, 
Messrs.  E.  J.  Phillip  and  A.  E.  Edkins,  past  presidents, 
R.  C.  Pettigrew,  vice-president,  and  Geo.  C.  Mooring, 
treasurer,    responding.      Coupled     with     the    toast     of 


"Sister  Societies"  were  the  names  of  Messrs.  John  Dixon, 
president  TorontoNo.  18,  G.  Mackie,  vice-president  of  the 
Hamilton  association,  and  John  Huckley,  of  the  Water- 
loo branch.  Each  of  these  gentlemen  spoke  briefly. 
Mr.  Dixon  thought  that  the  association  should  take 
some  steps  to  provide  for  aged  members  of  the  associa- 
tion. The  toast  of  "The  Press"  was  responded  to  by 
Mr.  S.  J.  Robertson,  of  the  Canadian  Engineer,  and 
Mr.  T.  S.  Young,  of  the  Electrical  News  and  En- 
gineering Journal.  At  this  juncture  Mr.  Mackie  pro- 
posed the  toast  of  "Toronto,  No.  I,"  which  brought 
forth  a  reply  from  the  president,  Mr.  Charles  Moseley. 
Mr.  Moseley  said  that  the  association  had  been  of  great 
benefit  to  him  personally,  having  assisted  him  in  an 
educational  way.  The  object  of  the  association  in 
earlier  years  had  been  to  lay  a  good  foundation,  and 
to-day  they  possessed  a  good  library,  hall,  and  every 
necessary  accommodation.  The  toast  list  being  con- 
cluded, the  dinner  was  brought  to  a  close  by  the  singing 
ot  "  Auld  Lang  Syne."  The  following  gentlemen  fur- 
nished the  evening's  musical  programme  :  Messrs.  VV. 
G.  Blackgrove,  Bert  Harvey,  J.  Litster,  James  Fax, 
Geo.  W.  Grant,  W.  H.  Banfield,  and  E.  Fisher,  the 
latter  acting  as  accompanist. 

The  dinner  committee  consisted  of  :  J.  Marr,  chair- 
man ;  George  Thompson,  secretary  ;  George  Mooring, 
treasurer  ;  A.  M.  Wickens,  J.  Bannan,  Albert  Slute, 
W.  C.  Tait  and  J.  G.  Bain. 


BARE  WIRES  AND  ALTERNATING  CURRENTS. 

The  following  letter  from  the  city  electrician  of  Win- 
nipeg, Man.,  explains  itself: 

Winnipeg,  October  3,  189S. 
Mr.  F.  M.  Morse, 

Secretary  Winnipeg  Electric  Street  Railway  Company. 

Dear  Sir, — I  understand  that  it  is  the  intentionof  the  Winnipeg- 
Electric  Street  Railway  Company,  operating  the  North-West 
Electric  Company,  to  use  the  network  of  bare  wires,  forming  the 
mains  of  the  distributing  system  in  connection  with  their  proposed 
new  system  to  be  installed  some  time  during  the  coming  winter. 

I  further  understand  that  it  is  the  intention  of  the  Winnipeg 
Electric  Street  Railway  Company  to  employ  on  the  aforesaid  bare 
wires  "  alternating  currents,"  using  the  mains  as  a  three-wire 
secondary  network,  fed  from  transformers,  the  primaries  of  which, 
I  understand,  will  have  a  difference  of  potential  of  something  over 
2,000  volts. 

(  consider  that  the  above  sj-stem,  using  bare  overhead  wires  in 
the  streets  of  this  city,  will  be  highly  dangerous,  both  to  life  and 
property.  It  is  a  well-known  fact  that  the  insulation  in  trans- 
formers frequently  breaks  down,  thus  placing  the  secondaries  in 
direct  connection  with  the  primaries;  should  this  take  place  there 
will  be  a  pressure  of  2,000  volts  between  the  secondary  wires  and 
the  ground,  forming  a  short  circuit  as  soon  as  another  ground  is 
caused  on  the  opposite  sideof  the  alternating  circuit.  ShoukI  this 
take  place  in  even  one  transformer,  the  whole  bare  wire  system, 
extending  over  miles  of  streets  and  connected  to  hundreds  of  prival  e 
premises,  would  be  thus  affected. 

This  proposed  system  being  thus  radically  different  from  that  for 
which  the  city  council  authorized  the  use  of  bare  wires,  viz.,  the 
Edison  direct  current  system,  leads  me  to  unhesitatingly  condemn 
this  proposed  system  of  distribution  for  electric  lighting  in  this  city. 

At  the  time  of  Installing  the  North-West  Electric  Company's 
system,  the  representation  was  made  as  to  the  voltage  of  the 
direct  current  to  be  used,  not  to  exceed  220  volts,  and  further  that 
there  would  be  a  protection  with  guard  wires  on  each  side.  This 
latter  element  of  safety,  I  find,  has  not  been  provided. 

I  desire  at  this  time  to  call  attention  to  the  matter  so  as  to  obviate 
extra  expense  being  caused  you,  as  I  certainly  would  have  to 
object  to  the  system  proposed  to  be  used,  or,  to  use  other  words, 
to  the  use  which  is  proposed  to  be  made  of  the  bare  wires  of  the 
North-West  Electric  Company's  system. 
Yours  truly, 

(Sgd.)  F.  A.  Cambridge, 

City  Electrician. 
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MESSRS.  NESS,  McLAREN  & 
BATE,  MONTREAL. 

It  will  be  remembered  that  last 
spring  the  factory  of  Messrs. 
Ness,  McLaren  &  Bate,  at  749 
Craig  street,  Montreal,  was  ser- 
iously damaged  by  fire,  necessi- 
tating their  removal  to  new  quar- 
ters. These  were  found  at  the 
corner  of  Craig  and  Seigneurs 
street.  In  their  new  premises 
they  put  in  a  complete  plant 
of  special  tools  and  machinery  for 
the  manufacture  of  telephones, 
telegraph  instruments,  annunciat- 
ors, switchboards,  fire  alarm  ap- 
paratus and  electrical  supplies  of 
various  kinds,  and  they  now 
have  one  of  the  best  equipped 
and  most  modern  factories  in 
Canada.  A  view  of  their  prem- 
ises is  presented  on  this  page, 
and  on  tht  following  pages  will 
be  found  glimpses  of  the  interior 
of  their  factory,  office  and  show 
rooms. 

Messrs.  Ness,  McLaren  &  Bate 
advise  us  that  at  the  present  time 
they  are  busy  in  every  depart- 
ment, and  are  doing  almost 
double  the  volume  of  business 
which  they  were  one  year  ago. 
Among  their  staff  of  employees 
there  are  a  large  number  of  ex- 
perts, and  the  goods  turned  out  are  considered  standard, 
it  being  the  aim  to  make  only  the  best  quality. 


STEAM  BOILERS  AND  FROST. 

AMONX,the  enemies  which  threaten  the  destruction  of 
steam  boilers,  says  the  Journal  of  the  Bavarian  Society 
for  the  Inspection  of  Steam  Boilers,  frost  is  by  no 
means  the  least  formidable.  The  following  two 
examples  go  to  show  that  even  boilers  built  of  heavy 
plate  and  tested  at  high  pressure  cannot  be  exposed 
to  the  rigors  of  cold  weather  with  impunity. 

The  boiler  was,  because  of  the  scarcity  of  orders 
during  the  winter  months,  fired  only  two  or  three  times 
per  month,  each  time  for  several  days,  and  was  the 
rest  of  the  time  allowed  to  stand  idle,  filled  with  water. 
One  fine  day  when  the  boiler,  which  consisted  of  upper 
and  lower  boiler,  was  being  emptied  and  put  in 
readiness  for  an  inspection  of  the  interior,  it  was  found 
that  the  manhole  cover  in  the  rear  head  of  the  lower 
boiler  had  been  forced  out  and  the  rim  of  the  manhole 
badly  rent  and  bent  out  of  shape. 

Further  examination  revealed  a  cone  of  ice  behind 
the  damaged  boiler  head.  The  water  in  the  upper  boiler, 
which  was  at  the  proper  level,  was  covered  with  a  crust 
of  ice  about  one  centimeter,  0.4  inches  thick.  There 
could  be  no  doubt  that  the  ice  cone  in  question  had 
caused  the  damage,  the  mass  of  ice,  in  freezing  from 
the  outside  toward  the  interior,  having  found  sufficient 
hold  on  the  head^  of  the  rivets  and  irregularities  of  the 
flue  to  cause  the  pressure  developed  by  the  final  freezing 
of  the  core  of  the  cone  to  act,  instead  of  toward  the 
free    interior,    upon   the  head  of  the    boiler,    until    the 


latter  gave  way  and  became  rent  at  its  weakest  point — 
the  unfortified  rim  of  the  manhole.  The  process  of 
destruction  was  favored  by  the  fact  that  the  door  leading 
from  the  boiler-house  into  the  open  air  was  only  a  short 
distance  from  and  directly  opposite  the  unprotected 
boiler  head. 

Another  boiler,  which  was  used  only  once  a  week, 
was  situated  in  a  small  stone  building  in  the  middle  of 
the  farmyard. 

When  on  a  certain  winter  day  the  boiler  was  to  be 
heated,  it  was  noticed  that  it  was  rent  from  the  mud- 
hole  of  the  cross-tube  along  the  lengthwise  seam  to  a 
point  beyond  the  fourth  rivet,  but  that  no  water 
flowed  from  the  rent.  On  ijpening  the  man-hole  over 
the  crown  of  the  fire-box  it  was  found  that  the  water 
between  the  shell  and  fire-box,  as  well  as  in  the  cross- 
tube,  had  frozen,  and  this  at  once  explained  the  cause 
of  the  damage.  The  cylinder  of  ice  which  had  formed 
in  the  cross-tube  had  pressed  against  the  shell  of  the 
boiler  and  had  caused  it  to  burst  along  the  seam — 
its  weakest  spot. 

These  two  examples  demonstrate  that  boilers  which 
are  little  used  and  exposed  to  the  cold  must  be  pro- 
tected in  winter  against  freezing,  and  this  is  effected 
best  by  discharging  the  water  or  by  maintaining  on 
cold  days  a  light  fire  under  the  boiler  or  in  the  boiler- 
room. 


The  number  of  periodicals  dealing  exclusively  or  largely  with 
electricity  amounts  to  sixty-six.  Of  these  eighteen  are  published 
in  France,  fourteen  in  the  United  States,  twelve  in  Germany,  six 
in  England,  three  in  Switzerland,  two  in  Austria,  Belgium,  Hol- 
land, Italy  and  Spain,  and  one  in  Canada. 
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Office  and  Show-Rooms  of  Messrs.  Ness,  McLaren  &  Bate,  Montreal. 


QUESTIONS  AND  ANSWERS. 

"  G.  VV.\'."  asks  :  What  horse  power  motor  would 
be  required  to  run  two  one-inch  shafts,  one  82  teet  and 
the  other  48  feet  in  lenifth,  at  a  speed  of  560  revolu- 
tions per  minute,  N'o.  i  shaft  running'  40  sewing  ma- 
chines and  No.  2  shaft  20  sewing  machines. 

.Answer. — A  four  horse  power  motor  would  be 
economical  for  doing  the  above  work.  .A  three  h.p. 
motor  might  do  it,  if  the  shafts  were  in  good  shape 
and  there  was  no  excessive  friction. 


"  Subscriber,"  Perth,  Ont.,  writes  :  Kindly  advise 
me  if  it  is  possible  to  change  a  50  ampere  1000  volt 
primary  Thompson-Houston  alternator  to  run  on  a 
2000  volt  primary,  without  the  use  of  step-up  trans- 
formers. Can  this  be  done  by  changing  the  connections 
on  armature,  say  from  multiple  to  series  ?  How  can  I 
use  transformers  wound  for  1000  volt  primary,  50  volt 
secondary,  on  a  2000  volt  circuit  ?  Would  it  be  safe 
to  use  them  on  a  2000  volt  circuit,  using  100  volt 
secondary,  or  would  it  be  better  to  couple  two  together? 

-Answer. — If  the  dynamo  is  wound  so  that  one-half 
of  the  coils  are  connected  to  the  other  half  in  multiple 
for  1000  volts,  it  can  be  easily  changed  to  2000  volts 
by  connecting  the  two  halves  in  series.     If  the  coils  are 


already  all  in  series,  it  cannot  be  done.  You  can  easily 
see  by  examining  the  connections  whether  the  coils  are 
all  in  series  or  not.  The  transformers  should  run  on 
2000  volt  primary  and  100  secondary  if  the  insulation 
is  good  enough.  Modern  transformers  are  usually 
wound  and  insulated  so  as  to  run  either  way.  If 
your  transformers  -ire  old  and  the  insulation  deteriorated, 
a  doubling  up  of  the  e.m.f.  may  burn  some  of  them  out. 


PERSONAL. 

Mr.  John  S.  Craig  has  been  appointed  electrician  to  the  Toronto 
Fire  Department. 

Mr.  John  W.  Keelev,  the  inventor  of  the  Keeley  Motor,  died  at 
his  home  in  Philadelphia  on  N'ovember  i8th,  after  a  brief  illness. 
Mr.  Keeley  was  61  j-ears  of  age. 

Mr.  J.  K.  Ross,  B.A.Sc.  (McGill),  who  was  recently  appointed 
assistant  engrineer  of  the  Birmingham  Street  Railway,  has  gone 
to  England  to  enter  upon  his  duties. 

Mr.  L.  R.  Carmichael,  lecturer  in  mathematics  and  electrical 
engineering  in  Queen's  University,  Kingston,  Ont.,  was  recently 
married  to  Miss  Jenkins,  of  Strange,  Ont. 

Mr.  P.  I*".  Hodgson,  railway  signal  engineer  for  the  Grand 
Trunk  Railway,  has  resigned  his  position,  to  accept  the  manage- 
ment of  the  Saxby  and  Farmer  Engineering  Works,  of  London, 
Eng.      Mr.  Hodgson  will  assume  his  new  duties  in  January. 

Mr.  F.  A.  Wunder,  travelling  representative  for  New  York 
State  and  foreign  countries  for  the  Fort  Wayne  Electric  Com- 
pany, of  Fort  Wayne,  Ind.,  was  in  Toronto  last  month  in  connec- 
tion with  the  tendering  for  an  electric  light  plant  for  the  city. 
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SPARKS. 

The  Prescott  Electric  Liijlii  Company,  of  Prescott,  Ont.,  is 
announced  to  have  assij^ned  to  \V.  T.  Scott. 

The  Ottawa  Electric  Company  have  completed  a  new  flume  in 
connection  with  their  power  house,  the  cost  of  which  was  S5,coo. 

The  Northern  Electric  &  Manufacturing  Company,  of  Montreal, 
has  been  authorized  to  increase  its  capital  stock  from  $50,000  to 
Si, 000, 000. 

A  company,  represented  by  Dennis  Murphy,  of  Ashcroft,  B.C., 
purposes  supplying  West  Yale  with  electric  power,  utilizing  the 
waters  of  the  Thompson  and  Bonaparte  rivers. 

The  cars  of  the  Hull  &  .\ylmer  Electric  Railway  Company  have 
been  equipped  with  new  head-lights.  Five  lamps  of  16  candle 
power  are  placed  together  before  a  strong  reflector. 

The  Ottawa  Electric  Company  has  just  installed  what  is  claimed 
to  be  the  largest  electric  light  dynamo  in  Canada.  It  is  of  the 
Weslinghouse  type,  and  has  a  capacity  of  10,000  lights. 

The  Bell  Telephone  Company  is  erecting  a  new  exchange 
building  in  the  city  of  London,  Ont.  It  is  said  that  this  exchange 
will  be  one  of  the  most  complete  in  point  of  equipment  to  be  found 
in  Canada. 

The  council  of  the  municipality  of  Rossland,  B.C.,  have  accepted 
the  proposition  of  the  West  Kootenay  Power  &  Light  Company 
to  furnish  arc  lights  of  2,000  candle  power,  at  the  rate  of  S96  per 
lamp  per  year. 

Tenders  are  invited  by  the  town  of  Sherbrooke,  Que.,  for  light- 
ing the  streets  bv  arc  and  incandescent  electric  lights.  The  date 
limit  is  December  15th.  C.  W.  Cate  is  chainnan  of  the  lighting 
committee. 

A  compan>'  of  Chicago  and  Eastern  capitalists  is  being  formed, 
with  a  capital  of  810,000,000,  for  the  purpose  of  building  electric 
railways  in  Japan.  The  name  of  W.  D.  Eastlake  has  been  men- 
tioned in  conneciion  with  the  scheme. 

"  I  say,"  said  Fuddles,  who  sometimes  thinks  he  is  smart, 
"  what  sort  of  fruit  can  you  raise  on  an  electric  plant?"  But 
Faddles,  who  also  thinks  he  is  smart  occasionally,  promptly  re- 
plied, "Currents," — Washington  Star. 

It  is  reported  that  a  New  York  company  have  taken  an  option 
on  the  plant  and  charter  of  the  Canada  Electric  Company,  of  .Am- 
herst, N.S.  Should  the  purchase  be  made,  it  is  probable  that  the 
new  proprietors  will  increase  the  capacity  of  the  plant. 

Mr.  Hartley  Gisborne,  M.  Can.  Soc.  C.E.,  of  Winnipeg,  is  re- 
ported to  have  been  appointed  by  the  council  of  the  Institution  of 
Electrical  Engineers,  London,  England,  their  honorary  secretary 
and  treasurer  for  Canada,  vice  Prof.  Carus-Wilson,  late  of  McGill 
University,  resigned. 

The  Ottawa  Electric  Co.,  Ottawa,  Ont.,  are  increasing  the  arc 
lighting  capacity  of  their  power  station,  and  have  placed  an  order 
with  the  Canadian  General  Electric  Company  for  one  of  their  two 
circuit  automatic  regulating  "  Brush "  arc  dynamos,  having  a 
capacity  of  125  arc  lamps. 

The  West  India  Electric  Company,  of  which  Mr.  Henry  Hol- 
gate,  late  of  Montreal,  is  manager  and  chief  engineer,  expects  to 
have  22  miles  of  electric  railway  in  operation  at  Kingston,  Jamaica, 
by  next  spring.  The  principal  stockholder  in  this  country  is  Mr. 
James  Ross,  of  Montreal. 

Messrs.  Cornell  Bros.,  of  Stanbridge  East,  P.O.,  are  installing 
an  electric  lighting  plant,  and  have  purchased  for  their  require- 
ments, from  the  Canadian  General  Electric  Company,  a  400-light 
dynamo  of  the  latest  M.P.  type,  together  with  marble  panel 
switchboard  and  wiring  supplies. 

The  Montreal  Belt  Line  Company  have  adopted  a  novel  method 
of  lighting  their  railway  to  Bout  de  lisle.  An  arc  light  reflector 
is  located  on  the  vestibule  of  the  car,  which  does  the  work  of  a 
powerful  search  light,  the  smallest  objects  being  visible  to  the 
motorman  a  quarter  of  a  mile  ahead. 

An  .American  inventor  has  submitted  a  scheme  to  the  Toronto 
Street  Railway  Company  to  prevent  overcrowding  of  street  cars. 
His  proposal  is  to  fit  up  the  cars  with  movable  chairs,  which  close 
up  automatically  when  not  in  use,  and  when  in  use  increase  the 
seating  capacity  by  economizing  space. 

The  arbitrators  in  the  case  of  the  Laurentide  Pulp  Company  and 
the  province  of  Quebec,  regarding  water  power  at  Shawenegan 
Falls,  Que.,  have  given  their  award.  The  company  are  to  pay 
the  sum  of  $5,000  to  the  province,  in  consideration  of  which  they 
w^ill  control  all  rights  and  privileges  for  all  time  to  come. 

Mr.  A.  L.  Breithaupt,  president  of  the  Berlin  and  Waterloo 
Street  Railway,  recently  made  an  inspection  of  the  fender  as  em- 
ploved  on  the  Guelph  Street  Railway.  He  announced  himself  as 
well  satisfied  with  its  operation,  and  is  said  10  have  placed  an 
order  for  a  supply  of  fenders  for  the  Berlin  and  Waterloo  road. 

On  the  invitation  of  the  directors  of  the  Canadian  Electric  Light 
Company,  a  number  of  the  leading  citizens  of  Quebec  and  Levis 
visited  the  company's  water  power  at  the  Chaudiere  Falls  recently. 
Mr.  H.  M.  Price,  whc  is  largely  interested  in  the  company,  acted 
as  guide,  and  explained  to  the  visitors  the  extent  of  the  power. 
The  distance  from  the  feed-head  to  the  foot  of  the  falls  is  1 10  feet, 
while  the  drop  is  94  feel. 

The  largest  locomotive  engine  ever  built  in  Canada  has  just 
been  completed  at  the  works  of  the  Kingston  Locomotive  &  Engine 
Company,  Kingston,  for  the  Intercolonial  Railway.  The  driving 
wheels  are  72  inches  in  diameter,  the  boilers  designed  to  carrj-  a 
pressure  of  iSo  pounds  to  the  square  inch,  the  water  tank  will  hold 
3,000  gallons  of  water,  and  the  lender  nine  tons  of  coal.  The 
engine  weighs  70  tons  and  the  tender  44  tons,  making  a  total 
weight  of  144  tons. 


In  the  Exchequer  Court  December  5th  will  be  heard  the 
argument  in  the  suit  of  the  General  Engineering  Company  of 
Ontario  vs.  the  .American  Stoker  Company  and  the  Dominion 
Cotton  Mills  Company.  This  is  a  case  of  an  injunction  granted 
to  restrain  respondents  from  using  certain  improvements  in  me- 
chanical stokers,  of  which  appellants  claim  the  possession  of  the 
patent  rights.  They  ask  an  injunction  against  defendants  that 
thev  be  prohibited  from  using  such  improvements,  and  be  ordered 
to  surrender  them,  as  well  as  pay  damages  for  infringement. 

The  Ottawa  Electrical  .Association  has  taken  on  new  life,  and  at 
a  meeting  held  last  month  Mr.  W.  M.  Wier  was  elected  secretar)-, 
in  lieu  of  .Mr.  E.  Bailey,  who  has  removed  to  Perth.  Several 
members  were  initiated  and  a  committee  appointed  to  arrange  for 
technical  papers  and  a  programme  cf  entertainment.  The  asso- 
ciation has  adopted  a  unique  and  appropriate  crest.  The  letters 
"  O.E..A."  are  mounted  on  a  horse-shoe  magnet  which  rests  upon 
a  bank  of  clouds,  with  streaks  of  lightning  flashing  in  all  direc- 
tions, the  whole  being  emblematic  of  electricity   and    magnetism. 

The  official  announcement  has  been  made  of  the  amalgamation 
of  the  Quebec,  Montmorency  &  Charlevoix  Railway  Company,  the 
Quebec  District  Railway  and  the  Montmorency  Electric  Power 
Companv.  The  company,  which  will  be  known  as  the  Quebec, 
Montmorency  &  Charlevoix  Railway  Company,  announces  its 
intention  of  electrifying  the  road  running  from  the  city  of  Quebec 
to  Cap  Tourmente,  a  distance  of  about  30  miles,  and  to  construct 
an  independent  branch  to  Montmorency  Falls.  The  estimated 
cost  of  the  proposed  improvements  is  given  as  $330,000,  and 
when  completed  the  system  will  comprise  over  60  miles  of  electric 
railwav,  which  will  be  one  of  the  most  extensive  systems  under 
one  management  in  Canada.  Mr.  Edward  A.  Evans,  C.  E.,  is 
general  manager  and  chief  engineer  of  the  consolidated  system. 

The  Welland-\"ale  Mfg.  Company,  of  St.  Catharines,  Ont., 
have  increased  their  factory  buildings  and  are  making  a  change 
in  their  lighting  plant.  They  have  heretofore  operated  a  direct 
current  two  wire  system,  but  have  decided  to  keep  pace  with  the 
times  and  for  this  purpose  are  installing  a  600  light  alternating 
current  two-phase  S.K.C.  plant,  which  will  operate  on  the  three- 
wire  svstem,  giving  them  a  much  cheaper  distribution,  as  well  as 
the  benefit  of  having  an  inductor  type  dynamo,  which,  they  believe, 
possesses  a  great  many  advantages  over  those  of  the  old  type. 
They  are  following  in  the  lines  of  the  Penman  Mfg.  Co.,  of  Paris, 
and  the  Cockshutt  Plow  Co,,  of  Brantford,  who  have  replaced 
their  direct  current  incandescent  plant  by  inductor  type  machinery. 

The  new  electric  light  plant  at  Tilbury,  Ont.,  owned  by  Mr.  R. 
H.  Smith,  was  put  in  successful  operation  on  the  14th  October, 
and  is,  we  learn,  giving  entire  satisfaction.  The  station  is  a  one 
story  brick  building,  36x26  feet,  with  engine  room  35  x  15  feet, 
and  boiler  room  1 1  x  35  feet.  The  power  equipment  consists  of  a 
60  inch  by  12  feet  tubular  boiler,  Northey  steam  duplex  feed  pump 
and  heater,  and  Leonard-Ball  automatic  high  speed  engine. 
The  electrical  apparatus  comprises  two  15  k.w.  Edison  bi-polar 
125  volt  dynamos,  operating  on  the  three-wire  sj'stem,  with  white 
marble  switchboard  and  full  complement  of  instruments,  and  one 
35  light  Reliance  dynamo  and  polished  skeleton  switchboard  and 
necessary  instruments.  There  are  in  use  13  arc  lights  for  street 
purposes  and  over  300  incandescent  lights.  The  plant,  which  was 
installed  bv  the  Canadian  General  Electric  Company,  is  in  charge 
of  Mr.  Joseph  H.  Ward,  who  for  some  time  was  superintendent  of 
the  St.  Marj-s  electric  light  plant. 

The  Edison  Electric  Company,  in  New  York,  has  just  decided 
to  make  an  experiment  which  may  result  in  a  wonderful  increase 
in  its  business,  as  well  as  in  revolutionizing  the  domestic  economy 
of  manv  homes.  The  company  has  reduced  the  price  for  domestic 
lighting  to  three-fourths  of  a  cent  an  hour  for  each  incandescent 
lamp  of  16  candle  power,  the  offer  to  be  good  for  three  months, 
with  a  promise  to  make  yearly  contracts  at  that  rate.  If  the 
people  show  a  disposition  to  adopt  electricity  in  place  of  gas 
which  will  warrant  it,  the  low  rate  will  be  made  permanent.  Not 
onlv  does  the  company  purpose  invading  the  field  of  domestic 
lighting,  but  it  will  offer  special  inducements  to  those  who  desire 
to  use  electricity  for  cooking  purposes,  even  though  such  use  at 
the  best  price  which  can  be  made  would  be  a  luxun,-  at  present. 
Nevertheless,  the  company  displays  a  complete  electric  kitchen 
in  its  office,  where  practical  demonstrations  are  made  of  the 
various  appliances  for  cooking  and  heating. 

The  Parry  Sound  Electric  Light  Company,  of  Parrv-  Sound, 
Ont.,  has  just  completed  the  installation  of  new  water  wheels, 
purchased  from  Charles  Barber,  of  Meaford,  Ont.  They  comprise 
two  42-inch  improved  Canadian  turbines,  horizontally  set.  Work 
was  commenced  in  September,  a  pit  being  blasted  out  of  the  solid 
rock  some  ten  feet  to  the  south  of  the  old  mill  building  ;  a  stone 
foundation  was  built  around  the  wheel  pit  to  support  the  bulkhead, 
and  rock  bolts  were  carried  up  through  this  foundation  to  secure 
the  floor  of  the  bulkhead  from  any  possibility  of  shifting  its  posi- 
tion. .A  floor  of  12-inch  timber  was  placed  across  the  foundation, 
and  on  this  the  bulkhead,  8  x  16  feet  and  iS  feet  high,  was  erected. 
-A  draft  tube,  5  feet  6  inches  long,  extends  from  the  floor  of  the 
bulkhead  down  into  the  wheel  pit,  and,  being  air  tight,  the  water, 
in  falling  through  it  after  leaving  the  wheels,  exerts  as  much  force 
as  the  same  amount  of  water  would  if  above  the  wheel.  The 
speed  of  the  wheel  shaft  being  128  revolutions  per  minute,  and  the 
proper  speed  of  the  line  shaft  15  revolutions  per  minute,  it  was 
necessarv  to  belt  from  a  72-inch  pulley  on  the  wheel  shaft  to  a  28- 
inch  pullev  on  the  line  shaft.  The  connection  is  made  by  a  double 
leather  endless  belt  20  inches  wide  and  6a  feet  in  length,  supplied 
by  the  J.  C.  McLaren  Belting  Company,  of  Montreal.  .At  present 
the  head  of  water  is  21  feet,  and  the  wheels  are  developing  about 
200  horse  power.  The  work  was  carried  out  under  the  superin- 
tendence of  Mr.  W.  H.  Train,  of  Burks  Falls. 
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HIGH  CLASS  GENERATORS  AND  MOTORS. 

In  order  to  meet  the  ^'rowiiij;  Jeinaiul  lor  ilirect 
current  electrical  machinery  o(  a  higher  order  ot  excel- 
lence than  that  herelotoie  usually  offered,  the  Toronto 
and  Hamilton  Electric  Company,  ot  Hamilton,  have 
prepared  designs  for  a  line  of  machinery  which  is 
claimed  to  embody  the  most  modern  features  of  correct 
electrical  and  mechanical  construction.  Regarding 
these  machines  the  manufacturers  say  :  In  these  the 
highest  possible  efficiency  is  obtained  compatible  with 
moderate  speeds,  and  their  output  is  based  on  a  low 
temperature  rise.  Careful  attention  has  been  given  in 
the  matter  ot  correct  saturation  of  the  armature  teeth, 
while  the  density  of  the  remainder  of  the  magnetic  cir- 
cuit is  such  as  to  require  a  minimum  current  for  excita- 
tion and  least  loss  in  compounding  against  armature 
drop  and  reaction. 

The  reluctance  of  the  air  gap  is  reduced  and  a  proper 
distribution  of  the  llux  is  obtained  by  the  use  of  a  cor- 
rectly shaped  pole  shoe,  and  as  a  result  the  brushes  do 
not  spark  under  different  loads. 

The  energizing  coils  are  circular  in  form,  and  their 
careful  and  even  winding  results  in  a  high  insulation 
resistance  and  affords  the  most  economical  ratio  of 
turns  to  weight  and  length.  The  armature  coils  are 
form  wound  and  thoroughly  insulated,  and  the  winding 


is  perfectly  symmetrical  and  balanced.  The  commuta- 
tor is  massive,  made  from  the  best  copper,  and  wholly 
insulated  with  mica.  Meciianicatl)',  the  machine  is  un- 
surpassed. The  armature  is  built  on  an  open-work 
hub,  which  allows  of  thorough  ventilation,  and  the 
commutator  is  directly  keyed  to  same  hub,  the  two 
forming  a  unit  independent  of  the  shaft,  thus  eliminating 
all  strain  at  the  armature  leads,  which  often  obtains  in 
sotne  types  of  machine  by  commutator  working  loose 
on  the  shaft. 

The  shaft  is  of  the  best  machinery  steel,  generously 
proportioned  and  carefully  finished,  and  runs  in  gun 
metal  bearings  of  the  self-oiling  and  self-aligning 
variety.  The  pedestal  seats  are  bored  at  the  same 
operation  with  the  poles,  the  pedestals  being  carefully 
turned  to  suit,  and  this  construction  insures  perfect 
concentricity  of  the  armature  and  field  magnet,  and  a 
regular  air  gap,  important  matters  in  a  multipolar  ma- 
chine. The  yoke  crown  is  of  soft  cast  iron,  the  magnet 
limbs  of  round  wrought  iron,  and  the  pole  shoes  of  cast 
steel,  a  combination  which  practice  has  shown  to  give 
the  best  results  for  either  generators  or  motors,  and  to 
possess  the  finest  regulating  qualities. 

The  excellent  balance,  generous  weight  of  metal  and 
low  centre  of  gravity  insures  the  smoothest  attainable 
running  qualities. 

The  accompanying  cut  clearly  illustrates  the  general 
outline  of  the  belted  machine  as  made  in  sizes  ranging 
from  73-2  to  30  kilowatts,  the  same  being  of  course  suit- 
able to  direct  connection,  their  capacities  being  based 
on  a  speed  consideration. 


The  Richelieu  and  Ontario  Navigation  Company  purpose  in- 
stalling a  new  electric  light  plant  in  llie  steamer  Richelieu.  Her 
boilers  and  engines  will  also  be  overhauled. 


SPARKS. 

The  ratepayers  ofilie  t».>\vn  i»r  Liverpool,  X.S.,  has  voted  in 
favor  of  expending  I  he  sum  of  $ji,ooo  for  installing  an  electric 
light  plant  and  waterworks  syslem. 

The  city  council  of  Toronio,  Ont.,  lias  reipiested  the  street  rail- 
way company  lo  ni:ike  a  trial  o(  various  fenders,  wilh  a  view  to 
ihe  adoption  of  I  lie  one  found  most  eflicienl. 

The  town  of  Neepawa,  M.in.,  has  deferred  the  installalion  of 
its  electric  light  and  telephone  plant  until  next  spring.  .An  elec- 
trician for  same  has  not  yet  been  ;ippointed. 

Sir  Charles  Ross,  president  of  the  West  Kootenay  Light  and 
Power  Company,  stales  that  il  is  Ihe  intention  to  make  furiher  im- 
provements and  additions  to  the  plant  next  year. 

The  town  council  of  Cornwall,  Ont.,  is  considering  the  question 
of  putting  in  apparatus  for  operating  the  waierwcirks  by  water 
power.     Mr.  Weller,  C.E.,  is  acting  as  consulting  engineer. 

.Mr.  James  Johnston,  electrician  of  the  Department  of  I'ublic 
Works,  Ottawa,  is  preparing  plans  for  an  electric  light  plant  to 
be  installed  al  Kingston,  Ont.,  for  lighting  the  graving  dock. 

The  time  for  receiving  tenders  for  an  electrical  power  trans- 
mission plant  for  the  town  of  Orillia,  Onl.,  has  l>een  extended  to 
December  loih.     Mr.  Roderick  J.  Parke  is  consulting  engineer. 

Tenders  for  the  installation  of  electrical  power  for  operating  the 
locks,  bridges,  etc.,  and  lighting  Ihe  Soulanges  canal,  closed  al 
the  Department  of  Public  Works,  Ottawa,  on  December  ist.  The 
result  has  not  yet  been  Ic-irned. 

Directors  of  the  Lake  Megantic  Klectric  Light  Company,  Lake 
Megantic,  Que.,  have  been  elected  as  follows  ;  Rev.  Father 
Choquel,  president  j  Dr.  Codiere,  secretary  ;  L.  Hecigneul, 
treasurer;  C.  A,  Leger,  managing  director. 

The  ELliCTRicAL  News  was  last  week  favored  by  a  visit  from 
Mr.  T.  C.  Frenyear,  manager  of  the  Huffalo  office  of  Ihe  Westing- 
house  Electric  and  Manufacturing  Company,  of  Pittsburg,  Pa. 
The  Buffalo  office  of  this  company  is  now  located  at  782  Ellicott 
Square. 

The  lectures  on  "Steam  and  the  Sleam  Engine"  at  the  Toronto 
Technical  School  are  now  given  on  Thursday  instead  of  F'Tiday 
evening.  This  change  has  been  made  in  ortler  th:il  the  large  lec- 
ture room  on  Ihe  first  floor  may  be  used,  as  well  as  the  electrical 
apparatus  for  illustrating. 

Judge  Davidson  has  dismissed  the  case  of  .\lberl  Bcsner  vs. 
Montreal  Street  Railway  Company.  The  plaintiff  claimed  $280 
damages  on  account  of  the  killing  of  his  horse  and  injuries  to 
himself.  The  court  held  that  ihe  company  w.is  not  to  blame,  as 
the  car  was  slowing  up  when  it  neared  Gabriel  street,  and 
stopped  W'ithin  sixty  feet.  It  was  shown  that  the  plaintiff  was 
driving  rapidly  and  tried  to  cross  Ihe  track,  instead  of  remaining 
on  the  south  side  of  the  street,  where  there  was  a  vacant  space  of 
over  19  feet. 

Mr.  James  Ross,  vice-president  of  the  Montreal  Street  Railway 
Company,  returned  from  England  recently.  Speaking  of  electric 
transportation,  he  slated  that  the  overhead  system  has  become  to 
be  getierally  accepted  in  Great  Britain,  the  cities  of  Glasgow  and 
Liverpool  each  having  several  miles  in  operation.  Dublin  and 
Bristol  are  also  lo  have  trolley  lines.  As  to  the  Birmingham 
system,  in  which  Mr.  Ross  is  financially  interested,  little  progress 
has  been  made.  The  people  have  not  yet  decided  what  course  to 
pursue. 

The  city  of  Hull,  Que.,  received  the  following  lenders  for  light- 
ing the  streets  by  sixty  arc  lamps  ;  Ottawa  Electric  Company, 
1,600  c.p.  lamps,  $49.50  each  per  year,  or  2,000  c.p.  lamps  at  $65 
each  ;  Hull  Electric  Company,  2,000  c.p.  lamps,  $62.50  each  per 
year.  The  cotmcii  decided  not  10  accept  either  ot  these  lenders, 
but  to  obtain  estimates  of  the  cost  of  inst.-illing  a  municipal  plant. 
Mr.  Farley  has  submitted  to  the  council  the  desired  estimates, 
which  show  that  a  complete  plant  of  sixty  arc  lamps,  with  poles, 
wires,  etc.,  would  cost  $4,938.  The  improvemenis  of  water  power 
on  Bowery  Creek,  including  water  wheels,  flume  and  building,  is 
placed  at  a  cost  of  $4,060,  and  Ihe  running  expenses  of  the  plant 
at  $2,075.  ''  i'*  probable  that  tenders  for  a  plant  will  be  invited, 
although  the  Hull  Electric  Conipan\'  claim  that  in  Ihe  year  1894 
they  were  given  Ihe  e.xclusive  right  lo  furnish  eleclricily  in  Hull 
for  a  period  of  35  years. 

Owing  10  the  small  number  of  tenders  received  by  ihe  city 
council  of  Toronto  for  the  installation  of  a  municipal  electric  light 
plant,  it  has  been  decided  to  accept  none  of  the  tenders.  From 
the  tenders  submitted  it  was  found  impossible  to  arrive  at  even  an 
approximale  cost  of  an  electric  plant.  No  tenders  were  received 
from  Canadian  manufacturers.  Il  will  be  remembered  thai  in  the 
year  1894  similar  tenders  were  asketl  for  by  the  city,  and  bids 
were  submitted  bv  fourteen  firms.  The  Bertram  Engine  W'orks 
Company  were  the  lowest  tenderers  for  engines  and  the  Brush 
Electric  Company  for  dynamos  and  lamps.  In  this  case,  as  in  the 
present  instance,  no  furiher  steps  towards  the  establishment  of  a 
plant  were  taken.  In  this  connection  we  observe  that  the  Anglo- 
.American  Electric  and  Supply  Company,  represented  by  Messrs. 
H.  M.  East,  G.  P.  Magann,  Dr.  R.  A.  Pyne,  M.P.P.,  and  G.  S. 
Ransom,  have  made  a  proposition  to  supply  electric  energy  to  the 
city.  The  company  ask  similar  privileges  to  those  enjoyed  by 
other  companies,  the  right  to  use  Ihe  sireet  for  carrying  wires, 
and  generally  the  powers  necessary  and  incidental  to  ihe  carrying 
out  of  an  electric  lighting  power  and  supply  business.  Power  is 
offered  at  cost  after  paying  a  dividend  of  10  per  cent,  to  the 
shareholders  upon  a  capital  slock  of  $5,000,000.  It  is  guaranteed 
that  the  cost  to  the  public  will  not  exceed  one  cent  per  horse 
power  per  hour. 
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ELECTRICAL  PLANT  AT  THE  BEAUFORT 

INSANE  ASYLUM. 
Just  outside  the  city  ot  Quebec,  at  the  Beauport  In- 
sane Asylum  (L'Asile  d'alienes  de  Beauport)  an  unusu- 
ally complete  electrical  plant  of  small  size  has  recently 
been  installed,  a  description  of  which  maj- interest  some 
of  our  readers.  The  Beauport  .Asylum  grounds  cover 
an  area  of  about  140  acres,  upon  which  there  are  four- 
teen different  buildings,  eleven  of  these  being  supplied 
with  electric  light.      The  boiler  house,    a  part  of  which 


which  is  at  an  altitude  of  300  feet  above  the  grounds 
upon  which  the  buildings  of  the  institution  are  located. 
This  pipe  is  eight  inches  in  diameter  for  the  first  two 
miles  and  six  inches  for  the  remaining  distance,  and  was 
never  intended  for  any  other  purpose  than  an  ordinary 
household  water  supply,  the  question  of  power  other 
than  for  fire  purposes  never  having  been  taken  into  con- 
sideration. But  upon  the  advent  of  the  present  engi- 
neer, he,  having  had  considerable  experience  m  hydraulic 
work,   at  once  realized   the  power  in  store,    and    in    a 


Electrical  Plant  at  the  Beavport  Insane  Asylum — Dynamo  Room. 


forms  the  dynamo  room,  is  in  the  centre  of  the  build- 
ings, the  most  advantageous  position. 

A  noteworthy  feature  of  the  installation  is  the  ex- 
treme flexibility  of  the  generating  plant,  which  renders 
the  lighting  system  practically  infallible,  a  point  which 
has  very  great  significance  in  an  institution  where  luna- 
tics have  to  be  dealt  with. 

The  generating  plant  is  operated  by  water  power, 
and  is  in  duplicate  throughout,  with  the  exception  of 
the  steam  engine,  which  is  held  in  reserve  as  an  auxili- 
ary and  at  the  same  time  is  used  as  a  "  booster  "  dur- 
ing the  heavy  load,  the  water  supply  being  limited  and 
inadequate  for  driving  the  machines  under  full  load. 
This  water  power  is  brought  through  an  underground 
iron  pipe  for  a  distance  of  four  miles,  from  a  large  lake 


short  time  had  all  the  steam  power  used  in  the  machine 
shops,  laundries,  etc.,  replaced  by  water  power. 

The  water  wheels  are  of  the  Pelton  tvpe,  designed 
and  built  on  the  premises  to  suit  the  local  conditions. 
On  account  of  the  success  attained  with  these  wheels, 
the  management  of  the  institution  was  led  to  ask  for  an 
engineer's  report  on  the  practicability  of  utilizing  this 
power  to  light  the  various  buildings  on  the  grounds 
with  electric  light.  The  coal  gas  system  in  use 
was  in  need  of  costly  repairs,  and  was  also  accom- 
panied by  a  considerable  amount  of  danger  in  an 
institution  of  this  sort. 

The  illustration  on  this  page  is  a  view  of  the  dynamo 
room,  showing  the  arrangement  of  the  dynamos,  water- 
wheels  and  the  engine.      The  dynamos  are  of  the   slow- 
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speed  JoliiiMMi  i_\  pc.  The  belts  going  from  lliepullc_N>  >tea<Jy.  As  ilic  load  is  very  near  a  coiislaiu  one,  the 
on  each  machine  and  the  steam  engine  are  connected  to  anjount  of  regulation  necessary  is  practically  nil.  Great 
the  line  shaft  on  the  ceiling.  As  will  be  seen,  the  pains  were  taken  to  make  as  nearly  perfect  an  installa- 
dynamos  are  directly  connected  to  the  shalts  of  the  tion  as  was  possible,  and  only  the  best  of  apparatus 
water-wheels  by  means  of  flexible  couplers.  was  used    throughout,    including    Weston   instruments 

Under  ordinary  conditions  it  is  necessary  to  run  only      and  T.  H.  watt-meter. 

The  circuits  are  so  arranged  that  should  a 
main  fuse  blow  on  any  one  of  them,  the  fuse 
terminals  may  be  bridged  immediately  till 
the  fuse  is  replaced,  unless  it  is  that  the 
mains  themselves  become  short-circuited, 
which  event  is  highly  improbable  on  account 
of  the  substantial  character  of  the  outside 
construction. 

The  wiring  throughout  all  the  buildings  is 
cleat  and  knob  work,  with    the   exception  of 
the  main  portion    of  the    women's  building, 
which    is    done    in    moulding.      The    whole 
wiring  system    is    most  elaborately  laid  out 
as    regards    the    distribution    of    switches. 
I'ach  ward  is  so    arranged  that  one  or  more 
lights  may   be    turned    on    from   either  end. 
The  completeness  of  this  switch  system  may 
he  imagined  when  it  is  stated    that  the  total 
number  is  equal  to  one    switch   to  every  two 
lamps    installed.      Leaving    out    the    work- 
shops, stables  and  laundries,   the  proportion 
of  switches  is    equal    to    every  one  and  one- 
one-third  lamps. 
The  arrangement  of  the  electric    irons  in  the   ironing 
room  of   the    laundry    is    shown    in   the    third   illustra- 
tion.     In  the   laundry   department    there    is    an    equip- 
ment     of     sixteen      eight-pound     domestic     irons     of 
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one  machine,  but  very    often    it    happens    that    both  of 

them  are    required.      For    this    purpose,   the    machines 

were  arranged  with  equalizer  connections  brought  back 

onto    the    middle    poles    of   three-pole   main    switches, 

which  may  be  seen  on  the  machine  panel  of  the  switch-      the    American    Healing    Corporation's    make,     and     it 

board,  just    above   the    rheostat    wheels.     The    second      is    claimed    that    about    twice    as    much    work     is    ac- 

illustration  is  of  the  marble 

switchboard. 

At  all  times  when  the 
two  dynamos  are  running 
together,  they  are  belted  to 
the  line  shaft,  which  serves 
as  a  very  simple  and  reli- 
able regulator  as  regards 
the  equalizing  effect  be- 
tween the  two  machines. 
This  is  the  case  whether 
one  machine  is  being  run 
by  water  and  the  other  by 
steam,  or  whether  both  are 
being  run  by  water.  In 
the  latter  case,  of  course, 
the  engine  belt  is  free.  The 
engine  is  always  ready  to 
run,  summer  and  winter, 
as  the  boilers  are  used  to 
generate  the  steam  for 
cooking,  heating  and  laun- 
dry work. 

One  water-wheel  is  pro- 
vided with  a  governor, 
which    was  also    designed 

and  built  by  the  engineer  ;    but    this    governor  is  used     complished    daily  since  the  adoption  of  this  system, 
only  during  the  day    when    the    water    pressure    is    un-  The  chapel  after  illumination  is  an  exceedingly  pretty 

steady,  on  account  of  the  varying  loads  on  other  wheels      and  artistic  feature  o(  this    installation.      For    this  pur- 
on  the  premises.     At  night,  when  other  wheels  are  not     pose  13  volt  miniature  series  lamps    are    used    in  many 
in  use,  the  water  pressure    is    absolutely  constant,   and      colors,  and  the  rich  effect  they  give  when  lighted  is  one 
once  the  gate  is  adjusted  for  the  normal  load,  it  is  very      not  easily  forgotten, 
little    trouble    for    the    attendant    to    keep    the  voltage  In  the  spring  this  plant  is  to  be  made  even  more  com- 
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piele  by  the  addition  of  quite  a  large  storage  battery  to 
carry  the  night  load  and  to  take  the  place  of  the  second 
machine  and  engine  during  the  heavy  load. 

The  entire  plant  as  above  described  was  contracted 
for  and  installed  by  Mr.  Edward  Slade,  of  Quebec, 
upon  whom  it  reflects  much  credit.  It  is  one  of  the 
most  interesting  small  installations  yet  carried  out. 


QUESTIONS  AND  ANSWERS. 

"Sibscriber"  writes:  "I  am  in  ch.-»rge  of  an  alternator 
stamped  by  its  makers  40  amperes,  1,040  volts.  .As  I  understand 
it,  one  ampere  on  primaries  gives  20  amperes  on  secondaries  ;  if 
so,  20  >:  40  =  800  amperes,  total  secondary  capacity.  Xovv,  some 
electricians  calculate  on  104  volts,  '2  ampere  per  lamp,  others  6 
amperes  to  10  lamps.  The  one  would  give  1,600  lamps,  the  other 
1,440  lamps  capacity.  This  must  be  wrong,  for  the  manufactur- 
ers only  claim  800  16  c.p.  lamps  as  the  total  capacity  of  the 
machine.  Will  you  kindly  give  nie  the  proper  system  of  figuring 
out  a  machine's  capacity,  also  what  size  of  wire  should  be  used 
for  primaries,  it  being  1,500  feet  from  machine  to  centre  of  distri- 
bution ?  Our  transformers  are  banked  in  pairs,  operating  on  a 
three-wire  secondary  system.  What  size  of  wire  should  be  used 
to  give  the  highest  efficiency  ?  " 

Answer. — You  are  making  a  serious  error  in  your  method  ot 
calculating  the  machine  capacity.  If  you  desire  20  amperes  on 
the  secondary  for  each  ampere  on  the  primary,  you  must  have  a 
"  transforming  ratio  ■■  of  20  to  1.  This  will  give  you  52  volts 
secondary  pressure.  If,  on  the  other  hand,  you  desire  104  volts 
secondary  pressure,  your  transforming  ratio  must  be  10  to  i,  in 
which  case  you  will  have  only  400  amperes  on  the  secondaries, 
not  800  ;  so  that  you  will  see  that  in  your  calculation  you  are 
multiplying  a  20  to  i  ratio  amperage  by  a  10  to  i  ratio  voltage, 
thus  getting,  of  course,  a  very  wrong  result.  Whether  you  get 
20  secondary  amperes  to  every  primary  single  ampere  or  not  is  a 
matter  that  depends  on  your  transformers.  It  is  not  usual  to-day 
to  use  52-voU  lamps  ;  therefore,  assuming  you  use  104-voIt  lamps, 
and  have  therefore  104-volt  secondaries,  with  a  transforming  ratio 
of  10  to  I,  the  method  of  calculating  your  machine  capacity  is  as 
follows:  The  primary  capacity  is,  of  course,  40  x  i  ,040  =  41,600 
watts.  The  secondary  capacity,  as  you  probably  know,  is  the 
same  number  of  watts,  but  with  different  volts  and  amperes. 
Using  104-volt  secondaries,  divide  41,600  by  104,  and  the  quotient 
400  is  the  total  secondary  amperage  (because  104x400  =  41,600 
watts).  How  many  lamps  this  400  amperes  will  allow  depends  on 
the  kind  of  lamp.  Vou  are  aware  thai  you  can  purchase  in  the 
market  lamps  requiring  3,  3'>  or  4  watts  per  candle  power,  or  per 
16  c.p.  lamp  requiring  48,  56,  or  64  watts.  Probably  the  3'4  56- 
watt  lamp  is  what  you  use.  This  lamp  takes  56+  104 amperes,  or 
.538  amperes.  The  total  nuinber  of  lamps  that  the  machine  will 
supply  can  therefore  be  calculated  by  dividing  400  by  .538,  with 
the  result  743  lamps.  A  4  64-walt  lamp  would  similarly  require 
64 -r  104  =  . 615  ampere,  giving  400 -r  .615  =  652  lamps.  And  again, 
similarly,  a  3  48-watt  lamp  would  require  48-^  104  =  . 461  ampere, 
giving  a  total  capacity  of  400-^  .461  =867  lamps.  The  foregoing 
gives  the  method  of  calculation  in  unnecessary  detail,  for  the  sake 
of  explanation.  The  shortest  method  is:  A  machine  with  the 
primary  voltage  and  amperage  1,040  and  40,  has  a  capacity  of 
41,600  watts.  The  capacity  of  this  in  56-watt  lamps  is  evidently 
41,600-^56  =  741  lamps.      The  size  of  primary  wire  to  use  is  found 

by  the  formula, 

21  X  1,500  X  40 

volts  in  "  drop  " 
.Allowing  5%  drop,  or  52  volts,  the  wire  is  calculated  at   24,231    c. 
m.  =  No.  6B.  &S.     The   proper   size   of  wire  for  secondaries  de- 
pends on  the  distance  apart  of  transformers,    but    probably    three 
.\'o.  6  secondaries  would  be  the  best. 


speed  engine,  maufactured  by  the  Goldie-McCulloch  Co.,  of 
Gait,  and  an  85  h.p.  boiler.  Fuel  used  is  mill  refuse  and  slabs. 
The  electrical  equipment  was  furnished  throughout  by  the  Royal 
Electric  Co.,  and  consists  of  a  type  R  "S.K.C."  two  phase 
generator,  with  the  the  usual  station  instruments,  mounted  on  a 
marble  switchboard.  One  phase  of  the  generator  supplies  incan- 
descent street  and  house  lights  for  the  village  of  Grand  Valley,  to 
the  number  of  about  350,  and  is  distributed  in  the  ordinary  way, 
the  primary  voltage  being  2,080  volts  and  the  secondary  104 
volts.  The  second  phase  of  the  machine  is  carried  to  the  switch- 
board in  the  usual  way.  After  passing  through  the  switchboard, 
it  enters  a  booster  transformer,  which  has  a  range  of  300  volts. 
This  is  sufficient  to  overcome  the  ohmic  loss  in  the  transmission  of 
q  amperes  at  2,400  volts  a  distance  of  13  miles,  where  it  reaches 
the  village  of  .Arthur,  and  is  there  distributed  in  the  usual  way, 
2,oSo  volts  primary  and  104  volts  secondary.  There  are  also 
operated  at  Arthur  from  this  circuit  three  alternating  current  arc 
lamps  of  a  nominal  2,000  candle  power,  and  15  32  c.p.  street 
lamps,  the  balance  being  used  up  in  store  and  house  lighting. 
The  regulation  of  the  lights  at  Arthur  is  accomplished  from 
Grand  Valley  by  a  regulator  head  set  in  the  booster  transformer, 
where  the  primary  voltage  can  be  regulated  at  20  volts  per  step, 
or  one  volt  in  the  secondary.  There  is  also  a  telephone  line 
erected  on  the  transmission  line,  and  if  the  light  varies  or  the 
voltage  raises  or  drops,  the  man  in  charge  at  .Arthur  immediately 
notifies  the  engineer  at  Grand  Valley.  Thus  the  pressure  is  kept 
practically  constant.  The  heart  of  the  entire  system  is,  of  course, 
the  transmission  line.  Special  care  was  taken  in  the  construction 
of  this  line.  The  poles  vary  from  30  to  35  feet  in  length,  with  not 
smaller  than  7  inch  tops,  set  5  feet  in  the  ground,  thoroughly 
tamped  and  properly  guyed.  Running  through  an  open  country 
as  this  line  does,  it  is  subject  to  severe  lightning  storms.  It  was, 
therefore,  very  essential  that  lightning  should  he  guarded  against. 
In  constructing  the  line  there  was  put  underneath  every  fifvh  pole  an 
iron  plate  one  foot  square.  No.  16  Birmingham  gauge.  To  this  was 
attached  a  galvanized  iron  wire  run  to  the  top  of  the  pole  and 
there  attached  to  a  barbed  wire,  which  is  strung  along  the  entire 
line  on  top  of  the  poles,  and  which  is  also  grounded  at  each  end 
of  the  line.  This  protection  has  proven  sufficient,  as  it  passed 
through  two  very  severe  lightning  storms  late  last  fall  without 
any  damage.  The  cross-arms  are  made  of  seasoned  pine  fas- 
tened to  the  pole  with  two  7  inch  lag  screws.  The  pins  are  of 
the  best  white  oak,  and  the  insulators  triple-petticoat  glass. 
The  transmission  line  consists  of  two  No.  4  bare  copper  wires, 
which  are  fastened  to  the  insulators  in  the  usual  way,  with  a  side 
tie.  Beneath  this  cross-arm  is  affixed  a  second  one,  which 
carries  the  telephone  wires.  The  telephone  line  is  constructed  in 
the  ordinary  way,  with  the  exception  that  it  is  transposed  every 
fifth  pole,  or  every  500  feet,  to  overcome  the  induction  due  to 
alternating  current.  This  it  does  entirely,  as  the  telephones  are 
in  use  daily,  and  conversation  can  be  carried  on  in  an  ordinary 
tone  when  the  transmission  line  is  carrying  its  full  complement  ol 
current.  That  the  above  is  a  successful  venture  is  evidenced  by 
the  fact  that  the  proprietor  of  the  plant  is  negotiating  for  a  ma- 
chine of  a  larger  size,  or  one  having  a  capacity  of  1,000  lights. 


"J.  M.,"  Toronto,  writes:  "I  have  read  with  interest  your 
article  in  the  November  issue  on  the  transmission  to  Arthur,  Ont. 
As  I,  in  common  with  a  great  many  others  of  your  readers,  am 
interested  in  prospective  transmissions,  I  would  take  it  as  a  great 
favor  if  you  would  publish  a  full  description  of  the  plant  ;  give 
length  of  line,  size  of  wire,  number  of  wires,  voltage  of  trans- 
mission ;  state  whether  it  is  single  or  two  phase,  number  of  lights 
supplied,  and  the  formulae  by  which  the  6%  lost  was  obtained." 

Answer:  The  Grand  Valley-Arthur  transmission  plant,  referred 
toby  our  correspondent,  has  been  in  operation  for  some  time.  The 
plant  is  located  at  Grand   Valley,    and    consists  of  a  75  h.p.  high 


The  Leamington  Electric  Light  Company,  of  Leamington,  Ont., 
will  increase  its  capital  stock  from  $3,000  to  $30,000. 

The  Board  of  Trade  of  Parry  Sound,  Ont.,  has  recommended  the 
construction  of  an  electric  railway  to  connect  Parry  Sound  and  Depot 
Harbor.     The  cost  of  the  road  is  estimated  at  $25,000. 

The  Gurney  Tilden  Co.,  of  Hamilton,  are  now  operating  their  entire 
works  by  electric  power.  They  have  installed  two  20-h.p.  and  one  30- 
h.p.  S.K.C.  two-phase  motors,  and  get  their  current  from  the  Cataract 
Power  Co. 

The  gas  and  electric  light  works  at  St.  Hyacinthe,  Que.,  were  badly 
damaged  by  fire  on  the  5th  inst  The  buildings,  including  engines  and 
dynamos,  were  almost  completely  destroyed.  The  loss  is  estimated  at 
$10,000,  which  is  believed  to  be  fully  covered  by  insurance.  The 
works  are  owned  by  Mr.  Louis  Brousseau. 

The  Hamilton  Electric  Light  and  Power  Co.  are  installing  in  their 
lighting  station  two  240  k.w.  S.K.C.  synchronous  motors.  These  are  to 
drive  the  shafting  from  which  is  operated  the  arc  machines  and  the 
motor  power  service.  The  current  for  these  motors  is  to  be  supplied 
by  the  Cataract  Power  Co.  It  is  expected  that  the  steam  plant  will  be 
entirely  shut  down  by  the  first  of  February.  The  incandescent  light 
has  been  furnished  from  the  Cataract  Power  Go's  current  for  the  past 
three  months,  and  has  been  very  satisfactory. 


CANADIAN     EbECTRlCMU     NEWS 


January.   iSqq 


EFFECTS  OF  THE  RECENT  STORM 
AT  HAMILTON. 
After  the  experience  tliroii};h  which  they  have 
recently  passed,  the  citizens  of  Hamilton  should  be 
able  to  appreciate,  at  somethintj  like  their  true  value, 
the  advantages  conferred  by  the  modern  street  railway, 
electric  light,  telegraph  and  telephone  systems.  The 
unusually  destructive  snow  and  sleet  storm  which 
passed  over  that  city  in  December  completely  de- 
moralized for  a  time  all  these  electrical  agencies.  The 
accompanying  illustration  will  show  even  better  than  a 
lengthy  description  the  chaotic  condition  which  the 
electrical  companies  were  called  upon  to  face  in  Hamil- 
ton and  throughout  the  western  peninsula.  The 
transmission  lines  between  Hamilton  and  Niagara  and 
west  to  Sarnia  and  Windsor  were  badly  crippled.      One 


ELECTRIC  LIGHT  AND  POWER 
INSTALLATION. 

W'liA  r  is  doubtless  one  of  liie  most  complete  and  con- 
veniently arranged  electric  plants  operated  by  water 
power  has  recently  been  put  in  operation  at  Sherbrooke, 
Que.,  by  the  Sherbrooke  Gas  &  Water  Company.  The 
new  plant  was  designed  to  largely  augment  their  facili- 
ties for  supplying  electric  light  and  power,  there  being 
an  increasing  business  in  sight,  one  contract,  for  ex- 
ample, being  the  electrical  driving  of  the  machinery  in 
the  new  shops  of  the  Quebec  Central  Railway  in  New- 
ington.  During  last  fall  their  water  power  was  re-de- 
veloped, the  two  Leflfel  vertical  wheels  being  replaced 
by  two  40-inch  horizontally  set  Crocker  turbines,  and 
their  lighting  machines  by  two  300  k.w.  S.K.C.  Royal 
Electric    generators,  these    being   belted    direct  to    the 


View  on  Hlghson  Street,   Hamilton,  Showing  Effect  of  the  Recent  Sleet  Stokm. 


of  the  telegraph  officials  applied  a  rule  to  a  No.  8  fallen 
wire  at  Burlington  and  found  the  diameter,  inclusive  of 
the  coating  of  ice,  to  be  4^^  inches,  and  the  weight 
about  8  lbs.  to  the  foot.  It  was  impossible  that  even 
the  best  constructed  lines  could  withstand  such  a 
burden,  so  that  in  the  sections  where  the  storm  raged 
most  severly  there  was  a  total  collapse.  Mr.  A.  B. 
Smith,  superintendent  of  construction,  and  Mr.  C.  P. 
Dwight,  ofthe  G.  N.  W.  Telegraph  Co.,  Mr.  L.  B. 
McFarlane,  superintendent  of  the  Bell  Telephone  Co., 
and  Mr.  Homer  Pringle,  division  superintendent  of  the 
C.P. R.  Telegraph  Co.,  were  early  on  the  scene  with  a 
large  corps  of  linemen  summoned  from  various  direc- 
tions. As  soon  as  possible  temporary  lines  of  com- 
munication were  strung,  to  serve  until  a  permanent 
restoration  of  the  lines  could  be  effected.  This  will 
involve  much  time  and  an  expenditure  running  high  up 
into  the  thousands. 


water  wheel  shaft,  and  the  consequent  loss  by  gearing 
and  jack  shaft  transmission  obviated.  The  company's 
station,  so  prettily  situated  on  the  rocky  little  island, 
has  been  enlarged  and  improved.  The  imposing  marble 
switchboard,  the  large  and  nicely  finished  generators  on 
the  main  floor,  with  elbow  opening  off  containing  the 
wheel  case  and  pulleys,  within  the  light  and  roomy 
station  building,  give  evidence  of  the  company's  de- 
termination to  be  in  the  front  rank  in  these  days  of  im- 
provement, and  reflect  great  credit  on  Mr.  Sangster, 
their  able  and  efficient  superintendent. 

The  construction  and  installation  of  the  water  power 
machinery  as  a  whole  was  placed  in  the  hands  of  the 
Jenckes  Machine  Co.,  of  Sherebrooke,  and  the  finished 
work  reveals  an  excellent  example  of  progressive  ideas 
and  good  workmanship.  Two  40-inch  Crocker  turbines 
in  horizontal  setting  are  contained  in  one  steel  case,  10 
feet   in   diameter  and   over   20  feet  in  length,  and  are 
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supplied  with  water  under  31  feet  head  from  the  dam 
some  70  feet  away,  by  two  feeder  pipes,  80  inches  in 
diameter.  Each  wheel  will  develop  518  horse  power. 
The  whole  wheel  case  and  shafting  is  supported  by  steel 
girders  and  solid  masonry.  All  bearings  are  of  the  self- 
oiling  ring  type,  and  the  gate  mechanism  is  operated 
from  a  suitable  point  in  the  dynamo  room  overhead. 
The  main  driving  pulleys  located  at  each  end  of  the 
wheel  case  are  108  in.  diameter  and  36  in.  face.  The 
weight  of  the  entire  plant  is  about  125,000  lbs. 

Taken  altogether,  the  starting  up  ot  this  plant  marks 
an  important  point  in  Sherbrooke's  industrial  history, 
and  emphasizes  the  ability  and  energy  of  those  concerned. 


ELECTRICAL  STAGE  APPLIANCES. 

The  proposed  application  of  electrical  power  for 
mounting  plays  at  Drury  Lane,  on  the  lines  advocated 
by  Mr.  Edwin  O.  Sachs,  has  now  taken  a  tangible  form 
in  the  completion  of  the  first  section  of  the  stage  in- 
stallation in  time  for  the  impending  pantomime. 

Mr.  Sachs'  present  work  refers  principally  to  the 
stage  floor  and  its  movability  in  sections  above  and 
below  the  footlights.  The  total  area  now  already 
movable  by  mechanical  power  exceeds  1200  square  feet. 

The  electrical  appliances  just  completed  take  the 
form  of  so-called  'bridges,'  each  working  independently. 
Each  individual  section  measures  40  feet  by  7  feet,  and 
weighs  about  6  tons,  of  which  about  4  tons  are  counter- 
balanced.     They  can  travel  about  20  feet  vertically. 

The  motive  power  is  from  the  ordinary  electric  supply 
mains  over  a  four-pole  motor,  developing  7J2  h.p.  at 
520  revolutions  per  minute.  The  'bridges'  are  sus- 
pended from  cables,  and  these,  working  over  the  motor, 
allow  the  tormer  to  be  raised  with  the  necessary  live 
load  at  rates  varying  from  6  feet  to  20  feet   per  minute. 

Mr.  Sachs  has  arranged  for  every  possible  safeguard 
against  accident,  the  'bridges'  themselves  being  so  con- 
structed that  in  the  event  of  derangement  of  current  the 
appliances  can  be  worked  by  hand  gear,  •'\utomatic 
switches  are  provided  so  as  not  to  be  entirely  dependent 
on  the  attendants,  and  automatic  catches  will  work  in 
case  of  rope-breaking.  Special  locking  gear  has  been 
installed  to  hold  the  bridges  stationary  at  certain  points, 
such  as  stage  level,  and  a  very  large  factor  of  safety 
has  been  allowed  in  apportioning  the  strengths  and 
weights  in  the  various  parts  of  the  mechanism,  having 
special  regard  to  the  ever-increasing  scenic  require- 
ment under  Mr.  Arthur  Collins'  able  management. 

As  regards  the  economic  aspect  of  the  electrical 
installation,  the  initial  outlay  on  Mr.  Sachs'  system  is 
about  half  that  ot  Continental  hydraulic  work,  and  this 
is  allowing  for  English  contractors  as  against  foreigners. 
The  maintenance  is  minimal,  whilst  the  actual  working 
only  costs  a  few  pence  per  performance.  The  saving 
in  manual  labor  on  the  stage  is  very  considerable, 
whilst  the  hygiene  of  the  theatre  is  materially  raised  by 
the  absence  of  woodwork. 


The  Dominion  Bridge  Company,  Montreal,  have  just  com- 
pleted the  installation  of  an  arc  lighting  system  in  their  large 
works  at  Lachine.  The  dynamo  and  arc  lamps  were  manufac- 
tured by  the  W.  A.  Johnson  Electric  Company,  of  Toronto. 

It  is  learned  that  the  new  electric  railway  in  Kingston,  Jamaica, 
which  is  being  built  by  Montreal  capitalists,  is  nearing  completion. 
A  fortnight  ago  a  trial  trip  was  made,  under  the  direction  of  Mr. 
Henry  Holgate,  superintendent  for  the  West  India  Electric  Co. 
The  speed  of  the  car  was  about  nine  miles  per  hour. 


GOOD  ADVICE  TO  BOILER  ATTENDANTS. 

The  Manchester,  Eng.,  Steam  Users'  Association 
has  issued  the  following  hints  to  boiler  attendants  :■ 

Water  Level. — Before  lighting  fires  see  that  there 
is  sufficient  water  in  the  boiler.  Test  the  water  gauges 
frequently  and  keep  the  water  level  steady. 

Blow-Off  Cocks. — Before  lighting  fires  be  sure  that 
the  blow-off  cocks  are  closed  and  not  leaking.  Occa- 
sionally feel  if  the  blow-off  waste  pipes  are  hot.  Blow 
off  from  bottom  before  starting  the  engine.  Sediment 
has  then  settled  in  the  elbow  pipe.  Blow  off  the  scum 
before  stopping  the  engines,  but  only  when  the  water 
level  is  at  the  correct  height.  At  such  times  most  of 
the  scum  has  collected  in  the  troughs. 

Lighting  Fires.  —  Sudden  changes  of  temperature 
may  produce  fractures  or  start  leakages.  Therefore 
never  raise  steam  hurriedly.  The  top  and  bottom  of  a 
boiler  should  grow  warm  together.  If  convenient, 
fill  the  boiler  with  warm  water  through  the  econo- 
mizer. If  the  boiler  water  is  cold,  allow  fully  six  hours 
for  raising  steam.  If  pressed  for  time,  fill  the  boiler 
to  the  top  of  the  water  gauge,  fire  slowly,  and  keep  the 
safety  valve  open  until  steam  blows  off  freely.  After 
closing  the  safety  valve,  blow  out  the  bottom  cold  water 
till  the  working  level  is  reached.  The  pressure  may 
now  be  raised  more  quickly. 

Smoke  Prevention. — Smoke  and  imperfect  combus- 
tion are  caused  by  an  insufficient  air  supply  or  by  pre- 
mature cooling  of  the  flames.  Therefore  after  coaling, 
when  the  fires  are  black,  admit  air  either  at  the  door 
or  through  the  split  bridge.  It  is  less  wasteful  to  admit 
too  much  air  than  too  little.  With  smoky  boilers  or 
when  hard  pressed,  keep  the  fires  thin  and  even.  Fire 
steadily.  Don't  coal  all  furnaces  at  once.  Coal  each 
furnace  on  one  side  at  a  time. 

Emptying  Boilers. — Do  not  empty  boiler  while  steam 
is  up. 

Overh.auling,  Cle.\ning  and  Inspection. — Clean  the 
boiler  monthly  or  oftener  ;  remove  the  scale  while  soft, 
if  possible  while  emptying  the  boiler.  Sweep  the  soot 
off  the  boiler  plates  and  clean  the  flues  every  three 
months,  as  well  as  on  the  occasion  of  the  annual  in- 
spection. All  leakages  should  be  stopped,  any  cause 
of  dampness  in  the  setting  should  be  removed,  cor- 
rosion should  be  arrested.  The  fusible  plugs  should  be 
cleaned  on  the  fire  side  and  water  side  once  a  month, 
and  the  fusible  metal  should  be  renewed  once  a  year  at 
the  time  of  the  annual  inspection.  All  cocks  should  be 
kept  oiled,  and,  unless  asbestos-packed,  they  should 
be  overhauled  once  every  month.  These  cocks,  the 
feed  valves,  steam  stop  valves,  and  all  safety  valves, 
should  be  overhauled  annually  on  the  occasion  of  the 
inspector's  visit. 

Manholes. — Before  opening  the  man-holes,  ease  the 
safety  valve  so  as  to  be  quite  sure  that  there  is  no 
pressure  in  the  boiler.  Before  entering  a  boiler  secure 
the  steam  valves  and  blow  off"  cocks. 

Safety  Valves  and  Low  W.\ter  Alarms. — Never 
overload  or  tamper  with  safety  valves  or  with  low  water 
alarms.  Ease  or  test  them  regularly  every  day.  Be 
sure  that  they  are  in  working  order.  If  they  will  not 
work  properly,  reduce  the  steam  pressure  and  then 
report  to  the  manager. 


Mr.  E.  O.  Champagne,  boiler  inspector  for  the  city  of  Montreal, 
has  given  public  notice  that  steam  users  neglecting  to  provide 
smoke  consuming  apparatus  will  be  prosecuted. 
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MONTREAL. 

(CorT«Apondrn  c  ot    I  he  Canaihas    Ki.kctricai.  News.) 

VISIT  TO  THE  CANADIAN  GENERAL  ELECTRIC  COMPANY'S  WORKS. 

As  briefly  mentioned  in  ihis  correspondence  last  month,  a  visit 
of  inspection  was  made  on  December  jnd,  by  members  of  the 
Faciiltv,  Professor  Oiven,  and  the  advanced  students  of  the  Elec- 
trical Department  of  McOill  I'niversity,  to  llie  works  of  the  Can.i- 
dian  General  Electric  Company  at  Peterboro',  Ont.  The  party 
left  Montreal  the  prexious  evening  in  a  special  car  on  the  C.P.R., 
the  car  beinj;  side-tracked  on  its  arrival  at  Peterboro'.  The  com- 
pany consisted  of  Dean  Bovey,  Professors  R.  B.  Owens  (head  of 
the  Electrical  Department),  J.  Wallace  Walker,  R.  J.  Durley, 
John  Bell,  E.  Rutherford,  H.  Jacquays,  Mr.  P.  R.  Redpath,  and  the 
followinji  students  :  Messrs.  J.  .A.  Shaw,  R.  E.  Burgess,  E.  P. 
Featherstonhnugh,  E.  M.  .Archibald,  L.  Denis,  L.  L.  Gisborne,  J. 
C.  Hvde,  .A.  T.  Grier,  R.  .M.  Wilson,  H.  M.  Ewan.JohnS.  Whyle, 
E.  S.Uenger,  J.  W.  Eraser,  11.  Meredith  Percy,  F.  W.  Walker, 
J.  F.  Weller,  J.  E.  Glassco,  and  W.  B.  .McLean. 

These  gentlemen  were  met  on  their  arrival  by  Mr.  Stephens, 
superintendent  of  the  works,  Mr.  Watts,  and  other  ofticers  of  the 
Canadian  General  Electric  Company,  who  took  them  in  charge  as 
she  guests  of  the  company  and  extended  to  them  every  courtesy 
and  hospitality  during  their  visit. 

The  gre.aler  part  of  the  day  was  spent  in  making  a  close  ex- 
amination of  the  manufacturing  methods  employed  in  the  various 
departments  of  the  works.  For  this  purpose  the  visitors  were 
divided  into  four  groups,  each  group  being  in  charge  of  one  of  the 
company's  engineers.  The  meter  department  was  first  visited, 
where  opportunity  was  given  of  witnessing  the  construction  of  the 
Thomson  recording  watt  meter.  Following  ihis  came  an  inspec- 
tion of  the  transformer  department,  where  the  T.  &  H.  type  of 
transformers  was  seen  in  process  of  manufacture  ;  next  the  de- 
partment in  whicJi  all  kinds  of  fittings,  such  as  sockets,  rosettes, 
small  switches,  cut-outs,  etc.,  are  made.  In  the  brass  department 
tne  workmen  were  engaged  on  the  manufacture  of  switchboards, 
including  a  19-panel  board  for  Winnipeg,  designed  to  handle  the 
complete  electrical  output  of  that  city,  including  street  railway, 
lighting  and  power  circuits.  There  was  also  to  be  seen  under 
construction  in  this  department  high  tension  switchboards,  includ- 
ing a  4,400-volt  board  for  Xapanee. 

All  the  above-mentioned  departments  are  situated  in  the  gallery 
of  the  main  workshop.  Downstairs  are  the  arm.iUire  department, 
test  department,  machine  shop,  tool  room  and  commutator  depart- 
ment. -Almost  every  available  foot  of  space  on  this  floor  was  taken 
up  with  various  classes  of  machineiy  in  process  of  manufacture, 
prominent  among  which  was  to  be  seen  a  300  k.w.  single-phase 
rotating  field  alternator  for  the  London  Electric  Company,  a  300 
k.w.  monocyclic  direct  connected  alternator  for  Winnipeg,  several 
large  synchronous  motors  for  the  mining  districts,  and  a  number 
of  large  induction  motors  for  the  .Montreal  Cotton  Company,  of 
V'alleyfield,  consisting  of  one  200  k.w-.,  one  150  k.w.,  four  100  k. 
w.,  one  75  k.w.  and  one  250  k.w.  machine  ;  also  a  475  k.w.  six- 
pole  lighting  generator  for  the  Toronto  Electric  Light  Company. 

No.  2  building,  which  was  next  visited,  contains  the  pattern  and 
carpenter  shop,  the  drying  ovens,  and  in  the  rear  the  brass  foundry 
and  compound  pots  for  compounding  wire. 

In  the  adjoining  building  is  the  wire  department,  where  the  in- 
sulation of  various  kinds  of  wire  is  put  on.  In  the  upper  part  of 
the  building  is  installed  machinery  for  covering  the  finer  grades 
of  wire  and  for  the  manufacture  of  small  armature  coils,  which  are 
sent  to  the  armature  department  to  be  assembled  on  the  bodies. 
At  the  rear  of  the  upper  part  of  this  building  is  located  the  incan- 
descent lamp  manufacturing  department,  which  is  perhaps  the 
most  interesting  of  all  to  the  student,  partly  on  account  of  the  fact 
that  the  process  of  manufacture  has  in  the  past  been  more  care- 
fully guarded  than  in  the  case  of  many  other  kinds  of  apparatus, 
and  also  because  of  the  many  delicate  and  interesting  operations 
through  which  the  lamp  passes  in  the  process  of  manufacture. 
This  department  of  the  General  Electric  Company's  works  is  in 
charge  of  Mr.  Burnett,  who  took  pains  to  explain  as  thoroughly 
as  possible  to  the  visitors  the  numerous  details  of  the  manufactur- 
ing operations.  The  work  in  this  department  is  largely  performed 
by  young  women,  who  are  residents  of  the  town  and  have  been 
here  trained  to  the  work,  which,  by  the  way,  requires  no  small 
amount  of  skill.  The  output  of  this  department  is  understood  to 
be  about  1,500  lamps  per  day.  It  was  interesting  to  learn  some- 
thing about  the  nature  of  the  glass  which  is  so  important  a  material 
in  this  branch  of  manufacture.  The  visitors  were  informed  that  a 
great  many  varieties  of  lead  glass  had  been  experimented  with, 
and  that  so  great  is  the  variation  in  quality  that  a  difference  of  50 
percent,  in  breakage  has  resulted  from  the  use  of  different  brands. 
It  will  thus  be  seen  that  the  first  cost  of  the  material  becomes  a 
secondary  consideration,  as  glass  which  can  be  purchased  at  a 
low  price  may  in  the  end  prove  to  be  the  most  expensive,  owing 
to  its  brittleness.  The  filament,  which  is  so  important  a  feature  of 
the  lamp,  is  in  its  original  form  a  paste,  which  is  drawn  out  to  the 
required  size  and  hardens,  after  which  it  is  vulcanized  and  covered 
with  a  deposit  of  carbon.  This  filament  is  fed  through  a  machine 
set  to  gauge,  by  which  it  is  cut  into  proper  lengths  for  lamps  of 
various  candle  powers.  The  glass  bulbs  come  from  Cleveland. 
-Among  the  more  delicate  operations  connected  with  the  manufac- 
ture of  the  lamps  may  be  mentioned,  the  fusing  of  the  leading-in 
wires  into  glass  mounts,  the  making  of  the  carbon  joint  between 
the  filament  and  the  leading-in  wires,  the  flanging  of  the  neck  of 
the  lamp,  the  inserting  of  the  mount  and  filament  into  the  bulb, 
and  the  closing  up  of  the  neck  of  the  lamp  by  the  fusing  together 
of  the  bulb  and  mount.  The  air  is  afterwards  extracted  from  the 
bulb  and  the  lamp  sealed  up  at  the  bottom.  .After  this  operation 
the  lamps  go  into  the  testing  department,  where  the  vacuum  and 


lighting  qualities  are  tried,  each  lamp  being  compared  as  to  its 
light-giving  power  with  a  st.indard  lamp. 

The  visitors  were  also  shown  through  the  carbon  and  porcelain 
works,  which  occupy  a  separ;iie  bitilding  and  embr.'ice  many  in- 
teresting processes. 

In  the  evening  they  were  entertained  at  the  residence  of  Mr. 
Stephens,  and  courtesies  were  likewise  extended  to  them  by  Mr. 
Davis,  the  .M;i)or  of  the  town. 

The  following  morning  they  were  driven  to  the  Trent  \'alley 
Can.al,  where  an  inspection  was  made  of  the  locks  and  other 
engineering  features  of  the  work,  after  which  Ihev  returned  to 
Montreal,  not,  however,  without  first  having  given  full  expression 
to  their  earnest  appreciation  of  the  kindness  of  the  Canadian 
General  Electric  Company  in  aftbrding  them  the  opportunity  of 
gaining  much  valuable  information,  as  well  as  in  looking  so  well 
after  their  comfort  during  their  visit. 

A    CHARMED    l.Il-E. 

During  the  recent  disastrous  fire,  one  of  the  walls  of  Green- 
shield's  warehouses  toppled  over  into  Craig  street,  carrying  with 
it  a  great  mass  of  electric  wires  and  cables,  the  property  of  the 
electric  light,  telegraph  anti  telephone  companies.  -A  day  or  two 
afterwards  a  gang  of  G.N.W.  linemen,  among  whom  was  one 
Pierre  Brouillet,  were  engaged  in  repairing  the  d.image.  Pierre 
was  at  the  top  of  a  40-foot  pole,  when  he  fell  litnp  acixiss  the  cross 
arm,  with  his  hands  grasping  the  iron  wires.  His  companions, 
with  the  aid  of  a  couple  of  firemen,  lowered  the  unconscious  man 
to  the  ground,  and  the  ambulance  hurried  him  to  the  hospital, 
where,  much  to  everybody's  surprise,  he  .soon  recovered  conscious- 
ness, and  a  few  hours  later  walked  into  the  head  office  of  the 
company  and  reported  for  duly.  It  is  not  true,  as  stated  in  the 
local  papers,  that  a  current  of  2,500  volts  passed  through  Pierre's 
body,  .as  the  wire  with  which  he  came  in  contact  was  not  capable 
of  carrying  that  amount  of  current.  For  the  same  reason  it 
would  not  be  wise  to  bank  on  the  conclusion  that  the  man  who 
gets  in  the  path  of  a  2,500-volt  current  will  esi'ape  with  nothing 
more  serious  than  a  bad  shaking  up.  The  victim  of  ihis  accident 
has  escaped  death  so  many  times  that  he  is  regarded  as  the 
possessor  of  a  cliarmed  life.  It  is  recalled  that  he  fell  into  the 
Chambly  Canal,  but  was  fished  out;  that  a  hoist  on  which  he  was 
standing  dropped  four  storeys  wi.thout  killing  him,  and  that  he  also 
escaped  death  in  a  fire  which  destroyed  the  lives  of  two  of  his 
children. 

MCGILL    UNIVERSITY    NEWS. 

Professor  R.  B.  Owens  has  just  returned  from  a  trip  to  .\ew 
York  and  Baltimore. 

The  apparatus  for  the  new  equipment  of  the  Electrical  Engi- 
neering Department  is  being  received  and  put  in  place. 

Mr.  Samuel  Insull,  president  of  the  Chicago  Edison  Co.,  is  to 
lecture  at  McGill  L'niversity  during  the  latter  part  of  February. 

Dr.  A.  E.  Kennelly,  now  of  Philadelphia,  and  president  of  the 
-American  Institute  of  Electrical  Engineers,  but  for  a  long  time 
engaged  in  submarine  cable  work,  will  give  four  lectures  on 
Submarine  Telegraphy  at  McGill  University  about  the  end  of 
January.     All  engineers  interested  are  invited  to  attend. 

NOTES. 

Winter  trolley  parties  have  been  introduced  over  the  Montreal 
Belt  Line,  to  Hotel  Bout  de  I'lsle. 

Mr.  Normington,  late  of  the  G.  N.  W.  Telegraph  Co.,  Ihis  city, 
now  with  the  W'.U.  Telegraph  Co.,  New  York,  spent  his  vacation 
in  Montreal.  Mr.  Normington  was  on  the  L'.  S.  Signal  Corps 
during  the  late  unpleasantness  between  the  L'nited  States  and 
Spain,  being  stationed  at  Chickamauga  Park. 

Trade  in  Montreal  duiing  the  fall  and  holiday  season  has  been 
on  the  whole  good,  and  there  are  few,  if  any,  complaints  from 
either  the  construction  or  supply  houses.  The  outlook  for  con- 
struction after  January,  however,  is  not  bright,  and  the  supply 
men  will  be  correspondingly  affected. 

It  is  with  pleasure  that  your  correspondent  learns  of  the  reten- 
tion by  the  Canadian  Pacific  Railway  Co.  of  Mr.  R.  A.  Ross  as 
their  consulting  electrical  engineer.  Mr.  Ross  is  one  of  the  few 
who  can  be  depended  on  to  act  strictly  in  the  interests  of  his 
employer  and  give  all  contractors  equal  opportunities  in  tendei- 
ing.  His  previous  experience  with  the  General  Electric  Com- 
pany and  the  Royal  Electric  Company  would  seem  to  serve  him 
to  good  purpose  in  his  present  position  with  the  C.P.R. 

A  certain  up-town  dry  good!>  store  has  a  very  tasty  display  of 
table  napkins  and  doylies  forming  a  miniature  ice  palace,  some- 
what similar  to  the  genuine  palace  we  had  in  the  good  old  times. 
The  window  dresser,  however,  can  safely  offer  his  thanks  to 
electricity,  for  without  its  aid  in  illuminating  the  stained  glass 
windows,  the  effect  would  be  much  less  attractive.  Various 
other  stores  display  revolving  turn-tables,  may-poles,  etc.,  in 
motion,  run  by  motors. 

If  the  miscreant  is  caught  who  threw  the  iron  hoop  over  the 
transmission  wires  of  tlie  Lac.'iine  Rapids  Company,  thereby 
making  a  dead  short-circuit  and  blowing  the  fuse  at  the  generator, 
it  will  be  made  pretty  warm  for  him.  It  was  evidently  the  work 
of  some  one  who  knew  something  more  about  electricity  than  the 
average  layman  does,  but  one  who,  on  the  other  hand,  did  not 
pause  to  think  that  there  might  be  an  employee  a  few  feet  in 
front  of  said  fuse  when  it  blew  (as  was  the  case)  and  who 
miraculously  escaped  a  bad  burn.  A  fuse  blowing  on  a  large 
generator  under  a  pressure  of  4,000  volts  is  not  a  pleasant  thing 
to  be  near,  to  say  the  least. 


The  Eagle  Knitting  Mills  Co.,  of  Hamilton,  have  installed  in 
their  factory  a  30  h.p.  "  S.K.C."  two-phase  induction  motor,  which 
drives  their  knitting  machinery  and  has  replaced  their  steam  plant. 
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RATE  SCHEDULES  AND  DIVIDENDS. 

Bv  "  Economy.  " 

Most  electrical  journals  devote  a  considerable  amount  of  space 
to  papers  by  well  known  authorities,  dealing  principally  with  the 
financial  side  of  electric  lighting  and  power  service,  pointing  out 
how  expenses  can  be  diminished  and  incomes  increased.  The 
authors  seem  to  be  mostly  connected  with  very  large  plants,  and 
their  proposals  and  expedients,  while  theoretically  sound,  apply 
only  to  such  large  enterprises.  Instead  of  any  further  trying  to 
cut  down  the  cost  of  production  per  k.w.  in  the  generating  plant, 
or  of  insisting  upon  a  still  higher  efficiency  in  all  parts  of  the 
producing  or  transmitting  system,  the  electrical  fraternity  is 
turning  its  attention  to  the  establishment  of  a  proper  basis  for  the 
formulation  of  rate  schedules,  having  been  forced  to  the  con- 
clusion that  a  uniform  rate  for  all  classes  of  customers,  whether 
by  meter  or  month,  is  not  only  unscientific,  but  actually  results  in 
selling  electricity  to  some  for  less  than  the  cost  of  production, 
while  other  consumers  who  should  be  encouraged  pay  for  more 
than  they  should.  Although  the  conditions  governing  the  opera- 
tion of  large  and  small  plants  are  so  dissimilar  that  the  adoption 
of  a  certain  policy  may  be  beneficial  for  the  one,  while  suicidal 
for  the  other,  still  there  are  always  certain  broad,  general 
principles  upon  which  every  successful  business  must  be  con- 
ducted, and  which,  underlying  as  the)'  do  the  business  of  electric 
lighting,  will  apply  to  some  extent  10  all  sizes  of  plants. 

In  order  that  a  plant  may  be  a  profitable  investment,  the 
operating  expenses  must  be  as  lo^v  as  possible  ;  the  business 
must  be  pushed  for  all  it  is  worth,  and  losses  must  be  reduced  to 
a  minimum.  The  various  expedients  for  effecting  economies  in 
the  power  house,  condensers,  heaters,  etc.,  are  beyond  the  scope 
of  this  article,  and  it  is  assumed  that  everything  has  been  done  in 
this  direction  that  skill  and  experience  can  effect.  If  without 
increasing  the  investment,  the  business  and  therefore  the  income 
can  be  increased,  the  result  will  evidently  be  in  the  nature  of  a 
larger  dividend.  If  the  total  load  is  not  as  great  as  the  capacity 
of  the  power  house,  then  a  vigorous  canvass  is  the  first  means 
that  would  occur  to  everyone.  Bu^  in  the  medium-sized  provin- 
cial town,  which  is  the  condition  more  particularly  investigated  in 
this  article,  the  possible  business  with  the  average  rates  charged 
has  distinctly  a  clear  limit.  There  is  no  day  business  such  as  is 
found  in  cities — in  cellars,  vaults,  restaurants,  etc.  The  business 
done  is  principally  with  stores,  hotels,  a  few  private  houses,  and 
the  churches.  A  considerable  proportion  of  the  population  of 
every  medium  and  small  town  lives  in  quite  small  houses,  and  is 
usually  considered  useless  for  electric  lighting  purposes  ;  but  if 
they  could  be  brought  in  by  any  means,  it  might  be  good  busi- 
ness, even  if  a  slightl}'  increased  investment  were  required. 
Using  to  c.p.  lamps  generally  has  a  good  effect  in  this  direction. 
But  in  many  cases,  a  general  all-round  reduction  of  rates  by  a 
small  percentage  is  counterbalanced  by  an  increase  of  business, 
which  is  of  itself  advantageous  in  improving  the  load  and  there- 
fore raising  the  efficiency  of  operation.  A  considerable  class  of 
possible  consumers  would  no  doubt  be  attracted  by  proposals 
based  on  the  shutting  off  of  their  lights  at  10  o'clock.  A  10  c.p. 
lamp  on  a  to  o'clock  circuit  would  probably  pay  the  power  house  a 
satisfactory  sum,  while  offering  great  attractions  to  persons  who 
are  not  willing  to  pay  a  larger  rent  for  a  lamp  on  the  chance  of 
wanting  it  to  burn  all  night — or  at  odd  times  during  the  night.  It 
is  a  very  simple  matter  to  calculate  what  it  actually  costs  the 
central  station  to  produce  the  energy  for  such  a  lamp,  taking 
account  of  all  fixed  and  variable  expenses  ;  the  possible  renting 
price  will  be  found  within  the  means  of  very  small  householders. 
The  probabilities  are  that  in  such  a  case  a  separate  circuit  would 
be  required,  but  only  a  secondary  circuit,  and  the  same  trans- 
formers might  by  suitable  arrangements  be  made  to  cover  the 
increased  service. 

For  stores,  alternating  long-burning  arcs  may  be  used  when 
the  space  is  free  from  hangings.  Where,  however,  the  full 
capacity  of  the  power  house  is  already  rented,  the  only  methods 
available  for  increasing  business  are  either  to  reduce  the 
number  of  less  profitable  lamps  and  cater  only  to  the  most  profit- 
able business,  or  to  use  lamps  of  the  highest  efficiency  obtainable. 
Unfortunately,  the  latter  course  is  possible  only  at  the  expense  of 
remodelling  the  distributing  system — as  a  genera!  rule.  For  the 
higher  the  efiiciency  of  the  lamp,  the  greater  necessity  for  ver\^ 
close  regulation  of  pressure  applied.  In  order  to  obtain  this  very 
close  regulation,  the  entire  secondary  wiring,  including  the  house 
work,  must  be  planned  with  very  small  allowance  for  drop,  and 
transformers  used  of  a  low  "drop  "  percentage.  Whether,  under 
the  existing  conditions  of  investment,  etc.,  it  is  really  worth  the 
while  of  any  paiticular  plant  to  rearrange  its  distributing  system 
to  suit  the  requirements  of  more  economical  lamps,  in  order  to 
enlarge  its  income,  is  a  matter  for  careful  consideration.  The 
factors  entering  into  the  discussion  are  :  A  double  benefit  results 
from  the  use  of  higher  efficiency  lamps,  first,  the  reduction  of  the 
power  required  per  lamp,  and,  next,  the  increased  number  of 
lamps  that  can  be  supplied  by  the  same  power.  In  a  1,000  light 
plant  the  coal  saving  would  probably  amount  in  the  course  of  12 
months  to  $30  by  using  3  watt  and  3^  watt  lamps.  This  S30 
saving  would  pay  6\  on  S500,  which  would  go  a  long  way  towards 
rendering  the  distributing  system  fit  for  such  high  efficien-y 
lamps.  Or  if  the  lines  were  not  remodelled,  then  the  $30  could 
be  devoted  to  the  replacing  of  such  lamps  as  suffered  by  the 
variations  in  pressure.  But  the  mam  advantage  would  be  in  the 
fact  that  more  lamps  could  be  supplied  by  the  same  machinery. 
In  this  sized  plants  the  rental  might  be  increased  by  at  least  $50, 
which  would  pay  a  month's  wages  to  the  engineer.  It  is  very 
cheap  to  sneer  at  such  small  savings,  but  nowadays,  with  com- 
petition from  gas  and  acetylene,  and  rates  being  forced  down  by 
town  councils,  dividends  must  be  looked  for  much  more  closely 
and  carefully  than  formerly,  and  the  engineer  who  does  not  care 
to  save  $50  deserves  to  lose  his  place.     An    engineer   who    is  not 


above  saving  $50  in  one  direction,  is  \ery  likely  to    have   his  wits 
so  sharpened,  that  he  will  see  another  S30  somewhere  else. 

A  thoughtful  consideration  of  the  rate  schedules  of  many 
medium  sized  plants  will  reveal  many  anomalies,  and  if  done  in  a 
systematized  wa}'  by  a  considerable  proportion  of  the  more  pro- 
gressive managers,  will  probably  prepare  the  way  for  a  more 
scientific  and  equitable  method,  which,  after  the  usual  grumbling 
attending  all  changes,  will  give  more  general  satisfaction  to  both 
consumers  and  producers.  It  is  usual  to  give  the  same  meter  rate 
to  all  consumers,  no  matter  how  large  or  small  their  requirements, 
or  what  the  class  of  business,  whether  residential  or  commercial. 
Here  is  an  actual  case  :  A  prominent  politician  in  a  certain  town 
took  lortv  16  c.p.  lamps,  in  billiard  room,  large  drawing  room  and 
other  public  rooms  seldom  used,  and  elsewhere  where  their  use 
was  continuous.  His  family  being  small,  he  really  occupied  only 
part  of  the  house,  and  the  whole  family  always  spent  about  half 
the  year  away  from  home.  Paying  by  meter,  of  course  there  was 
no  income  from  this  installation  half  the  year,  when  the  house  was 
shut  up.  During  the  other  six  months  the  occasions  when  the 
house  was  fully  lighted  were,  as  can  be  expected,  few,  and  the 
actual  consumption  of  energy  was  for  at  least  five  days  a  week 
about  what  an  average  lo-light  installation  should  reasonably  ex- 
pect to  pay  for.  This  means  that  ihe^onsumer  required  four  per 
cent,  of  the  total  capacity  of  the  plant  to  be  held  at  his  disposal 
during  the  entire  tweh'e  months,  while  he  paid  for  the  privilege 
just  half  as  much  as  another  consumer  who  lequired  only  one  per 
cent,  of  the  total  capacity.  In  other  words,  this  extraordinary 
condition  existed  that  the  latter  consumer's  rale  for  current  was 
eight  times  as  much  as  the  former's.  There  are  many  plants 
where  all  wiring  is  done  by  the  company  without  charge  to  the 
consumer.  In  such  a  case,  it  will  be  evident  that  a  consumer 
whose  maximum  demand  bears  a  large  ratio  to  his  average  may 
actually  be  a  source  of  loss  to  the  power  house. 

In  the  above  instance,  the  power  house  was  entitled  to  expect 
an  amount  of  business  sufficient  to  pay  four  per  cent,  of  the  entire 
fixed  expenses  of  the  plant,  for  interest,  depreciation,  wages, 
maintenance,  insurance,  taxes,  and  also  the  cost  of  the  coal  and 
water  consumed  in  supplying  the  amount  of  energv  actually  used. 
The  actual  payment  was,  over  and  above  the  cost  of  coal  and 
water  consumed,  just  one-half  of  one  per  cent,  of  all  the  fixed  ex- 
penses. The  total  annual  fixed  expenses  of  such  a  plant  that 
could  be  fairly  charged  against  the  incandescent  business  amount- 
ed to  about  $2,000.  The  above  installation  should  have  paid  four 
per  cent.,  orSSo;  it  really  paid  $10.  In  a  limited  sized  plant,  where 
the  demand  for  light — or  the  possible  demand — is  a  little  beyond 
the  capacity,  such  an  installation  is  relatively  an  actual  loss.  It  is 
an  exaggerated  case,  although  an  actual  one,  but  every  plant 
that  sells  by  mett  r  will  have  some  similar  experience.  Many  a 
house  is  wired  for  fifteen  lights,  while  the  average  consumption  is 
reasonable  for  four.  The  maximum  number  burning  at  any  lime 
will  be  possiblj'  eight  or  nine.  Here,  while  the  consumer  should 
(on  the  above  basis)  pay  one-eighth  of  the  fixed  expenses,  he  ac- 
tually pays  only  one-sixteenth,  or  half  as  much  as  he  should.  It 
is  true  that  the  difference  amounts  only  to  S4,  but  he  is  paying  the 
power  house  for  energy  S4  less  than  it  costs  to  produce  that 
energy.  This  is  one  good  way  to  avoid  being  troubled  with 
having  dividends.  The  remedy  is  simple,  and  suggests  itself  at 
once.  A  minimum  charge  should  be  made  to  a  consumer,  pro- 
portionate to  the  size  of  his  installation  to  cover  his  proportion  of 
all  the  fixed  expenses  of  the  plant,  and  then  the  energy  consumed 
as  registered  by  the  meter  should  be  charged  in  addition.  In  this 
way  only  will  each  and  every  consumer  pay  a  fair  proportion  of 
the  expenses.  The  way  of  determining  this  minimum  charge  is 
to  establish  what  are  the  fixed  expenses  of  the  plant,  taking  into 
consideration  ahvays  interest  on  first  cost,  depreciation  at  a  per- 
centage, insurance,  taxes,  and  dividing  the  total  by  the  number  of 
lamps  which  can  be  expected.  Then  each  lamp  must'  return  at 
least  this  calculated  minimum,  in  order  that  it  may  pay  its  way. 
If  it  does  not,  then  it  simply  represents  bad  business. 

It  may  be  objected  that  to  charge  this  minimum  will  cause  the 
loss  of  many  customers,  and  that  such  method  Is  unnecessary  be- 
cause the  results  of  the  whole  year's  operation  are  a  dividend  ; 
that  the  good  and  the  bad  must  be  taken  together;  and  the 
policy  of  management  inust  be  judged  In  the  bulk,  and  not  piece- 
meal. This  point  is  well  taken  where  the  business  is  not  suffi- 
cient to  fill  the  power-house  up  to  its  full  capacity  :  but  in  many 
plants  it  is  beyond  the  present  capacity,  but  hardly  enough  to 
justify  a  considerable  increase.  In  such  a  case  the  substitution 
of  a  consumer  whose  average  consumption  is  nearer  to  his  max- 
imum for  one  whose  installation  is  largely  in  excess  of  his  usual 
requirements.  Is  evidently  a  clear  gain  to  the  plant.  If  instead 
of  the  one  60  light  customer  with  his  six  months*  absence  and  av- 
erage of  to  lights,  five  customers  could  be  obtained  for  eight 
lights  each  with  an  average  requirement  of  four  all  the  year,  the 
result  to  the  plant  would  be  twenty  paying  lights  for  twelve 
months,  instead  of  only  ten  paying  lights  tor  six  months.  It  is 
very  probable  that,  it  a  minimum  rate  be  charged  for  water  sup- 
ply, the  business  of  some  consumers  w'ould  drop  off  altogether,  be- 
cause it  would  take  some  time  for  people  to  understand  that  if 
they  require  a  certain  proportion  of  the  power  house  to  be  reserv 
ed  for  their  u^e  (and  thus  i-ender  it  unavailable  for  other  business) 
they   should    pay    for    the   privilege   whether   they    use  it  or  not 

St  ill,  it  Is  plain  that  a  thoroughly  successful  business  cannot  be  built 
up  on  erroneous  principles,  and  it  does  not  seem  equitable  that  the 
small  consumers — who  really  are  the  best  paying  ones — should  be 
discriminated  against   so  very*  heavily  as  In   the  above  example. 

The  imposition  of  a  minimum  yearly  or  monthly  sum — In  pro 
portion  to  the  number  of  lights  installed — to  cover  all  the  fixed 
expenses  of  the  power  house,  should  be  offset  by  taking  out  that 
factor  In  calculating  the  co^t  per  kilowatt  hour.  The  resultant  meter 
charge  per  k.w.  hr.  would  be  found  10  be  so  greatly  reduced  as  to 
attract  many  new  consumers,  to  the  great  advantageof  the  business. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note. — Secretaries  of  Associations  are  reauested  lo  forward  nutter  for  publi- 
cation in  this  Depanmrnt  not  later  than  the  6th  of  each  month. 

THE  STEAM  BOILER  AND  ITS  SAFETY.' 

Hv  F.  t;.  Mitchell.  M.E.,  London. 

The  modern  dcnuind  for  high  pressure  engines  is  fostering 
sectional  and  water-tube  boilers.  The  more  rapid  adoption  of 
such  boilers  is  retarded  on  account  of  so  many  of  their  parts  be- 
ing made  of  cast  iron,  together  with  so  many  joints  and  connec- 
tions. These  are  objected  to  by  the  old  type  manufacturers  and 
those  unwilling  lo  accept  something  new.  Nevertheless,  the  ex- 
ternal, horizontal,  lubuKir  boiler  will  soon  be  out  of  the  modern 
class  as  a  steam  generator.  It  is  limited  in  the  thickness  of  sheet, 
and  therefore  in  its  diameter.  Consequently,  on  account  of  its 
being  externally  fired,  its  pressure  and  power  is  limited.  This 
alone  has  turned  the  attention  of  boiler  manufacturers  (o  a  more 
perfect  arrangement  for  stationary  as  well  as  marine  purposes. 

.■\t  the  present  day  the  demand  is  for  high  pressure  in  station- 
ary boilers,  embracing  several  designs  of  water  tube  and  inter- 
nally fixed  boilers  of  different  type.  From  an  economical  stand- 
point there  is  little  difference,  notwithstanding  the  claims  and 
reports  of  efficient  tests  advanced  by  the  makers  of  the  different 
designs.  On  the  other  hand,  as  to  the  safe  working  pressure  of 
the  boiler,  we  are  compelled  to  take  the  maker's  figures,  as  there 
is  no  law  in  this  province  formulating  the  proper  rules  founded  on 
mechanical  principles  to  determine  the  safe  working  pressure  of 
the  steam  boiler. 

An  instance  of  the  above  occurred  to  me  quite  recently  when 
called  upon  to  inspect  a  horizontal,  tubular,  externally  fired  boil- 
er. The  dimensions  of  the  boiler  were  72"  diameter  and  16'  long. 
The  plates  were  of  steel  }s"  thick,  with  a  tensile  strength  of  60,- 
000  lbs.  per  sq.  inch.  There  were  114 -3"  tubes  and  the  heads 
were  of  flange  steel  yz"  thick.  The  longitudinal  joints  were 
double  riveted,  the  rivets  being  i^"  in  diameter,  and  the  pitch  3", 
and  it  is  fair  to  suppose  the  holes  at  fj".  The  efficiency  of  the 
joint  so  far  as  net  sections  of  plate  are  concerned  is  3"-8i25-=- 
3"  =  72.97o.  The  area  of  a  ^"  hole  being  0.5185  sq.  in.,  the 
single  shearing  strength  of  one  rivet  is  .5185  x  38,000=  19,700  lbs. 
As  there  are  two  rivets  in  a  unit  section  of  the  joint  (the  joint  be- 
ing double  riveted),  the  total  shearing  strength  of  the  rivets  in  a 
unit  section  is  39,400  lbs.  The  strength  of  a  strip  of  the  solid  plate 
3"  wide  being  3  x  ^  x  60,000  lbs,  is  equal  to  67,500  lbs.  Then, 
for  the  efficiency  of  the  joint,  so  far  as  the  rivet  area  is  concerned, 
is  39,400  divided  by  67.500  =  58.4%.  This  is  much  less  than  the 
efficiency  of  the  net  section,  therefore  it  follows  that  the  joint  is 
badly  proportioned.  The  rivet  area  is  too  small  ;  notwithstand- 
ing this,  the  builders  had  no  hesitation  in  recommending  this 
boiler  for  a  safe  working  pressure  of  100  lbs.  per  sq.  inch,  where- 
as with  a  factor  of  safety  of  5,  the  safe  working  pressure  on  it  is 
73  lbs.  per  sq.  inch.  The  safety  valve  was  set  at  100  lbs.  per  sq. 
inch,  and  the  owners  of  this  boiler  congratulated  themselves  on 
their  new  steel  boiler.  Really,  the  boiler  was  no  stronger  with 
the  60,000  lbs.  steel  than  it  would  have  been  with  50,000  lbs.  iron. 
Now,  a  proper  double-riveted  lap  joint  for  this  boiler  would  be, 
diameter  of  rivet  ^",  pitch  3-1V';  efficiency  of  joint  69.4%. 
This  would  give  a  safe  working  pressure  (with  a  factor  of  5)  of 
87  lbs.  per  sq.  inch. 

Many  years  ago  Sir  VV'illiam  Fairbairn  stated  the  efficiency  of  a 
single  riveted  joint  to  be  56""/^,  and  that  of  a  double  riveted  joint 
to  be  70%.  No  doubt  he  meant  it  lo  be  understood  that  this  was 
the  limit  practically  obtainable  with  careful  design  ai^  construc- 
tion, and  I  am  sorry  to  say  that  it  is  a  common  practice  among 
engineers  who  should  know  better,  to  allow  56  and  70  per  cent. 
for  single  and  double  riveted  joints  respectively,  without  the  least 
regard  lo  the  actual  proportions  of  the  joint. 

Another  case  which  came  under  my  observation  not  long  ago 
was  a  horizontal,  tubular  boiler,  externally  fired,  48"  diam.  and 
12'  long.  The  plates  were  of  steel,  60,000  lbs.  tensile  strength, 
T^j"  thick  and  single  riveted.  The  diameter  of  Ihe  rivets  was  ^, 
and  the  pitch  1  -  ^",  and  the  heads  %"  thick.  The  workman- 
ship of  this  boiler  was  excellent  in  every  respect,  and  I  believe 
the  material  was  also.  The  only  objectionable  point  about  the 
boiler  was  the  riveted  joint.  The  diameter  of  the  rivets  being  ^", 
we  will  suppose  the  holes  to  be  fj",  or  0.6875.  The  pilch  being 
1.75,  the  efiiciency  of  the  joint  so  far  as  the  net  section  of  the 
plate  is  concerned  is  '-^ — ^'-60.7%.     The  area  of  a  fj     hole 

•  Paper  read  before  the  Hamilton  Association,  C..\.S.E.,  at  December  meeting. 


being  0.3712  sq.  in.,  the  strength  ol  one  rivet  (assuming  the  shear- 
ing strength  of  ri\cl  iron  were  lo  be  38,000  lbs.  per  sq.  inch)  is 
3712  X  38,000  =  14,100  lbs.,  and  the  strength  ol  a  strip  of  Ihe  solid 
plaie  1.75"  wide  being  1.75  x  ,',"  x6o,ooo  =  32, 800  lbs.  VV'e  find 
that  the  efficiency  of  the  joint  so  tar  as  the  rivet  section  is  con- 
cerned is  14,000  divided  by  32,8oo  =  437„.  whereas  if  properly 
designed  it  should  be  567o-  Now,  why  is  it  that  an  otherwise 
good  boiler  manufacturer  will  allow  construction  such  as  this? 
He  might  as  easily,  and  without  any  more  expen.se,  have  turned 
out  a  very  much  better  and  safer  boiler.  It  may  be  possible  that 
Ihe  templets  used  had  been  arranged  for  40,000  or  45,000  lbs.  per 
St],  inch  iron.  Bui  this  does  not  explain  the  whole  thing,  for  now- 
adays Ihe  manufacturer  will  go  even  a  step  closer  by  using  only  a 
factor  of  4  with  practically  the  same  externally  fired  boiler. 

There  are  many  defects  that  are  likely  to  be  found  :ibout  a 
steam  boiler,  and  the  ones  most  common  are  corrosion  and 
grooving  along  the  girth  seams,  generally  on  the  bottom  sheets, 
and  cracks  extending  from  the  edge  of  the  sheet  to  the  rivet 
holes.  On  the  outside  landing,  this  is  more  often  found  where 
heavy  plates  are  used.  The  most  serious  form  of  corrosion  is 
that  which  attacks  the  plates  .ilong  the  water  level,  forming  a 
continuous  line  of  weakness.  This  is,  of  course,  due  to  the  acids 
in  Ihe  feed  water,  and  can  only  be  remedied  by  improving  the 
supply.  External  grooving  is  often  due  lo  leaky  calking,  and  is 
very  often  caused  by  the  use  of  what  is  known  as  a  split  calking 
tool  having  broken  the  skin  of  the  metal.  Buckled  or  boged 
sheets  usually  result  from  neglect  in  keeping  the  boiler  clean. 
Soft  deposits  are  permitted  to  accumuUtte  over  the  fire  and  be- 
come hard,  allowing  the  pKites  to  become  overheated  and  to  be 
pushed  down  with  the  pressure.  In  iron  boilers  this  has  been  at- 
tended by  ruptures,  while  in  steel  boilers  Ihe  buckled  part 
grooves  thinner  at  its  lowest  point  until  a  small  hole  causes  a  leak. 

I  wish  to  mention,  before  closing,  a  very  important  considera- 
tion about  Ihe  steam  boiler,  and  that  is,  Ihe  so-called  mountings. 
How  many  boilers  do  we  meet  with  that  have  a  perfect  working 
safety  valve,  one  that  will  permit  the  escape  of  steam  as  fast  as 
the  boiler  will  generate  it,  and  not  allow  the  pressure  to  exceed 
at  most  10  lbs.  above  what  it  was  set  for?  Anything  else  is  only 
an  excuse  for  a  safety  valve.  It  is  also  a  common  thing  to  see 
water  columns  connected  to  the  boiler  with  }4"  and  Js"  pipe  and 
with  3  and  4  bends  in  it,  and  a  small  pet-cock  at  the  bottom  to 
blow  il  out  ?  This  is  another  excuse.  Also,  how  often  do  we  see 
a  common  plug-cock  put  on  for  a  bottom  blow-off?  There  are 
no  mountings  or  fittings  loo  good  for  a  boiler,  and  none  other 
should  be  used  or  allowed  to  be  used. 


WATER  POWER  ARBITRATION. 

In  regard  lo  an  item  in  our  last  issue  in  reference  to  an  arbitra- 
tion between  the  Laurenlide  Pulp  Co.  at  Grande  Mere,  on  the  ht. 
Maurice  river,  and  the  province  of  Quebec,  as  to  the  purchase  of 
some  six  islands  in  the  river  at  that  point,  w*e  desire  to  state  that 
the  great  water  power  at  Shawenegan  Falls  was  not  in  any  way 
connected  with  the  matter  in  question.  That  part  of  the  properly 
at  this  point  upon  which  any  considerable  water  power  develop- 
ment must  be  made  is  owned  by  Mr.  John  Forman,  of  Montreal, 
and  he  expects  to  be  able  to  utilize  it  in  the  near  future.  Its  im- 
portance may  be  surmised  from  the  information  given  us  that  it  is 
possible  upon  this  property  to  create  a  development  of  200,000  lo 
250,000  horse  power,  at  a  cost  per  horse  power  not  approachable 
by  any  water  power,  so  far  as  is  known,  upon  this  continent.  F'or 
electrical  developments,  paricularly,  this  property  offers  the  most 
extraordinary  advantages,  and  the  recent  completion  and  opera- 
tion of  the  Great  Northern  Railway  to  within  a  mile  and  a  quarter 
of  the  property  brings  these  advantages  within  commercial  reach. 

As  to  the  arbitration  between  the  Laurentide  Pulp  Company  and 
the  province  of  Quebec,  we  learn  thai  some  of  the  islands  were  in 
the  water  fall  of  Chute  de  la  Grande  Mere,  and  the  others  in  the 
river  close  by,  and  that  the  right  was  asked  to  partially  fill  up  Ihe 
bay  below  the  falls,  and  so  create  a  so-called  beach  lot.  The 
arbitrators  absolutely  refused  to  commit  themselves,  and  inas- 
much as  the  Laurentide  Co.  now  own  the  whole  of  the  land  on 
each  side  of  the  river,  as  well  as  all  the  islands  in  the  river  at  that 
point,  they  can  use  the  whole  of  the  water  in  the  river  at  that 
point,  if  this  were  possible,  without  the  slightest  interference  from 
anyone,  so  long  as  they  leave  water  enough  in  the  channel  to 
drive  the  logs  of  the  lumbermen. 


The  horizontally  set  Crocker  turbine  for  the  electric  light  plant 
at  Weedon,  Que.,  has  arrived  from  Sherbrooke,  and  is  being 
connected  to  generators. 


Jantiarw   iSqq 
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THE  LONDON  SPECIHCATIONS. 

Toronto,  Ont.,  Dec.  lytb,  i8g8. 
Editor  CANADrAN  ELECTRrCAL  News  ; 

Dear  Sir, — Replying  to  yours  of  2gth  Aujjust,  I  have  been  out 
of  Toronto  since  then,  but  if  of  any  interest  at  this  late  date, 
would  comment  on  the  London  specifications  as  follows  : 

I  don't  think  it  right  to  call  for  tenders  on  work  that  has  not 
been  previously  sanctioned  by  the  ratepayers;  it  is  simply  intended 
as  a  menace  to  the  existing  company,  and  is  not  a  proceeding 
creditable  to  the  London  corporation. 

The  specifications  do  not  interest  Canadian  manufactureis,  as 
they  distinctly  call  for  a  Brush  machine  and  an  .A.dams-Bagnall 
lamp.  To  specify  a  particular  efficiency  is  beyond  the  scope  of 
an  engineer's  duty.  Efficiency  is  of  value  merely  in  relation  to 
price.  A  high  efficiency  machine  may  be  held  at  so  high  a  figure 
that  one  of  lower  actual  efficiency  and  less  cost  may  be  the  better 
investment.  There  is  many  a  good  machine  made  that  will  not 
reach  86%  ;  these  are  all  excluded.  The  amount  of  belting  re- 
quired is  not  mentioned,  although  a  detail  so  important  might  be 
expected  in  a  specification  that  considers  it  necessary  to  specify 
that  "armatures  shall  be  electrically  and  mechanically  balanced.  " 
1  do  not  believe  in  any  such  fancy  tests  as  short-circuiting  a 
machine  for  five  minutes.  Its  imposition  shows  that  the  engineer 
does  not  understand  the  operation  of  an  automatic  current  regu- 
lator. 

As  to  lamps,  no  engineer  has  a  right  to  specify  any  particular 
apparatus,  more  especially  when,  as  is  abundantly  evident  in  this 
case,  he  knows  nothing  about  it.  The  Adams-Bagnall  lamp  con- 
tains certain  patented  features,  which  the  London  engineer,  prob- 
ably after  "expert"  investigation,  decided  would  render  it  superior 
to  any  other.  And  yet  his  investigation,  while  convincing  him  of  its 
superiority,  leaves  him  in  the  dark  as  lo  whether  it  contains  com- 
plicated clockwork  mechanism  or  even  the  usual  cut-out  device  ! 
This  is  evident,  for  he  stales  it  must  not  have  the  one  and  must 
have  the  other.  The  London  engineer's  opinion  on  such  a  point 
is  evidently  of  value.  Having  demanded  a  particular  lamp,  can 
he  justiv  hold  a  contractor  responsible  for  its  "flaming  or  hissing"? 

The  rest  of  the  specifications  illustrate  the  general  principle  that 
when  amateurs  go  into  details  they  are  sure  to  leave  out  as  much 
as  they  put  in,  and  to  leave  loop-holes  everywhere.  It  is  a  pure 
waste  of  time  to  specify  the  dimensions  of  cross-arms.  I  should 
say  that  the  clauses  covering  everything  but  machines  and  lamps 
represent  the  result  of  a  careful  study  on  the  part  of  the  engineer 
of  the  outside  work  of  the  London  Electric  Co.  On  the  whole,  the 
specification  appears  to  be  largely"  composed  of  sentences  copied 
out  of  manut'acturers'  catalogues  descriptive  of  their  apparatus, 
held  together  by  words  and  conditions  representing  the  knowledge 
of  one  who  had  to  measure  a  cross-arm.  It  is  about  the  most 
bare-faced  confession  of  ignorance  and  partiality  that  could  be 
decenlly  made,  and  I  do  not  for  one  moment  believe  that  it  is  the 
work  of  the  London  city  engineer.  It  is  the  result  of  collabora- 
tion between  the  agents  of  a  manufacturing  company  and  some 
pushing  lineman. 

Vours  truly, 

George  White-Fraser. 


both  direct  and  alternating  current  from  the  same  machine,  as 
well  as  the  first  application  of  rotary  transformers.  The  sale  in- 
cludes one  45-ton  Baldwin-VV'estinghouse  electric  locomotive. 


LARGE  SALE  OF  RAILWAY  APPARATUS. 

Mr.  \V.  a.  Johnson,  of  the  W.  A.  Johnson  Electric  Company, 
reports  the  recent  sale  o(  W'l-stinghouse  apparatus  to  the  Metro- 
politan Railway  Company  of  Toronto,  to  be  used  in  connection 
with  the  extension  of  the  present  railway  to  Lake  Simcoe.  In  the 
power  house  at  Bond  Lake  w-ill  be  installed  two  6o-cycle,  three- 
phase  A.C.  D.C.  generators,  each  of  about  400  h.p. ;  and  a  full 
complement  of  switchboard  apparatus,  step-up  transformers, 
lightning  protection,  etc.,  will  be  provided.  The  transmission 
voltage  will  be  16,500.  There  will  be  two  rotary  transformers, 
60  cycles,  three-phase,  giving  570  volts  on  direct  current  side. 
These  will  be  located  at  sub-stations  about  14  miles  from  the  gen- 
erating station,  step-down  static  transformers  being  provided  to 
reduce  the  voltage  to  that  suitable  for  the  rotaries.  Thegenerator 
switchboard  will  consist  o(  eight  marble  panels,  the  sub-station 
switchboards  of  five  marble  panels,  with  non-arcing  and  tank 
lightning  arresters.  In  addition  to  the  above,  there  will  be  pas- 
senger and  freight  car  equipments,  including  one  quadruple  equip- 
ment for  heavy  freight  car  and  double  equipments  for  two-light 
freight  cars,  two  double  equipments  for  ordinary  passenger  cars, 
and  two  quadruple  equipments  for  heavy  passenger  coaches  ;  the 
motors  being  used  in  these  will  be  38  B.  50  h.p.  each.  We  believe 
this  is  the  first  installation  in  Canada  to  use  a  generator  delivering 


AN  INCORRECT  ADDRESS. 


A  MISLEADI.NG  error  occurred  in  the  reference  to  the  new  quar- 
ters of  Messrs.  Ness,  McLaren  &  Bate,  Montreal,  which  appeared 
in  our  last  issue.  Their  factory,  office  and  show-rooms  are 
located  at  419  St.  James  street,  corner  of  Craig,  instead  of  at  the 
corner  of  Seigneurs  and  Craig  streets,  as  given.  Persons  desirous 
of  purchasing  telephones,  telegraph  instruments,  annimcialors, 
switch-boards,  fire  alarm  apparatus  and  other  electrical  supplies 
are  requested  to  note  this  correction. 


WARNING  AGAINST  ACETYLENE. 

The  Rat  Portage  Miner  &  Rainy  Lake  Journal  quotes  as  fol- 
lows from  the  Boston  Herald  :  Edward  Atkinson,  President  of 
the  Boston  Manufacturers'  Mutual  Fire  Company,  in  view  of 
recent  renewed  efforts  to  introduce  calcium  carbide  and  acety- 
lene gas  into  commercial  and  manufacturing  establishments, 
has  published  a  cautionary  circular  in  which  he  says  : 

"  The  purpose  of  this  caution  is  to  call  upon  each  and  all  of  our 
members  not  to  make  use  either  of  calcium  or  acetylene  gas  with- 
out full  advisement  and  consultation  at  the  time  the  pioposed  ap- 
plication is  to  be  made.  It  may  happen  that  the  use  of  these  ma- 
terials may  be  made  safe.  At  present  they  are  not  deemed  so. 
Therefore  the  introduction  of  either,  without  the  consent  of  the 
underwriters,  would  make  an  alteration  in  the  condition  of  the  risk 
not  contemplated  in  the  original  contract.  It  is  therefore  sug- 
gested that  no  new  method  of  lighting  shall  be  permitted,  even 
for  experiment,  without  consultation.  " 


ENGINEERING  NOTES. 

A  rule  by  which  lo  estimate  the  power  of  a  double  belt  is  given 
as  follows:  Divide  the  number  of  square  feet  that  passes  over  one 
of  the  pulleys  in  a  minute  by  40.  The  result  will  be  the  power 
that  it  can  develop.  The  authority  which  gives  it  says  that  it  does 
not  contain  many  fine  points,  but  the  results  are  just  as  reliable 
as  those  obtained  by  more  complicated  methods.  Probably  this 
is  true. 

Oil  for  Boiler  Scale. — The  use  of  oil  as  a  scale  remover  in 
steam  boilers  is  treated  in  an  article  in  a  recent  issue  of  The  Loco- 
motive, the  conclusions  of  which  are  summed  up  as  follows  : 
Mineral  oil  is  often  useful  for  the  prevention  or  removal  of  scale, 
when  it  is  properly  applied;  in  the  prevailing  method  of  introduc- 
tion, it  gives  good  results  in  many  cases  ;  but  when  it  has  not 
proved  as  effective  as  desired,  we  recommend  that  the  boiler  be 
dried  out  and  that  the  kerosene  be  sprayed  upon  the  plates  and 
tubes.  It  is  important  to  avoid  the  use  of  open  lights  in  or  about 
a  boiler  that  is  being  so  treated;  incandescent  eleclric  lights  are 
the  safest  to  use.  Finally,  kerosene  is  very  serviceable  for  remov- 
ing lubricating  oils  from  plates  and  tubes. 

Rope  Transmission. — In  a  paper  on  power  transmission  by 
ropes  and  belts,  read  before  the  French  Society  of  Civil  Engineers, 
V.  Dubreuil  states  that  one  great  advantage  possessed  by  ropes 
is  that  cyclical  variations  in  the  speed  of  the  driving  pulley  are 
"  damped  "  by  the  ropes,  so  that  the  speed  of  the  driving  pulley 
is  much  more  uniform  than  that  of  the  driver.  Ropes  are  also 
useful  when  the  two  lines  of  shafting  are  not  peifectly  parallel. 
The  velocity  of  the  rope  should  not  be  less  than  about  4,500 
feel  per  minute,  nor  more  than  5,000  feet,  while  with  belts  a  velocity 
of  as  little  as  600  feet  per  minute  may  be  used,  but  the  maximum 
should  not  exceed  4,000  feet  per  minute,  above  which  the  centri- 
fugal force  prevents  the  proper  adhesion  of  the  belt  to  the  pulley. 
For  great  distances  between  the  lines  of  shafting  ropes  should 
be  used  ;  though  in  exceptional  cases  they  may  be  employed 
with  as  little  as  12  feet  between  shaft  centres,  in  general  the 
distance  should  not  be  less  than  20  feet.  Spans  of  as  much  as 
328  feet  have  been  worked  by  ropes  with  only  intermediate 
support.  Lender  no  circumstances  should  the  diameter  of  the 
smallest  pulley  be  less  than  30  times  the  diameter  of  the  rope,  and 
in  general  the  pulley  ratio  should  not  be  greater  than  four  to  one. 
Three  standard  ropes  of  manila,  hemp  or  cotton  may  be  used. 
Hemp  is  much  cheaper  than  cotton,  and  usually  wears  longer, 
but  is  less  pliable.  To  facilitate  estimates,  the  approximate 
weight  of  a  rope  pulley  may  be  taken  as  5)^  pounds  per  groove 
for  each  inch  of  diameter,  though  single  groove  pulleys  will  weigh 
d    able  this  amount. 
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KDITOR'S  ANyOVNCEMESTS. 

Correspondence  is  invited  upon  all  topics  legitimately  coming  within  the  «cope  of 
thb  journal. 

The  "  Canadian  Electrical  News  "  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 
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Electrical  Students' 
CompetitioD. 


In  the  announcement  which  appeared 
in  last  issue  headed  "Canadian  Elec- 
trical Students'  Competition,"  a  typo- 
graphical error  was  made.  In  the  subjects  of  theses, 
No.  5  should  have  read,  "  A  Concise  Description  of  a 
Method  of  Testing  Transformers  for  Efficiency  at 
Various  Loads,  both  as  regards  Regulation  and  Core 
Loss."  Students  of  electricity  who  may  not  have 
learned  of  the  competition  mentioned  are  referred  to  our 
December  issue  for  particulars,  and  are  urged  to  enter 
the  list  of  competitors  for  the  prizes  offered. 


The    arbitrators    named    to  adjust  the 

®'"''""*  "''*"""  difficulties    between    the  Grand   Trunk 
tration. 

Railway  Company  and  the  telegraph 
operators  employed  on  the  road  assumed  their  duties  in 
Toronto  on  January  7th.  The  company  is  represented 
by  Mr.  B.  B.  Osier,  Q.  C,  the  telegraphers  by  Grand 
Master  Sergeant,  while  Chief  Justice  Meredith  is  act- 
ing as  the  third  arbitrator.  The  two  subjects  to  be  ad- 
justed are  a  minimum  rate  of  wages  and  the  hours  of 
labor,  and  those  interested  believe  that  an  early  settle- 
ment will  be  arrived  at.  That  this  method  of  reaching 
an  understanding  between  the  representatives  of  capital 
and  labor  has  been  decided  upon,  is  a  tribute  to  the 
greater  enlightenment  of  the  people  in  the  closing  years 
of  the  nineteenth  century.  The  day  seems  near  at 
hand  when  labor  strikes  will  become  relics  of  the  past. 


An    interesting   paper   on    this    subject 

Long  Distance  Trans-  recently     presented     before     the 

.    mission  of  Power.  •'       '^ 

Society    of    Arts,    London,    by     Prof. 

George  Forbes,  under  whose  direction  the  huge  enter- 
prise of  the  Cataract  Power  Co.  at  Niagara  Falls  was 
planned  and  put  in  operation.  Prof.  Forbes  gives  it  as 
his  opinion  that  electric  power  can  be  transmitted    to    a 
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distance  of  500  miles,  using  a  pressure  of  20,000  to  30,- 
000  volts,  and  that  under  certain  circumstances  electric 
power  could  be  thus  transmitted  at  a  profit.  He  claims 
that  the  power  of  the  Victoria  Falls  on  the  Zambesi 
river  might  in  this  manner  be  economically  employed  in 
the  mines  of  Rhodesia,  and  that  the  city  of  Cairo  could 
be  lighted  more  cheaply  by  means  of  current  generated 
at  and  transmitted  from  the  First  Cataract,  400  miles 
distant,  than  by  steam  engines  on  the  ground. 


Our  attention  has  recently   been  called 

street  Railway      ^^    ^^^    necessity    of    an     organization 
Organization.  ^  ° 

representing  the  street  railway  in- 
terests of  Canada,  and  we  are  pleased  to  learn  that  in 
some  quarters  there  is  a  strong  feeling  in  favor  of  such 
a  movement  It  seems  that  the  smaller  mads  are  the 
most  anxious  that  the  formation  of  an  association 
should  be  effected.  It  is  pointed  out  that  there  are 
many  questions  in  common  affecting  the  operation  of 
street  railways  which  might  with  great  advantage  be 
dealt  with  by  an  association.  If  taken  up  independent- 
ly, the  expense  and  trouble  of  adjustment  is  certain  to 
be  much  greater  and  the  results  less  satisfactory.  The 
difficulty,  in  this  country,  of  working  successfully  an 
association  composed  of  street  railway  officials  is  quite 
apparent.  The  limited  number  of  railwajs  necessarily 
prohibits  a  large  membership,  while  the  great  distance 
from  the  east  to  west  of  the  Dominion  makes  it  extreme- 
ly doubtful  that  members  could  be  secured  in  British 
Columbia,  New  Brunswick  and  Nova  Scotia.  This 
would  confine  the  membership,  in  reality,  to  Ontario 
and  Quebec.  The  suggestion  has  been  made  that 
there  be  formed  a  street  railway  section  of  the  Canadian 
Electrical  Association.  This  would  be,  perhaps,  the 
wiser  course  to  pursue.  In  the  past,  we  fear  the  asso- 
ciation named  has  been  regarded  as  non-representative  of 
the  street  railway  branch  of  the  electrical  industry,  but 
this  has  been  due  to  the  fact  that  it  received  its  chief  sup- 
port from  the  electric  lighting,  telephone  and  telegraph 
interests.  Just  how  to  effect  an  organization  that  will 
best  serve  the  interests  of  the  street  railway  companies 
cannot  be  easily  defined,  but  we  have  referred  to  the 
matter  in  the  hope  that  a  discussion  may  be  provoked, 
and  some  course  of  action  outlined  bv  those  interested. 


Th3   time   granted  by  the  Ontario  gov- 
The  Niagara  Falls  .       .         .,         ^  ,.  ... 

Power  Franchise,     ernment^   to     the     Canadian     Niagara 

Power  Company  for  the  development 
of  a  fixed  quantity  of  power  on  the  Canadian  side  of 
Niagara  Falls  expired  on  November  ist,  1898.  The 
company  not  having  fulfilled  its  agreement  in  this  re- 
spect, the  question  was  submitted  to  the  courts  to  de- 
cide whether  or  not  the  franchise  should  be  declared 
void.  The  questions  which  the  High  Court  of  Justice 
was  asked  to  decide  were  as  follows  :  1st.  Is  the  agree- 
ment void  by  reason  of  the  failure  of  the  Canadian 
Niagara  Power  Company  to  have  10,000  horse  power 
developed  and  ready  for  use  by  November  ist  last? 
2nd.  May  the  government  declare  the  agreement  for- 
feited ?  3rd.  If  the  agreement  cannot  be  declared 
wholly  at  an  end,  is  the  government  relieved  from  the 
agreement  not  to  grant  to  any  other  person  the  right 
to  use  the  waters  of  the  Niagara  river  ?  To  each  of 
these  questions  a  negative  decision  was  given,  thus  per- 
mitting the  Canadian  Niagara  Power  Company  to  con- 
tinue to  hold  its  franchise.  That  all  our  readers  may 
understand  the  situation,    we    will   review,    brieflv,  the 


circumstances  of  the  case.  In  April,  1892,  the  Cana- 
dian Niagara  Power  Company  entered  into  an  agree- 
ment with  the  commissioners  of  Queen  \'ictoria  Niagara 
Falls  Park,  which  agreement  was  ratified  by  the  Ontario 
government,  whereby  the  company  secured  exclusive 
control  of  the  right  to  develop  power  on  the  Canadian 
side  of  the  Niagara  river,  in  return  for  an  annual  pay- 
ment of  $25,000  for  the  first  ten  years,  the  amount  to 
be  increased  Si, 000  for  each  year  of  the  second  decade 
until  the  annual  rental  shall  have  reached  $35,000,  at 
which  figure  it  might  be  continued  for  80  years.  A 
provision  of  the  agreement  was  that  by  November  ist, 
1898,  the  company  should  have  completed  water  con- 
nections for  the  development  of  25,000  horse  power, 
and  have  actually  ready  for  use  and  transmission  10,000 
horse  power.  Some  time  previous  to  November  ist, 
the  company  applied  to  the  park  commissioners  for  an 
extension  of  time,  but  the  Ontario  government, 
although  hesitatingly,  refused  to  grant  the  request. 
Recourse  was  then  taken  to  the  courts  to  ascertain  if 
the  Niagara  Power  Company  still  had  any  legal  right 
to  the  franchise,  with  the  result  given  above.  The 
ruling  of  the  court  certainly  seems  ambiguous,  inasmuch 
as  it  places  the  owners  of  the  franchise  in  an  almost 
helpless  position.  If  a  violation  of  the  terms  of  the 
agreement  is  not  sufficient  to  annul  the  contract,  the 
entire  agreement  is  of  little  value.  There  are  some 
peculiar  features  of  the  case.  The  company  contend 
that  they  have  supplied  the  local  demand,  and  that  up 
to  the  present  the  problem  of  long  distance  transmission 
has  not  been  satisfactorily  solved.  Their  method  of 
supplying  the  local  demand  was  by  placing  two  500 
horse  power  generators  in  the  power  house  of  the 
Niagara  Falls  Park  and  River  Railway,  situated  within 
the  park  limits.  These  are  belt  driven  by  the  two  tur- 
bines of  the  railway  company.  This  1,000  horse  power 
is  almost  entirely  consumed  by  the  Carborundum  Com- 
pany, the  Niagara  Falls  Electric  Light  Company,  and 
the  Carmelite  Monastery.  It  might  be  asked  what  the 
intention  of  the  government  was  in  granting  to  a  syn- 
dicate the  right  to  utilize  the  Niagara  power.  Was  it 
not  that  the  development  of  the  power  would  create  a 
growth  of  industrial  establishments  in  the  vicinity, 
the  supplying  of  the  then  existing  demand  being  of 
minor  importance  ?  It  is  noteworthy  that  while  prac- 
tically nothing  has  been  done  towards  utilizing  the  im- 
mense water  power  of  Niagara  Falls,  the  owners  of  the 
franchise  have  permitted  the  Cataract  Power  Company 
of  Hamilton  to  cut  off  one  of  their  most  promising 
fields  for  exploitation,  namely,  the  city  of  Hamilton, 
while  we  would  not  be  surprised  if,  in  the  near  future, 
the  same  company  would  be  supplying  current  to  the 
city  of  Toronto.  This  fact,  and  the  apparent  indifTerence 
and  inactivity  of  the  Niagara  Company,  gives  color  to 
the  suspicion  expressed  in  some  quarters  that  in  securing 
control  of  the  franchise  the  Canadian  Niagara  Power 
Company  had  some  other  motive  than  that  of  develop- 
ing the  power.  What  course  will  now  be  taken  is  a 
matter  of  interest.  Should  the  courts  not  be  asked  to 
decide  what  time  shall  be  given  the  company  for  the 
execution  of  the  work  agreed  upon  ? 


The  National  Carbon  Company,  of  Cleveland,  Ohio,  have  sent  us  a 
neat  calendar,  on  which  is  shown  a  view  of  their  extensive  works.  It 
alss  includes  the  inoonh'ghl  schedule  for  the  current  year. 

The  60  k.  w.  S.K.C.  generator  of  the  Dundas  Electric  Co.  has  been 
placed  in  position.  They  expect  to  have  their  water-power  in  opera- 
tion in  a  few  days,  and  will  begin  the  lighting  of  the  city  by  the  isth  of 
January. 
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I  TELEGRAPH /TELErHONE  I 

THE  TELEPHONE  IN  MONTREAL. 

The  Monlrcal  TelcKtapli  LOEiipaiiy,  wlilch  hail  control  of  ihe 
Edison  pateniN,  and  the  Dominion  Telegraph  Company,  which 
originally  exploited  the  Bell  telephone  patent,  both  com- 
menced operating  telephone  exchanges  in  Montreal  in  1878.  In 
1880  Ihe  Bell  Telephone  Company  was  organized,  and  immediately 
combined  these  two  exchanges  into  one,  at  the  same  lime  con- 
solidating the  whole  telephone  business  of  the  Dominion  under 
one  head.  Starling  with  a  capital  of  $500,000,  the  progress  of 
the  corporation  was  extremely  rapid,  until  now  its  capitalization 
is  represented  by  millions.  During  its  history  the  company  has 
occupied  three  different  buildings  for  its  main  exchange  in  Mon- 
treal. From  1880  to  1885  it  tenanted  the  upper  flat  of  the  City 
and  District  Savings  Bank  ;  the  upper  flat  of  the  British  Empire 
building  was  occupied  from  1885  to  1897,  and  in  Jubilee  year  Ihe 
company  moved  into  its  new  headquarters  on  ihe  corner  of  St. 
John  and  Noire  Dame  streets. 

The  new  building  is  in  every  respect  a  credit  to  the  city.  The 
dimensions  are  108  feet  on  St.  John  street,  35  feet  on  Notre  Dame 
street,  and  98  feet  on  Hospital  street,  six  stories  in  height. 
On  the  ground  floor  are  located  the  local  oflices  of  the  company, 
the  long  distance  telephone  rooms  and   waiting  rooms.     The  first 


Mr.  C.  F.  Sise, 

President  Bell  Telephone  Company. 

and  second  floors,  and  a  part  of  the  third,  are  rented  as  offices, 
etc.  On  the  third  floor  is  situated  the  battery  room,  chief  opera- 
tor's room,  offices,  etc.  On  the  fourth  floor  is  the  company's 
work-rcom.  The  Bell  Telephone  Company  has  four  other  ex- 
changes in  Montreal,  one  at  the  corner  of  St.  Catherine  and  .St. 
Andre  streets,  one  at  the  corner  of  Mountain  and  St.  Catharine 
streets,  one  at  2452  Notre  Dame  street,  and  one  at  Westmount. 
The  switchboards  in  these  exchanges  were  put  in  at  an  aggregate 
cost  of  $220,000,  that  at  the  main  exchange  alone  costing  $120,000. 

The  business  of  the  company  is  growing  rapidly.  Instead  of 
receiving  about  200  calls  a  day,  as  in  1880,  when  the  exchange 
was  opened,  the  average  number  of  calls  daily  in  Montreal  is  now 
about  117,000,  and  171  young  ladies  are  employed  to  answer  the 
calls. 

Previous  to  1892  the  Bell  Telephone  Company  manufactured 
their  own  appliances   and    instruments.     In    that    year  I  hey  were 


•succeeded  by  Ihe  Norlhorn  Kleclrlc  Company,  who  h.iM'  a  large 
factory  on  Aqueduct  street.  The  factory  commenced  operations 
wiih  three  men,  but  now  employs  250.  The  building  covers  a 
floor  area  of  about  30,500  square  feet,  and  contains  under  one 
roof  a  mechanical  department,  finishing  room,  brass  foundry, 
nickel-plating    room,    bufling    room,    blacksmith    shop,    polishing 


Mr.  C.  W.  Brovi'n, 

Superintendent  Ncrlhcrn  Electric  Company. 

room,  wire  insulation  department,  battery  department,  engine 
room  and  carpenter's  shop.  There  are  upwards  of  250  different 
machines  used  in  the  processes  of  manufacture. 

Presented  herewith  are  portraits  of  Mr.  C.'F.  Sise,  the  organ- 
izer and  president  of  the  Bell  Telephone  Company,  and  Mr. 
C.  VV.  Brown,  superintendent  of  the  Northern  Electric  Company. 


VALUE  OF  TELEPHONE  PLANT. 

The  appeal  of  the  Bell  Telephone  Company  against  an  assess- 
ment of  $638,649  on  their  plant  in  Toronto,  was  argued  before 
Judges  McDougall,  Dartnell  and  McGibbon  last  month.  Pre- 
viously the  plant  had  been  assessed  at  $100,000.  This  year  the 
assessment  was  proportioned  as  follows:  Land,  $8,750;  buildings, 
$24,000  ;  poles,  wires,  conduits,  etc.,  $377,992  ;  Temperance 
street  switchboard,  $177,174;  Yorkville  and  Parkdale  switch- 
boards, $50,773.  The  decision  of  the  Court  of  Appeal  in  the 
case  of  Ihe  assessment  of  the  Bell  Company's  plant  at  Hamilton 
stood  as  a  precedent.  This  decision  held  that  the  poles,  wires, 
etc.,  could  not  be  assessed  for  their  value  as  a  part  of  a  growing 
concern,  but  only  on  their  value  when  detached,  or  as  scrap  iron. 

Mr.  Albert  L.  Salt,  assistant  manager  of  the  Western  Electric 
Company,  New  York,  was  the  first  witness.  He  gave  his  esti- 
mate of  the  value  of  the  switchboards  as  follows:  Temperance 
street  $10,000  ;  Yorkville  avenue,  $1,900  ;   Parkdale,  $565.50. 

Mr.  Wm.  C.  Marshall,  inspector  for  the  C.  P.  R.  Telegraph 
Company,  said  that  the  wires,  poles,  etc.,  of  the  company  were 
of  no  value  when  detached.  They  would  not  realize,  on  sale,  the 
cost  of  taking  them  down.  The  only  articles  which  were  of 
any  value  were  the  braces,  which,  when  taken  down, 
would  realize  about  five  cents  each,  half  of  their  original 
cost.  The  wire  would  cost  about  four  dollars  a  mile  to 
take  down,  which  was  more  than  they  would  sell  for  as  scrap.  Mr. 
J.  J.  Wright,  manager  of  the  Toronto  Electric  Light  Company, 
gave  similar  testimony. 

Mr.  Edward  F.  Peck,  electric  light  superintendent  at  Brooklyn, 
N.Y.,  said  that,  as  an  outgrowth  of  his  eighteen  years'  experi- 
ence, he  considered  that  the  Bell  poles  could  be  removed,  as  they 
stood,  for  from  25  cents  each  to  $2.50.  It  was  worth  $2  to  erect 
a  25-foot  pole.  There  was  no  market  for  taken-down  galvanized 
iron  wire.  The  aerial  wire,  he  said,  was  valuable  only  as  scrap 
iron. 

Mr.  Hugh  C.  Baker,  manager  of  ihe  Bell  Telephone  Company 
in  Ontario,  stated  that  the  company  had  invested  in  the  Dominion, 
in  realty,  $4,171,432.91.  This  included  everything  except  switch- 
board instruments  and  indoor  plant.  He  believed  the  average 
life  of  poles  in  Toronto  to  be  about  six  years  ;  they  had 
now  lived  half  their  life ;  the  cables,  underground,  had  been 
used  about  four    years.      Cables    were    v^'orth    from    five    cents  to 
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eleven  cents  per  foot  ;  some  had  been  sold  at  $35  per  ton.  Wire 
was  worth  nine  or  ten  cents  a  pound  when  taken  down.  Poles 
taken  down  found  little  market,  and  would  be  worth  from  25 
cents  to  $2,  according  to  size. 

Expert  evidence  was  also  submitted  by  Messrs.  \V.  Bamtield, 
of  Pittsburtj,  formerly  manager  of  the  Pennsylvania  Telephone 
Company,  Jno.  C.  Reilly,  general  superintendent  of  the  \ew 
York  and  New  Jersey  Telephone  Company,  and  others,  the  case 
occupying  several  days.  The  decision  of  the  court  was  in  favor 
of  the  Bell  Telephone  Company,  the  assessment  being  reduced  10 
$102,550,  made  up  as  follows  :  Poles,  wires  and  conduits,  $53,900; 
Temperance  street  switchboard,  $12,000  ;  Yorkville  avenue  and 
Parkdale  switchboards,  $3,900  ;  land  and  buildings,  $32,750. 

The  court  found  as  follows  :  "  The  wooden  poles  are  valued  at 
25  cents  each  ;  the  rails  and  iron  poles,  considered  as  "scrap, 
what  the  market  allows,  including  cost  of  removal,  etc.,  are  put 
at  S3. 50  per  ton  net  ;  the  wire  is  rated  as  second-hand  and  is 
worth  nine  cents  a  pound,  while  the  attacliments  are  valued  at 
seven  cents  a  pound — all  considered  as  scrap." 


MR.  FREDERIC  A.  HAMILTON. 

Few  persons  in  Canada  have  had  a  more  extensive  experience 
in  sub-marine  telegraphy  and  general  cable  work  than  the  subject 
of  this  sketch,  Mr.  Frederic  A.  Hamilton,  M.I.E.E.,  M.  Can.  Soc. 
C.E.  Abrief  resume  of  his  services  in  this  connection  will  no  doubt 
interest  many  of  our  readers.  He  was  born  at  Dover,  England,  in 
the  }'ear  1S43,  and  after  leaving  school  engaged  in  the  mercantile 
marine,  sailing  to  India,  .\uslralia.  New  Zealand  and  the  Mediter- 
raneum.  He  served  as  a  volunteer  in  the  war  for  Italian  L'nit\' 
under  General  Garibaldi. 

Mr.  Hamilton  first  entered  the  telegraph  field  about  iSbS,  study- 
ing as  a  probationer  with    the    Sub-Marine  Telegraph    Company, 


Mr.  FRiiDERic  A.   Hamilton. 

one  of  the  oldest  companies  working  betvyeen  Great  Britain  and 
the  continent  of  Europe,  until  a  vacancy  offered  in  the  service  of 
the  Anglo-Mediterraneum  Telegraph  Company.  He  was  em- 
ployed on  their  Susa-Modica  line,  at  the  stations  at  Naples  and 
Messina,  and  was  appointed  manager  at  Florence,  but  being  de- 
sirous of  gaining  experience  in  sub-marine  telegraphy,  resigned 
and  returned  to  England,  and  received  an  appointment  in  the  Tele- 
graph Construction  and  Maintenance  Company  as  assistant  elec- 
trician. Whilst  in  this  company's  service  he  was  employed  in  the 
factories  at  Greenwich  during  the  manufacture  of  the  Falmouth, 
Gibraltar  and  Malta  cables,  and  on  the  expeditions  engaged  in 
laying  the  Mid-Channel  cable,  Lisbon-Falmouth,  Batavia-Singa- 
pore,  Singapore-Penang,  Penang-Madras,  Singapore-Hong-Kong, 
and  Batavia-Singapore  sections,  both  on  shore  and  ship.  He  was 
also  engaged  in  removing  faults  from  subterraneum  cables. 

Mr.  Hamilton  was  also  identified  with  the  inanufacture  and  lay- 
ing of  the  Ireland-Newfoundland  cable  and  the  Newfoundland- 
Cape  Breton  cables,  being  on  board  the  ship  laying  the  Sydney-St. 
Pierre  section,  and  on  shore  at  St.  Pierre  during  the  submersion 
of  the  St.  Pierre-Placenbia  section,  as  well  as  executing  other  re- 
sponsible commissions.  He  was  on  board  the  "  Great  Eastern  " 
in  expedition  for  repair  of  the  1865  Atlantic  cable  in  Mid-Atlantic, 
and  was  chief  electrician  on  the  Cuba  cable  repairs  and  in  laying 
shore-end  of  Brazilian  cable  at  Pernainbuco. 


In  the  year  1875  Mr.  Hamilton  was  employed  in  the  traffic 
manager's  department  of  the  Direct  United  States  Cable  Com- 
pany, and  in  the  following  year  was  appointed  electrician-in-chief 
to  the  .■\nglo-American  Telegraph  Company,  being  sixteen  years 
in  this  company's  service.  During  the  above  period  he  was  en- 
gaged in  numerous  imdertakings  in  cable  laying  and  repairing, 
and  in  other  operations  at  sea  and  on  shore,  in  connection  with 
the  telegraph  system  of  the  North  Atlantic.  This  experience 
afforded  a  wide  range  of  knowledge  with  regard  to  the  various 
methods  of  working  sub-marine  cables,  both  long  and  short  by 
Simplex  and  by  Duplex,  and  especially  embracing  the  important 
considerations  involved  in  the  question  of  the  selection  of  tracks, 
a  feature  closely  connected  with  the  study  of  the  principal  causes 
of  rupture  and  injury  to  sub-marine  cables.  His  services  in  this 
capacity  were  greatly  appreciated,  and  upon  several  occasions 
the  late  Sir  John  Pender  and  Mr.  Henry  Weaver,  late  managing 
director  of  the  .Anglo-American  Telegraph  Company,  took  occa- 
sion to  commend  him  upon  the  ability  displayed.  Since  resigning 
from  the  above  company  in  1892,  Mr.  Hamilton  has  been  practis- 
ing as  an  electrical  engineer  in  Halifax,  N.S.  He  has  had  con- 
siderable experience  in  the  installation  of  electric  light  plants  both 
afloat  and  on  shore,  and  in  his  private  practice  has  introduced  the 
same  degree  of  thoroughness  which  was  one  of  the  chief  factors 
of  his  success  in  telegraph  work. 

Mr.  Hamilton  was  elected  an  associate  of  the  Institution  of  Elec- 
trical Engineers  in  1873,  and  was  advanced  to  member  in  i885. 
He  is  also  a  member  of  the  Canadian  Society  of  Civil  Engineers 
and  the  Maritime  Electrical  Association.  It  will  be  remembered 
that  at  the  convention  of  the  latter  society  in  September  last,  he 
presented  an  interesting  paper  on  *'  Electric  Gong  Buoys—  Audible 
vs.  X'isual  Signals."  He  has  also  contributed  to  the  Journal  of 
the  Institution  of  Electrical  Engineers  papers  on  "  Su'omarine 
Cables,"  "  Shipping  Buoys  from  Cable  Ships,  "  and  "  Repairs  to 
Submarine  Cables,"  and  to  the  Canadian  Magazine  an  article  on 
"  Laying  a  Sub-Marine  Cable." 


SHORT-aRCUITS. 

Mr.  Fred.  Cleveland,  forinerly  of  the  Great  Northwestern  Tele- 
graph Company,  Montreal,  spent  a  few  days  in  that  city  at 
Christmas,  visiting  his  friends. 

The  Victoria  Telephone  Company  held  its  annual  meeting  at 
Beaverlon,  Ont.,  last  month,  at  which  it  was  decided  to  extend 
the  system  to  Pefferlaw,  Bcaverton  and  Bolsover. 

The  Department  of  Public  Works  at  Ottawa  has  invited  tenders 
for  the  construction  of  a  telegraph  line  from  Alberni  to  Cape 
Veale,  in  British  Columbia,  a  distance  of  38  miles. 

Mr.  R.  B.  McMicking,  manager  of  the  V'ictoria  and  Esquimault 
Telephone  Company,  Victoria,  B.C.,  was  recently  presented  by 
his  employees  with  a  pretty  cane,  ornamented  with  silver  bands 
and  tips,  and  suitably  engraved. 

Mr.  William  H.  Hayes,  assistant  manager  of  the  Bell  Telephone 
Company  at  London,  Ont.,  has  been  transferred  to  Windsor, 
where  he  will  assume  the  position  of  local  manager.  Mr.  Hayes 
is  to  be  congratulated  upon  his  promotion. 

It  is  said  that  four  Ottawa  barristers  will  seek  incorporation  at 
the  next  session  of  the  Dominion  parliament  as  the  Royal  Tele- 
graph Company,  with  a  capital  of  Si, 000, 000.  It  is  proposed  to 
construct  and  operate  telegraph  and  telephone  lines  throughout 
the  Dominion, 

The  Merchants'  Telephone  Company,  of  Montreal,  was  organ- 
ized in  1893  by  Messrs.  A.  S.  Moisan  and  J.  M.  Marcotte,  now 
president  and  secretary  respectfully  of  the  company.  The  ex- 
change was  opened  on  January  ist,  1895,  with  472  subscribers. 
Since  that  time  the  number  has  increased  to  1,800,  twenty-two 
operators  being  employed. 

Mr.  Charles  R.  Hosmer,  manager  of  the  C.  P.  R.  Telegraph 
Company,  returned  to  Montreal  a  fortnight  ago  after  a  six  weeks, 
visit  to  London  and  Paris.  Shortly  after  his  arrival  home  he  re- 
ceived a  cablegram  announcing  the  dangerous  illness  of  his 
daughter,  whom  he  had  left  in  Paris  to  complete  her  education, 
and  was  compelled  to  return  again  to  Paris. 

While  repairing  the  wires  of  the  Great  Northwestern  Telegraph 
Company,  in  Montreal,  after  the  recent  sleet  storm,  Pierre 
Brouillet,  who  had  ascended  a  pole  on  Craig  street,  in  company 
with  two  other  linemen,  came  in  contact  with  a  live  wire.  The 
Montreal  Gazette  states  that,  although  he  received  a  shock  of  up 
wards  of  2,500  volts,  the  only  visible  signs  are  two  slight  black 
lines  on  each  hand. 
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REPORT  AS  TO  ELECTRIC  LIGHTING  IN 
PEMBROKE. 

Below  will  be  found  a  copy  of  the  advisory  report  of 
Mr.  Roderick  J.  Parke,  E.E.,  submitted  to  the  muni- 
cipal council  of  Pembroke,  Ont.,  regarding  electric 
lighting.  Mr.  Parke  was  retained  by  the  Council  to 
assist  them  in  overcoming  a  difliculty  with  the  Pem- 
broke lilectric  Light  Company,  and  in  that  connection 
to  lurnish  estimates  of  the  cost  of  a  municipal  plant. 
The  report  is  a  particularly  interesting  one,  and  although 
taking  a  neutral  standpoint,  is  none  the  less 
valuable  : 

In  lorniulating  (his  reporl,  advising  you  as  herein,  I  assume  a 
strictly  neutral  standpoint  between  the  two  principals  concerned, 
namely,  the  citizens  or  corporation  of  Pembroke,  represented  by 
your  honorable  body,  and  the  Pembroke  Electric  Light  Com- 
panv,  controlling  the  supply  of  electrical  illumination  in  Pembroke. 
This  position  I  take  upon  my  own  responsibility,  as  in  taking  it  1 
can  the  better  assist  and  advise  you  toward  the  attainment  of  the 
most  desirable  results  in  dealing  with  the  company,  while  at  the 
same  lime  respecting  its  lawful  rights,  as  you  desire  to  do.  It  is 
not  my  intention  to  interfere  with  the  rights  or  operations  of  the 
company,  beyond  that  degree  affecting  the  just  and  legal  rights 
of  the  corporation  of  Pembroke.  This  point  1  desire  to  draw  par- 
ticulaily  to  your  attention,  as  on  this  basis  alone  is  this  report 
submitted,  and  on  the  same  basis  must  all  negotiations  be  con- 
ducted or  actions  taken  by  yourselves  or  by  any  other  duly  authoriz- 
ed representative  of  the  corporation,  whether  negotiating  with 
thfe  company  regarding  an  extension  or  continuation  of  its  con- 
tract, or  whether  concerning  the  purchase  and  installation  of  a 
corporation  plant. 

The  estimates  herewith  submitted  show,  firstly,  the  cost  of 
purchasing  and  installing  an  electrical  plant  as  pait  of  the  water- 
works plant  now  owned  by  the  town,  this  electrical  plant  to  be 
capable  of  supplying  both  street  and  private  illumination  services 
of  sufticienl  extent  to  meet  the  probable  requirements  of  the  town, 
with  provision  for  an  increase  in  capacity  should  such  be  made 
necessary  through  a  considerable  increase  in  population  ;  and, 
secondly,  the  approximate  cost  per  annum  of  thirty  arc  street 
lamps  of  2,ooo  nominal  candle  power  each,  the  approximate  cost 
per  lamp  per  annum  of  i6-candle-power  incandescent  lamps  lor 
house  and  store  illumination,  both  services  operated  in  conjunction 
with  the  water-works  system,  and  finally,  the  approximate  charges 
necessary  to  be  asked  for  private  illumination  service  in  order 
that  the  revenue  therefrom  may  be  sufficient  to  provide  free 
street  lighting  and  at  the  same  time  cover  all  expenditure  in  con- 
nection with  the  incandescent  system.  Your  attention  is  respect- 
fully called  to  the  fact  that  the  estimate  of  cost  of  installing  the 
street  lighting  plant  includes  an  ultimate  capacity  for  fifty  lamps 
of  2,ooo  nominal  candle  power,  and  further  provides  for  the  adop- 
tion of  a  much  more  economical  type  of  lamp  than  the  one  now  in 
use  on  the  streets  of  many  towns  and  cities,  and  one  capable  of 
furnishing  a  much  more  satisfactory,  better  diffused,  and  steadier 
illumination  than  can  be  furnished  by  the  older  type. 

Your  attention  is  further  called  to  the  fact  that  the  estimate  of 
operating  expenses  and  approximate  necessary  revenues  is  based 
on  the  operation  of  the  electrical  plant  as  part  of  the  water-works 
system,  which  necessarily  places  the  municipal  electrical  plant  at 
a  considerable  advantage  over  that  of  the  company,  owing  to  the 
possibility  of  eliminating  and  dividing  certain  expenses  ainong 
the  street,  private  incandescent,  and  water-works  systems. 

Where  no  industrial  system  or  service  has  already  been  estab- 
lished in  a  municipality,  and  that  municipality  desires  to  under- 
take to  supply  itself  with  any  or  all  of  these  services,  the  question 
of  control  or  ownership,  private  or  public,  can  of  course  be  more 
easily  dealt  with,  but  in  the  case  of  Pembroke,  where  we  find 
that  a  private  plant  has  already  been  installed  and  is  now  in  op- 
eration as  any  other  commercial  enterprise,  controlled  by,  and 
therefore  involving  more  or  less,  private  capital,  justice  demands 
thai  the  owners  thereof  shall  receive  due  consideration,  such  con- 
sideration, however,  to  be  secondary  to  that  due  the  majority 
of  tax-paying  citizens  as  a  whole. 

While  the  estimates  given  show  approximately,  and  within  as 
close  a  degree  of  accuracy  as  can  be,  what  the  town  can  do 
for  itself  in  the  event  of  installing  and  operating  a  municipal 
plant,  it  must  be  borne  in  mind  that  the  same  plant  or  system 
under  private  control  cannot  reasonably  be  expected  to  supply  il- 
lumination for  the  same  relative  cost  to  the   taxpayer,  on  account 


of  requiring  a  larger  statV  of  employees,  licucc  lica\ii.r  operating 
expenses,  and,  having  as  well  to  fulfill  the  intention  for  which  the 
s)stem  is  created,  namely,  payment  of  ilividend  on  the  capital  in- 
vested therein.  In  view  of  the  fact,  therefore,  that  vested  inter- 
ests demand  fair  consideiation  and  an  opportunity  for  self-protec- 
tion in  your  town,  the  lollowing  ailvice  is  respectfully  offered,  in 
the  lull  belief  that  your  hearty  co-operation  in  it  will  be  assured 
so  long  as  there  is  a  leasonable  ciiance  of  liie  interests  of  the 
citizens  as  a  whole  being  properly  protected  : — 

I  would  advise  :  Firstly,  that  the  Pembioke  Electric  Light  Co. 
be  asked  to  confer  with  your  honoralile  body  at  some  mutually 
convenient  time,  with  a  view  towards  eddeavoring  to  come  to  an 
understanding  along  the  lines  concerning  the  rates  for  incandes- 
cent lighting  for  private  consumers,  as  described  under  Estimates 
of  Operating  Expenses,  sec.  (c).  Combination  Services,  sec.  (d). 
Rates  and  Revenues  ;  and,  further,  with  a  view  toward  arriving 
at  some  definite  annual  charges  for  street  lighting,  at  so  much 
per  given  candle  power  of  lanip  per  annum,  both  street  and  priv- 
ate rates  to  be  compatible  with  the  payment  of  a  reasonable  divi- 
de.id,  (specific),  on  that  amount  of  capital  actually  necessary  to 
install  the  same  capacity  in  a  municipal  plant,  together  with  the 
bona  fide  operating  expenses  of  a  municipal  system  having  there- 
in the  highest  efiiciencies  obtainable  in  electrical,  steam,  water- 
power,  transmission  and  translating  devices,  such  as  generators, 
engines  and  boilers,  water-wheels  (if  water-power  be  adopted), 
distribution  lines,  transformers,  and  arc  lamps.  In  connection 
with  the  subject  of  bona  fide  expenses,  I  would  advise  your  in- 
sisting, with  all  due  deference  to  the  company,  that  all  books, 
office  records,  vouchers,  etc.,  in  relation  with  the  actual  opera- 
tion of  the  system  be  constantly  accessible  to  the  duly  authorized 
representatives  of  the  corporation.  Secondly,  that  the  company 
be  required  to  enter  into  an  agreement  in  proper  form,  with  the 
corporation,  concerning  the  basis  on  which  future  charges  shall 
be  calculated  as  the  demand  for  lighting  increases  throughout 
the  town,  during  the  term  of  the  agreement  or  contract. 

I  would  further  advise  that  the  corporation  guarantee  the  com- 
pany a  full  and  absolute  protection  from  other  competition,  muni- 
cipal or  private,  during  its  faithful  compliance  with  the  terms  and 
conditions  of  the  agreement,  this  protection  to  be  guaranteed 
through  the  contract  covering  a  period  of  not  less  than  five  years, 
nor  more  than  ten  years. 

In  order  that  the  circumstances  surroimding  the  respective 
positions  of  the  corporation  and  the  company  may  be  the  more 
readily  understood  and  appreciated  by  yourselves,  the  company, 
and  the  citizens,  the  following  considerations  must  be  allowed 
their  full  value  in  each  case  : 

(i).  Any  municipality  has  an  equal  right  with  the  private  pur- 
chaser or  consumer  to  obtain  the  supply  of  any  commodity  or 
article  having  a  commercial  value,  from  that  source  which  can  or 
will  suppl)'  such  article  at  highest  attainable  quality  and  lowest 
cost  to  the  purchaser. 

(2).  -A  municipality,  having  the  right  and  power  to  not  only 
purchase  its  industrial  services  and  supplies  from  the  most  reli- 
able, convenient,  efficient  and  economical  sources,  but  to  under- 
take to  supply  itself  with  such  services  under  municipal  owner- 
ship and  control,  thereby  affording  to  its  citizens,  under  proper 
management,  a  service  at  lower  cost  than  that  afforded  by  the 
privately  owned  system,  would  most  certainly  be  unlikely  to 
knowingly  choose  the  more  expensive  source  of  supply.  There- 
fore, if  it  grant  protection  to  a  private  enterprise,  allowing  it  to 
exist  as  a  monopoly  within  the  limits  of  the  municipality,  it  has 
every  legal  right  to  insist  on  being  supplied  with  a  service  as  ef- 
ficiently and  as  economically  as  can  possibly  be  obtained  through 
any  other  private  source  or  system  operating  under  similar  cir- 
cumstances or  comparative  conditions.  The  private  enterprise 
accordingly  owes  its  existence  in  a  very  large  measure  to  the 
good  will  of  a  majority  in  the  municipality.  If  the  private  com- 
pany will  not  supply  the  best  services  obtainable  under  the  ex- 
isting conditions,  or  under  remedied  conditions,  and  at  the  lowest 
consistent  cost  to  the  consumers  comp'xtible  with  a  fair  return  on 
the  capital  invested,  then  the  municipality  can  with  justice  take 
such  action  toward  bettering  the  conditions  as  it  may  deem  ad- 
visable, whether  by  cancelling  all  rights  and  privileges  accorded 
the  company  and  granting  a  franchise  to  any  other  company  or 
body  capable  of  and  willing  to  undertake  such  supply,  or  by  en- 
tering into  the  manufacture  and  sale  of  the  service  on  its  own 
account. 

The  corporation  of  Pembroke  has,  therefore,  a  legal  right  to  deal 
as  may  seem  best  with  the  Pembroke  Electric  Lighting  Company 
in  the  interests  of  the    citizens    as    a    whole.      If  the  company  will 
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not  enter  into  a  fair,  just  and  equitable  contract  with  the  corpora- 
tion, after  being  allowed  every  opportunity  for  so  doing  at  the 
hands  of  your  honorable  body,  it  should  be  evident  to  every  fair- 
minded  citizen  of  Pembroke  that  you  can  only  proceed  to  dis- 
charge your  duty  to  those  for  whose  interests  you  are  acting  by 
arranging  for  the  purchase  and  installation  of  a  municipal  lighting 
system.  As  1  have  already  advised,  it  will  be  more  in  the  inter- 
ests of  justice  to  all  concerned  to  endeavor  as  far  as  possible  to 
deal  with  the  company,  at  the  same  time  showing  your  willingness 
to  grant  favorable  terms  and  conditions  in  return  for  equally  good 
faith  on  the  part  of  the  company.  If  the  company,  after  due  ne- 
gotiations, will  not  enter  into  a  fair  agreement  with  the  corpora- 
tion— .in  agreement  which  can  be  proven  by  a  disinterested 
authority  to  be  practicable  to  both  sides — the  choice  as  to  the  next 
action  to  be  taken  in  the  matter  of  obtaining  a  better  and  more 
efficient  lighting  system  will  have  to  remain  for  yourselves  to 
decide. 

INSALLATION  COSTS. 

1.  Street   Lighting  Service   (Capacity,  50  Arc   Lamps,   2,000 

c.p.,  of  improved  type): 
(Estimate  calculated  without  regard  to  any  other  electrical  plant, 
such  as  private  lighting,  etc.) 

Arc  Generator,  capable  of  supplying  fifty  2,000  c.p.  lamps.  .   $2,000 

Arc  Lamps,  suitable  for  street  service  (30  installed)    900 

Arc  Distribution  Wiring,  including  cost  of  placing  on  poles      1,950 

Poles  installed  for  entire  arc  circuits,  (a  S3  each  set 960 

Steam  Engine — high  speed — to  be  installed  in  W'.W.  station        Soo 
Boiler  Plant — present  boilers  can  be  used  to  advantage. 
Foundations,  for  generator  and  engine,  including  addition 

to  present  waterworks  station 2,100 

Belting,  including  other  accessories  to  steam  plant 130 

Incidental  expenses,    including  engineering  supervision.  .  .      1,200 

.Approximate  total  cost  of  plant  installed  complete.  .    $9,140 

2.  Priv.^te  Lighting  Service  (Capacity,  2,500  16  c.p.  lamps). 
(This  estimate  calculated  without    regard   to  any  other  electrical 

plant,  such  as  street  lighting  system,  etc.) 

Alternator,  capacity  2,000  to  2,500  lamps,  installed $4,000 

Transformers,  sufficient  for  the  first  two  years"  supply.  .  .  .  1,000 
Incandescent  Lighting  Distribution,  including  poles  set.  .  .  8,Soo 
Steam  Plant,  slow-speed  engines,  condensing,  highest  qual- 
ity, including  couniershafling  and  belting,  installed  6,500 
Foundations  and  Lighting  Station  Building,  exi'n  to  W'.W.  4,000 
Incidental  expenses,  including  engineering  supervision  ..  .  1,687 
Approximate  total  cost  for  separate  incand'nt  plant,  $25,987 

3.  Combined  Inst.\llations  : 

By  combining  the  street  and  private  lighting  plants  under  one 
roof  and  management,  the  costs  of  installing  can  be  materially 
reduced.  Under  the  same  combination  the  costs  of  operating  can 
be  very  considerably  reduced. 

Arc  and  Incandescent  Plants  installed  as  one  whole  sys- 
tem, all  in  complete  running  order  and  comprised 
of  materials  of  the  highest  obtainable  quality  and 
durability,  and  machinery  of  highest  efficiencies, 
including  addition  or  extension  to  permit  water- 
works pump-house  to  accommodate  electrical 
plant,  can  be  purchased  and  installed  at  a  cost  not 
exceeding $30,000 

OPERATING  EXPENSES. 
(a).  Street  .Arc  Lighting  (2,000  c.p.  lamps)  : 

This  estimate  is  calculated  on  the  basis  of  the  streets  being 
illuminated  by  fifty  arc  lamps  of  2,000  nominal  candle  power  each, 
from  dark  of  moon  undl  daylight,  eveiy  night  in  the  year,  and  in- 
cluding cloudy  nights  which  would  otherwise  come  under  the 
moonlight  schedule.  The  estimate  is  further  based  on  the  adop- 
tion of  the  latest,  most  approved,  and  most  economically  operating 
and  proportionately  small  expense  for  trimming  and  attendance, 
the  plant  to  be  operated  in  conjunction  with  the  waterworks  sys- 
tem. 

Interest,  on  cost  of  plant,  5%  per  annum $457 

Depreciation,  on  cost  of  plant,  5';,,  per  annum 457 

Carbons  and  Trimming,  .Attendance,  etc 500 

Fuel  (wood  at  $1.50  per  cord,  delivered) goo 

Contingencies  (oil,  waste,  repairs),  ample  allowance,  annual         600 

$2,994 
Total  cost  per  annum  for  50  lamps  of  2,000  candle  power,  $2,994.00 
Annual  cost  per  2,000  candle  power  lamp 59.88 

(b)  Private  Incandescent  Lighting  (2,000  16  c.p.  lamps) : 
I   This  estimate  is  calculated  on  the  basis  of  a  very  probable  de- 
mand during  the  first  years  of  operation,   of  not    less    than    2,000 
lamps  of  16  candle  power  each.     Also,  that  the   plant  be  operated 
in  conjunction  with  the  waterworks  system,  but  without  regard  to 


street  lighting.      Highest    qualities    and    efficiencies  of  apparatus 
used  throughout. 

Interest,  on  cost  of  plant,  5  /„  per  annum $1,499.35 

Depreciation,  on  cost  of  plant,    5  ',  per  annum 1,499.35 

Fuel  (wood  at  $1.50  per  cord,  delivered)    1,350.00 

Labor  and  .Attendance  (2  men,  at  $600  and  $360) 960.00 

Contingencies  (oil,  waste,  repairs),  annual  allowance  .  .         600.00 

$5,908.70 

Total  annual  cost  for  2,000  lamps   of  16  c.p $5,908.70 

n  ft  one  lamp  "  2.96 

(c).  Combined  Piblic  and  Private  Services  : 

This  estimate  is  based  on  the  operation  of  the  street  and  incan- 
descent lighting  plants  as  one  system,  in  conjunction  with  the 
waterworks  plant,  under  the  one  staff  of  employees,  sufficient  for 
all  practical  purposes.  Owing  to  larger  steam  units  required  for 
the  combination  plant,  the  consumption  of  fuel  can  be  very  ma- 
terially reduced  through  the  adoption  of  engines  and  steam  gener- 
ating plant  of  higher  efficiencies.  The  interest  on  the  combined 
costs  will  also  be  below  that  of  the  total  co.st  of  two  separate 
plants. 

Interest  on  combined  cost,  $30,000  @  57„  per  annum $1,500 

Depreciation  on  combined  cost,  $30,000  («  57„  per  annum      1,500 

Carbons  for  arc  lighting  plant,  («  $35  per  M 160 

Fuel  for  two  plants — compound  condensing  engines 1,600 

Wages — 2  men.  Lamp  trimmer  dispensable  on  account  of 
enclosed  type  arc  lamp,  requiring  trimming  4  times 
per  month.      .Assistant   can    easily   attend    to  lamps. 

Wages  at  rate  of  $600  and  $360  per  annum 960 

Contingencies,  under  combined  operation,  annual 900 

$6,620 
Total  cost  per  annum,  2  plants  under  combined  operation,  $6,620 
(d).   Rates  to  Conslmers  and  Appro.ximate  Revenues. 

The  following  schedule  shows  approximately  the  charges  neces- 
sary to  be  exacted  for  private  incandescent  lighting  in  order  to 
cover  operating  e.xpenses  of  that  system,  and  at  the  same  time 
afford  free  street  lighting  to  the  corporation  : 

Per  Lamp  per  .\nnum. 

.Average  rate  with  2,000  incandescent  lamps  in  use. . . .  $3.30 

,t  f.  2,500  ti  n  n  .  .   .  .         2.80 

//  "  3,000  "  "  I!  ....  2.40 

The  above  rates  are  approximate,  but  correct  within  10  percent. 

As  the  operating  expenses  do  not  increase  in  direct  proportion 
to  the  number  of  lamps  in  use,  the  greater  the  number  of  lamps 
used  in  the  one  plant  the  lower  the  price  per  lamp  until  that  point 
of  demand  is  reached  whereby  an  increase  in  capacity  of  plant 
and  number  of  attendants  is  required.  Hence  the  rates  to  users 
of  incandescent  lamps  can  be  proportionately  reduced  so  that  the 
service  can  be  placed  within  reach  of  everv  citizen,  and  yet  the 
revenue  therefrom  will  always  be  amply  sufficient  to  atTord  free 
street  lighting  besides  covering  the  private  lighting  operating 
expenses.  It  is  on  these  lines  that  the  negotiations  with  the 
Pembroke  Electric  Light  Companj-  should  be  conducted,  particu- 
larly with.a  view  toward  securing  for  the  majority  of  the  citizens 
who  cannot  afford  to  use  the  private  lighting  service  at  the  present 
rates,  a  price  so  that  all  can  ultimately  obtain  some  practical 
personal  benefit  from  the  system  which  they  are  now  protecting 
through  the  medium  of  the  company's  franchise. 


MOONLIGHT  SCHEDULE  FOR  JANUARY. 


Day  of 

Month. 


•3- 
14. 

'5- 
16. 

'7 

18. 

19. 

20. 

21 . 

22. 

^3- 

^4- 

^5- 

26. 

27- 
28. 

■29- 
30. 
31- 


Light. 

E-vtinguish. 

H.M. 

H.M. 

P.M.      5.10 

P.M.   10.30 

5.  1  0 

,.       11.30 

"       5- 10 

A.M.    12.30 

,    "       S-'o 

1.30 

"       5- to 

..          2.40 

5. 10 

"       3-5° 

»       5- 10 

"       4-5° 

"       5- 20 

/'       6.00 

"       5- 20 

ti       6.20 

"      5- 20 

,1       6. 20 

"       5-20 

/.       6.20 

"       5- 20 

n           6. 20 

"       6.30 

"       6. 20 

"       7.40 

"       6.20 

"       8.50 

"       6.20 

/.     10.00 

■1       6. 20 

//     11.00 

//       6. 20 

"     11.10 

./       6.20 

,,     

6. 20 1 

A.M.    12.10 

./         1 .  20 

/'       6.20 

II         2.20 

II       6.20 

"           3-20 

"       6.20 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

No  Light. 

P.M.    5.40 

P.M.    8.20 

"       S-40 

9. 20 

"       5-40 

II      10.20 

"       S-40 

"      11.20 

No.  of 
Hours. 


H.M. 
5.20 
6.20 

7.20 

8.20 

9-30 

10.40 
1 1.40 
12.40 

13.00 
13.00 
13.00 
13.00 
11.50 

10.40 

9-30 

8. 20 

;7.20 

7. 10 

6. 10 

5.00 
4.00 
3.00 


2.40 

3-40 

4.40 

S-40 

Total 2 1 3. 30 
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SPARKS. 
Mr.  C.  E.  N'ailor,  ot  Essex,  Out.,  intends   pulling  in  a  new  in- 
candescent electric  light  plant  in  his  flour  mill. 

Mr.  W.  T.  Douglas  has  resigned  his  position  as  manager  for 
the  Bell  Telephone  Company  ai  Stratford,  Ont. 

The  business  men  of  Baldur,  Man.,  are  considering  the  advis- 
ability of  constructing  a  telephone  system  for  the  town. 

At  Prescott,  Ont.,  the  by-law  to  raise  $15,000  for  a  municipal 
electric  light  plant  was  carried  by  a  majoriy  of  37  voles. 

The  village  of  Forest,  Ont.,  defeated  two  by-laws,  at  the  muni- 
cipal election,  providing  for  the  establishment  of  a  municipal  elec- 
tric light  plant. 

The  citizens  of  Ottawa,  Ont.,  have  declared  in  favor  of  a 
Sunday  street  car  service.  The  result  of  the  vote  was  4,628  for 
and  1,664  against. 

It  is  announced  that  the  Richelieu  &  Ontario  Navigation  Co. 
purpose  pLicing  an  electric  light  plant  and  boiler  in  the  steamer 
"  Saguenay  "  this  winter. 

The  ratepayers  of  St.  Thomas,  Onl.,  have  voted  down  the  by- 
law to  provide  funds  for  the  installation  of  an  electric  light  plant, 
to  be  operated  under  civic  control. 

It  is  said  that  representatives  of  ihe  Toronio  Railway  Co.  svere 
recently  in  Whitby  m  connection  wiih  a  proposal  to  extend 
the  system  to  that  town  and  Osliawa. 

A  by-law  to  authorize  the  city  council  of  Winnipeg,  Man.,  to 
install  a  municipal  electric  light  plant,  at  a  cost  of  $50,000,  was 
voted  down  by  ihe  ratepayers  last  month. 

The  efforls  of  certain  ciiizciis  of  Nelson,  B.C.,  to  have  the 
electric  light  by-law  declared  invalid  have  been  defeated.  The 
Electric  Light  Co.  will,  therefore,  get  $35,000  for  iheir  plant. 

Mr.  Thomas  A.  Low  has  secured  an  option  on  the  water  power 
of  the  late  M.  L.  Russeil,  at  Renfrew,  Ont.  It  is  said  that  ihe 
town  may  purchase  the  power  and  establish  an  electric  light  plant. 
Municipal  control  does  not  seem  to  have  been  a  success  in  the 
town  of  Richmond,  Que.,  as  we  observe  th.1I  the  corporation  is 
offering  for  sale  their  dam,  water-wheels,  dynamos,  machinery, 
etc. 

The  John  R.  Scoti  Co.,  of  Napanee,  Ont.,  are  increasing  iheir 
plant  by  putting  in  another  "New  American"  water  wheel,  which 
will  give  them  500  horse  power.  The  company  intend  to  extend 
their  line  to  .-\rlhur  and  Colebrook  next  spring. 

Messrs.  Dalv  &  Hamilton,  of  Rossland,  B.C.,  are  asking  for  the 
incorporation  of  Ihe  British  Columbia  Electrical  Supply  Co., 
Limited,  to  supply  electric  light,  heat  and  power,  and  construct 
railways,  telegraph  and  telephone  systems,  and  other  works. 

The  W.  A.  Johnson  Electric  Company  are  installing  an  alternat- 
ing plant  for  the  corporation  of  Acion,  Ont.,  including  55  street 
lamps  and  all  wiring  for  the  town.  The  generator  will  be  one  of 
their  inductor  t\pe  alternators,  which  are  meeting  with  much  suc- 
cess. 

At  the  next  session  of  the  Ontario  legislature  a  company  will 
seek  incorporation  as  the  Haliburton,  Whitney  and  Mattawa 
Railway  Company,  with  power  to  build  a  steam  or  electric  rail- 
way from  a  point  on  the  G.  T.  R.  at  Haliburton  to  Whitney  and 
Mattawa. 

Letters  patent  of  incorporation  have  been  granted  to  the  Met- 
ropolitan Electric  Co,  of  Ottawa,  wiih  a  capital  of  $500,000. 
This  company,  as  mentioned  previously,  are  developing  a  water- 
power  at  Britannia,  and  purpose  supplying  light  and  power 
throughout  the  city  of  Ottawa. 

The  Grand  River  Electrical  Power  Co.  has  been  organized  by 
Messrs  C.  H.  Carroll,  J.  F.  Bollbee  and  A.  N.  Parney,  of  Paris, 
and  W.  J.  Clark  and  Thomas  McLaughlin,  of  Toronto.  The 
capital  is  $go,ooo,  and  the  company  have  power  to  supply  elec- 
tric light,  steam,  heat,  and  natural  gas. 

The  directors  of  the  Hamilton,  Chedoke  &  Ancaster  Railway 
will  apply  to  parliament  for  an  amended  charter,  giving  them 
power  to  build  a  line  to  Brantford,  to  change  the  name  to  the 
Hamilton,  Ancaster  &  Brantford  Electric  Railway  Co.,  and  to  in- 
crease the  capital  stock  from  $100,000  to  $200,000. 

A  son  of  Mr.  William  W'illiams,  manager  of  the  Gas  &  Electric 
Light  Co.,  Sarnia,  Ont.,  had  a  narrow  escape  from  suffocation 
by  gas  recently.  He  had  descended  into  a  trench  to  examine  a 
break  in  the  main  when  he  was  overcome  by  the  fumes  of  the  gas. 
Fortunately,  his  condition  was  observed  by  his  fellow  workmen. 

Mr.  R.  Weddell,  who  owns  a  controlling  interest  in  the  Trenton 
waterworks,  is  at  present  negotiating  for  an  amalgamation  of  the 


electric  light  and  waterworks  lonipaiues  there,  with  a  view  to  in- 
creasing the  power  plant  so  as  to  operate  both  and  supply  power 
to  manufacturers.  It  is  also  proposed  to  light  the  city  of  Belle- 
ville,  I J  miles  distant. 

Theelectric  light  plant  at  Granby ,  Que. ,  is  now  partly  in  operation, 
and  will  soon  be  enlirely  completed.  A  pair  of  30  inch  Crocker 
wheels  are  being  untilizcd  at  present,  plenty  of  water  being  avail- 
abU,  while  the  250  h.p.  Corliss  engine  is  being  set  up.  The 
whole  plant  is  modern,  and  Ihe  arrangements  reflect  credit  on 
the  Jenckes  Machine  Company,  contractors  for  the  plant  equip- 
ment. 

The  Alliston  Electric  Light  Company,  of  .Alliston,  Ont.,  are 
making  changes  in  their  lighting  station,  and  have  decided  to 
increase  their  incandescent  lighting  capacity.  For  this  purpose 
hey  have  placed  their  order  with  the  Royal  Electric  Company 
for  one  of  their  60  k.w.  "S.K.C."  two  phase  machines,  from 
which  they  will  serve  both  arc  and  incandescent  lights  as  well  as 
power,  which  has  heretofore  been  served  by  both  machines. 

A  syndicate,  at  the  head  of  which  is  Mr.  George  Skead,  the 
original  discoverer  of  Lake  Girard  mica  mine,  is  engaged  in 
opening  up  a  new  mining  district  on  the  Big  Blanche  river,  near 
Thurso,  Que.  The  syndicate  have  secured  several  thousand 
acres  of  mining  land  in  that  vicinity,  and  are  now  taking  out 
about  five  tons  of  culled  mica  per  week.  .Associated  will)  Mr. 
Skead  are  Messrs  E.  A.  Blakeney  and  H.  K.  Lee,  of  Ottawa. 

Mr.  Alex.  Pushle,  an  engineer  of  the  Dominion  Coal  Co.,  of 
Cape  Breton,  has  gone  to  South  Africa,  where  he  will  superintend 
the  experiment  of  using  the  patent  fuel  manufactured  in  Cape 
Breton  on  locomotives  and  for  general  steam  purposes.  About 
two  months  ago  250  tons  of  this  coal  were  shipped  to  South  Africa 
by  the  Dominion  Coal  Co.  If  found  satisfactory,  an  e.xlensive 
field  will  be  opened  up  for  the  waste  product  of  the  coal  mines  of 
Cape  Breton. 

The  Jenison  by-law  was  carried  by  the  ratepayers  of  Port 
Arthur,  Ont.,  on  the  2nd  inst.  By  this  the  town  agrees  to  pay 
Mr.  E.  S.  Jenison  the  sum  of  $10,000  per  annum  for  40  years  for 
750  electric  horse  power  and  250,000,000  gallons  of  water  per 
year.  The  scheme,  already  familiar  to  our  readers,  involves  the 
construction  of  a  canal  from  Kakabeka  Falls  to  Port  Arthur. 
This  canal,  it  is  said,  will  develop  20,000  horse  power,  and  have  a 
head  of  water  at  Port  Arthur  of  300  feet. 

The  Canadian,  British  Columbia  &  Dawson  Cit)'  Telegraph 
Company,  Limited,  has  been  formed,  with  a  capital  of  $1,500,000, 
to  construct  a  telephone  system  to  the  mining  districts  of  the 
Yukon  river.  The  directors  of  the  company  are ;  Sir  James 
Grant,  K.C.M.G.,  Ottawa  ;  Sir  Adolphe  Caron,  K.C.M.G.,  M.P., 
Ottawa  ;  J.  H.  Turner,  M.L. A.,  ex-premier  British  Columbia  ; 
Aid.  John  Hyde,  of  Banbury  ;  W.  H.  J.  Fawcus,  director  Edison 
&  Swan  United  Electric  Light  Co.,  Limited,  Dartmouth  House. 
W.  Young,  64  Victoria  street,   London,  is  the  secretary. 

According  to  the  London  Electrical  Review,  one  of  the  most 
novel  systems  of  electric  canal  towage  that  has  yet  been  tried  is 
meeting  with  such  great  success  that  Ihe  line  is  to  be  extended 
some  fifty  miles.  Small  track  tricycles,  equipped  with  six  horse 
power  motors,  run  along  a  French  tow-path,  taking  their  current 
from  an  overhead  wire.  These  are  sufficiently  powerful  to  draw 
a  300  ton  boat  at  a  speed  of  r.5  miles  an  hour.  While  the  system 
is  not  cheaper  than  animal  haulage,  yet  the  speed  is  greater  and 
the  service  very  regular.  There  are  two  generating  plants,  each 
of  200  horse-power,  one  at  each  end  of  the  line. 

Tenders  for  the  proposed  electrical  power  transmission  plant 
at  Orillia,  Ont.,  were  opened  by  the  council  a  fortnight  ago. 
For  the  electrical  machinery  three  tenders  were  submitted,  from 
the  Canadian  General  Electric  Company,  Toronto,  Royal  Electric 
Company,  Montreal,  and  Westinghouse  Electric  &  Manufactur- 
ing Company  of  Pittsburg,  Pa.,  through  the  Central  Construction 
Company  of  Buffalo,  N.  Y.  For  the  transmission  line  supply  and 
construction,  tenders  were  suhmitled  by  the  Canadian  General 
Electric  Company,  Central  Construction  Company,  and  C.  H. 
Patriarche,  contracting  electrical  engineer,  Toronto.  Three 
tenders  were  also  submitted  for  the  hydraulic  machinery  and  con- 
struction, from  William  Kennedy  &  Sons,  of  Owen  Sound,  Ont., 
Central  Construction  Company,  and  P.  H.  Patriarche.  No  de- 
cision has  been  reached  as  yet,  but  it  is  believed  that  the  coun- 
cil favor  the  tenders  of  P.  H.  Patriarche,  for  the  whole  equip- 
ment, including  electrical  apparatus  of  the  Royal  Electric  Com- 
pany's manufacture,  at  $66,680,  and  the  Central  Consl ruction 
Company,  of  Buffalo,  including  Westinghouse  electrical  apparatus, 
at  $67,200. 
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SPARKS. 

Some  of  the  residents  of  Tliebsaloii,  Onl.,  are  in  favor  of  taking 
steps  to  introduce  the  electric  liKhl. 

The  capital  stock  of  the  Imperial  Oil  Co.,  Petrolea,  Ont.j^ias 
been  increased  from  $500,000  to  $1,000,000. 

A  project  is  on  foot  to  build  an  electric  railway  between  Trenton 
and  Westville,  N.S.,  via  New  Glasgow  and  Stellarton. 

The  merchants  of  Souris,  P.E.I.,  are  considering  the  advisability 
of  having  the  town  lighted  by  electricity.     Oil  lamps  are  now  used. 

Mr.  J.  M.  Clark  is  a  farmer  just  oulside  the  town  of  Smilh's 
Kails,  Ont.,  who  has  just  had  his  buildings  wired  for  electric  light. 

The  town  of  Barrie,  Ont.,  has  entered  into  an  agreement  to 
take  over  the  plant  of  the  Barrie  Electric  Light  Co.,  at  the  price 
of  $22,501. 

Mr.  Thomas  Chaier,  chief  engineer  for  the  Windsor  Electric 
Light  Co.,  Windsor,  Ont.,  was  caught  by  a  shaft  and  slightly  in- 
jured recently. 

The  by-law  to  raise  $5,000  for  the  extension  of  the  electric  light 
plant  at  Thorold,  Ont.,  was  defeated  by  the  ratepayers  at  (he 
municipal  elections. 

The  first  narrow  gauge  railwa}'  train  operated  by  electricity  in 
Europe  was  given  a  trial  on  a  short  road  between  Dusseldorf  and 
Kerfeld,  German}'. 

The  C.P. R.  steamship  fleet  will  receive  a  general  overhauling 
at  Owen  Sound,  Ont.,  during  this  winter.  An  electric  light  plant 
will  be  installed  on  the  "  Alberta." 

The  Wallaceburg  Electric  Light  Co.,  of  Wallaceburg,  Onl., 
has  been  granted  an  extension  of  lime  to  February  ist,  for  the 
installation  of  an  incandescent  lighting  plant. 

At  a  meeting  of  the  directors  of  the  St.  Catharines  Electric 
Light  Co.,  held  on  Decetnber  30th,  it  was  decided  to  add  to  the 
plant  a  new  engine  and  boiler,  at  a  cost  of  $6,000. 

The  Lake  Megantic  Pulp  Company,  of  Lake  Megantic,  Que., 
will  ask  the  government  for  an  increase  of  its  powers,  with  a  view- 
to  supplying  electric  light  and  power  and  constructing  tramways. 

The  first  annual  dinner  of  the  employees  of  the  W'innipeg  Street 
Railway  was  held  in  Winnipeg  on  January  2nd.  In  order  that 
most  of  the  emplo}'ees  might  attend,  tlie  dinner  was  held  at  mid- 
night. 

The  electric  light  plant  at  Stanbridge  East,  Que.,  will  be  in  opera- 
tion in  a  few  days.  The  feeder  pipe  for  water  wheel  is  now  being 
laid  in,  and  the  Crocker  turbine,  furnished  by  the  Jenckes  Ma- 
chine Company,  of  Sherbrooke,  Que.,  has  arrived. 

Tenders  for  the  electric  wiring  for  the  new  city  hall  at  St. 
Thomas,  Ont.,  were  received  as  follows  :  Rogers  &  Co.,  London, 
$395  ;  H.  L.  Gray,  Toronto,  $409  ;  Matthew  Stearns  &  Son,  St. 
Thomas,  $568.     The  tender  of  H.  L.  Gray  was  accepted. 

It  is  reported  that  the  widow  of  the  late  John  W.  Keeley  has 
entrusted  to  a  former  Canadian,  in  the  person  of  Mr.  T.  Burton 
Kinread,  late  of  Moncton,  X.  B.,  the  task  of  completing  and  per- 
fecting the  Keeley  motor.  Mr.  Kinread  is  now  located  in  Boston, 
Mass. 

Mr.  Charles  MacBeth  has  established  business  in  the  Masonic 
Temple  building,  London,  Ont.,  under  the  name  of  the  Ontario 
Electric  Company.  The  new  firm  will  keep  in  stock  a  supply  of 
electrical  apparatus,  and  will  give  special  attention  to  electric 
wiring. 

The  electric  lighting  plant  recently  sold  to  the  corporation  of 
the  town  of  Campbellton  was  started  up  for  Christmas  lighting. 
The  driving  power  is  water,  and  the  electrical  apparatus  is  of  the 
Roj-al  Electric  Company's  "S.K.C."  two  phase  type,  for  arc  and 
incandescent  lighting  and  power. 

The  Niagara  Falls  Park  &  River  Railway  Co.  have  brought 
action  against  the  town  of  Niagara  Falls,  Ont.,  to  recover  the 
sum  of  $124.42,  paid  as  taxes  by  them  to  the  corporation  on  a 
$6,000  assessment  on  their  roadway.  The  company  claim  that 
the  property  is  a  public  highway,  and  therefore  exempt. 

The  Chicago  Record  stales  that  the  Count  de  Jotemps,  of 
Jaris,  France,  has  closed  a  contract  with  the  Fischer  Equipment 
Co.,  of  Chicago,  under  which  the  latter  agrees  to  furnish  500 
horseless  vehicles  each  year  for  the  next  ten  years.  It  is  also 
said  that  the  count  has  closed  other  contracts  for  1,500    vehicles. 

The  General  Electric  Co.,  of  Schenectady,  N.Y.,  has  received 
an  order  from  the  company  which  is  ■constructing  the  under- 
ground street  railway  in  Paris,  for  eight  electric  locomotives  and 
necessary  equipment.     The  locomotives  will  be  of  the  same  type 


as  those  or    the    Central    London    Underground    Railway. 

The  length       tne  Paris  road  is  three  miles. 

The  Gendron  Manufacturing  Company,  *^(  Toronto,  recently 
decided  to  install  a  direct-connected  600  light  generator  for  light- 
ing their  factory.  The  order  was  placed  with  the  W.  A.  Johnson 
Electric  Company  for  a  generator  and  the  wiring  of  factory. 
They  will  use  a  lox  10  Ideal  engine,  manufactured  by  the  Goldie 
&  McCulloch  Company,  of  Gait,  Ont. 

The  corporation  of  Beelon,  Ont.,  recently  decided  to  install  an 
electric  light  plant.  It  was  put  in  about  two  months  ago,  and 
since  then  the  number  of  lights  has  increased  to  nearly  the  capa- 
city of  their  present  machine,  which  is  one  of  the  W'.  A.  Johnson 
Electric  Company's  inductor  type  of  alternator,  suitable  for  a 
plant  where  a  repair  shop  is  not  near  bj'. 

The  council  of  the  town  of  Dartmouth,  N.  S.,  will  ask  power 
from  the  provincial  legislature  to  issue  $150,000  of  bonds  for  the 
purpose  of  operating  a  street  railway  in  Dartmouth  and  vicinity. 
A  bill  will  also  be  submitted  empowering  the  issuing  of  bonds  to 
the  amount  of  $50,000  to  establish  an  electric  light  plant  for 
lighting  the  streets  and  public   buildings. 

The  Wallaceburg  Electric  Light  Company,  of  Wallaceburg, 
Ont.,  have  been  supplying  arc  lights  for  the  town  of  Wallaceburg 
for  a  number  of  years.  Now  they  have  decided  to  go  into  the 
incandescent  lighting  business,  and  have  placed  their  order  with 
the  Royal  Electric  Company  for  a  30  k.w.  alternator  and  900 
light  capacity  in  "  S.K.C.  "  transformers  and  material. 

A  rumor  has  been  current  that  the  street  railway  at  Sher- 
brooke, Que.,  had  been  purchased  by  Messrs.  Frank  Thompson 
&  Co.,  financial  agents  of  that  city.  This  company  is  said  to 
have  secured  the  Brompton  Falls  water  power,  and  to  have  de- 
cided to  proceed  at  once  to  extend  the  line  to  North  Hatley  and 
other  points.      The  report,  however,  has  not  yet  been  confirmed. 

The  ratepayers  of  the  cit}'  of  Hull,  Que.,  carried  a  by-law  on 
January  2nd  to  raise  $8, 000  for  the  installation  of  an  electric  light 
plant  for  street  and  city  lighting.  The  plant  will  incude  two  50- 
lighl  dynamos,  seventy-five  1,200  c.p.  arc  lamps,  and  some  eight 
miles  of  line.  Tenders  for  same  will  be  invited  and  the  work  pro- 
ceeded with  at  once.  The  city  owns  a  suitable  water  power, 
which  will  be  utilized  for  the  purpose. 

At  »he  ensuing  session  of  parliament,  Mr.  George  E.  Kidd,  of 
Ottawa,  acting  for  a  syndicate,  will  apply  for  a  charter  incorporat- 
ing a  company  to  construct  a  steam  or  electric  railway  from  the 
city  of  Ottawa  to  Meach's  Lake,  with  branches  to  Graham's  Bay, 
Aylmer  and  Hull.  Should  a  charter  be  granted,  the  work  of  con- 
struction will  be  commenced  in  the  spring.  The  capital  stock  of 
the  company  is  placed  at  $500,000. 

Mr.  Percy  Domville,  of  Hamilton,  Out.,  has  presented  to  the 
city  council  of  St.  Thomas,  his  report  on  the  cost  of  installing  a 
civic  lighting  plant.  His  estimates  for  100  arc-light  plant  are 
as  follows:  Steam  plant,  $7,550;  electric  plant,  $13,571.50; 
buildings,  $9,300  ;  duplication  of  plants,  $S,ooo.  For  installing 
in  connection  therewith  an  incandescent  plant  of  3,000  lights  the 
cost  is  given  as  follows:  Steam  plant,  89,550;  electric  plant, 
$18,225. 

There  is  an  arrangement  between  the  Dominion  government 
and  the  street  railway  companies  operating  in  most  of  the  large 
cities  in  Canada,  by  which  the  letter-carriers  use  the  street  cars 
in  the  performance  of  their  duties.  For  this  consideration  the 
Montreal  Street  Railway  Co.  have  been  paid  the  sum  of  $200  per 
month,  but  the  Postmaster-General  was  notified  some  time  ago 
that  the  service  would  not  be  continued  upon  this  basis.  The 
company  claim  that  a  record  of  the  work  performed  shows  that 
at  regular  fares  the  sum  to  be  charged  would  be  over  $1,000  per 
month,  and  hence  their  refusal  to  renew  the  contract  on  the 
former  terms.  In  Toronto  the  price  paid  is  said  to  be  $400  per 
month. 

In  the  December  number  of  the  Street  Railway  Journal,  of 
New  York,  appears  an  article  by  Mr.  William  Banks,  of  the 
Toronto  Railway  Co.,  dealing  with  the  methods  of  increasing 
street  railway  traffic.  After  referring  to  the  necessity  of  creating 
traffic  b}'  establishing  parks  and  other  places  of  amusement,  Mr. 
Banks  says  :  "This  city  has  an  extensive  water  front  and  a  beau- 
tiful island  summer  resort  within  the  city  limits,  and  it  is  antici- 
pated that  at  no  distant  date  boat  trolleys  will  be  placed  in  opera- 
tion along  the  water  front  by  our  company  to  carry  passengers  to 
and  from  and  around  the  island."  Mr.  Banks  describes  methods 
of  co-operating  with  steam  railways  and  boats  to  handle  excur- 
sion parties  and  people  arriving  to  attend  anusual  entertainments. 
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LARGE  ELECTRIC  LIGHT  DYNAMO. 

The  illustration  on  this  pa<;e  roprcsents  what  is 
claimed  to  be  the  largest  dynamo  which  has  yet  been 
installed  in  Canada  for  electric  lijjhting-  service.  It  is 
one  of  the  latest  type  of  Westinghouse  alternators,  and 
was  installed  in  the  power  house  at'  the  Ottawa  Klectric 
Company  by  Messrs.  Ahe.irn  &  Soper,  of  Ottawa, 
Canadian  agents  (or  the  W'estinghouse  Electric  & 
Manutacturing  Company. 

The  voltage  is  1,200;  alternations,  16,000;  speed, 
445  r. p.m.;  capacity,  420  k.w.;  weight  (alternator  and 
exciter  together),  33,500  lbs.  .A  particularly  noticeable 
feature  of  the  machine  is  its  low  temperature.  It  was 
guaranteed  to  deliver  420  k.w.  continuously  at  a  tem- 
perature rise  not  exceeding  40'  C.  The  test  made  by 
the  Ottawa  Electric  Co.  gave  488''2  k.w.  on  a  ten-hour 
run,  with  a  temperature  rise  of  only  i  i     C. 

The  field  poles  of  W'estinghouse  alternators  are  built 
up  of  thin  sheets  of  steel  and  then  placed  in  the  mould, 
and  so  cast  into  the  cast  iron  yoke  or  field  frame.  In 
this  way  the  field  poles  are  constructed  of  the  best 
possible  material,  an  extremely  powerful  magnetic  field 
being  secured,  while  the  losses  due  to  eddy  currents, 
which  are  sometimes  very  serious  where  solid  field  poles 


quarter's  report  are  as  follows  :  Cable,  $39,000  per 
mile  of  track  and  $.333  per  car  mile  ;  electric,  $17,000 
per  mile  of  track  and  S.  2bo  per  car  mile  ;  horse,  $8, 000 
per  mile  ol  track  and  S.  288  per  car  mile.  The  average 
earning  power  of  the  entire  system  was  about  $14,000 
per  mile  of  track  and  $.29  per  car  mile.  These  figures 
are  for  one-quarter  only. 

It  is  shown  that  11"  of  the  company's  entire  mileage 
which  is  operated  by  the  cable  system  is  earning  28"^ 
of  the  total  passenger  receipts  ;  the  28"  which  is  oper- 
ated by  the  electric  system  is  earning  32'^  of  the  total 
passenger  receijjts,  and  the  61%  which  is  operated  by 
horses  is  earning  but  30%  of  the  total  passenger  re- 
ceipts. For  the  year,  the  operating  expenses  of  the 
cable  line  were  16.424  cents  per  car  mile,  of  the 
horse  lines  17.87  cents,  and  ot  the  electric  lines  10.23 
cents.  The  electric  lines  during  the  twelve  months 
earned  16.67  cents  net  per  car  mile,  or  but  1.25  cents 
less  than  the  cable  system,  in  spite  of  the  fact  that  the 
latter  has  7.434  cents  per  car  mile  greater  receipts. 

From  a  careful  study  of  the  figures,  it  is  believed  that 
were  all  the  lines  in  New  York  city  to  be  equipped  with 
a  single  motive  power,  electricity  would  have  a  perma- 
nent .idvantage  over  the  cable  of  at  least  3.05  cents  per 


Large  Electric  Light  Dynamo. 


are  used,  are  eliminated  by  the  use  of  the  laminated 
poles.  The  armature  is  absolutely  iron  clad,  and  can 
be  readily  handled  without  danger  of  damage  to  the 
winding.  The  construction  is  such  as  to  facilitate  in- 
sulation against  high  potentials,  while  in  case  of 
accident  coils  may  be  removed  and  replaced  without 
difficultv. 


COMPARATIVE    COSTS    AND    PROFITS    OF 

CABLE,  ELECTRIC  AND  HORSE  CAR 

OPERATION. 

Some  interesting  figures  are  published  in  the  Street 
Railway  Journal  showing  a  comparison  of  the  relative 
cost  of  operation  of  the  cable,  electric,  and  horse-car 
systems  of  the  Metropolitan  Street  Railway  Company 
of  New  York.  The  data  was  obtained  from  the  private 
cost  sheets  and  other  records  of  the  company,  and 
covers  a  period  of  twelve  months,  ending  June  30,  1S98. 
The  experience  of  the  Metropolitan  Company  points  un- 
mistakably to  the  great  superiority  of  electricity  over 
both  horses  and  cable,  not  only  in  traffic  handling  cap- 
acity, but  in  economy. 

The  relative  traffic  densities  measured  by  the  receipts 
per  mile  of  track  and  per  car  mile  as    shown    in    one- 


car-mile  in  maintenance  of  way,  a  slight  disadvantage 
in  maintenance  of  equipment,  and  an  advantage  of  at 
least  1.25  cents  in  power,  of  1.5  centsin  transportation, 
and  of  .5  cent  in  general  expenses — a  total  of  nearly 
6.75  cents  per  car  mile.  In  comparison  with  horse 
traction,  electricity  would  be  at  a  disadvantage  of 
perhaps  .5  cent  per  car  mile  in  maintenance  of  way  and 
.5  cent  in  maintenance  of  equipment  ;  while  it  would 
have  an  advantage  of  at  least  6  cents  in  motive  power, 
1.5  cents  in  transportation  and  5  cents  in  general  ex- 
penses— a  net  difference  of  7  cents.  Besides  this,  elec- 
tric cars  would  earn  more  than  either  horse  or  cable  cars 
with  equivalent  mileage. 

In  the  transportation  expenses  it  was  found  tli;it 
electric  traction  is  the  cheapest  of  the  three  motive 
powers,  the  reason  for  thi?*  being  in  the  greater  speeds 
of  cars  possible  with  electric  traction.  In  every  division 
of  operating  expenses  electricity  has  a  decided  advantage 
over  the  cable  system,  and  in  every  division  except 
maintenance  of  equipment  it  has  an  advantage  over  the 
hotse  system.  During  the  twelve  months'  period  the 
cable  lines  operated  at  47.7  per  cent,  of  their  passenger 
receipts,  the  electric  lines  at  37. 9  per  cent.,  the  horse 
lines  at  65.3  per  cent.,  and  the  entire  system  at  53.3  per 
cent. 
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OFFICERS  OF  THE  MONTREAL  STREET 
RAILWAY   COMPANY. 

It  is  with  much  pleasure  that  we  present  to  our  read- 
ers the  accompanying  group  of  portraits  of  the  officers 
of  the  Montreal  Street  Railway  Company. 


president  of  the  Richelieu  and  Ontario  Navigation 
Company,  a  director  of  the  Royal  Victoria  Insurance 
Company  and  of  the  Montreal  Trust  and  Deposit 
Company,  and  vice-president  of  the  Board  of  Governors 
of  Laval  University,  Montreal. 


Hon.  L.  J.  Forget.  Mr.  Jas.  Ross,  C.E. 

Mr.  D.  a.  L.  McDonald.  Mr.  F.  L.  Wanklyn,  C.E.  Mr.  W.  G.  Ross. 

Mr.  Martin  H.  Watts. 

OFFICERS    OF    THE    MONTREAL    STREET    RAILWAY   COMPANY. 

Hon.  L.  J.  Forget,  the    president  ot    the  company,  is  Mr.  F.  L.  Wanklyn,  C.  E.,    the    manager    and    chief 

a  native  of  Terrebonne,  and    a  Senator  for    the  division  engineer,  was  born  in  Buenos  Ayres  in  1859,    and    edu- 

of  Sorel.      In    addition  to    occupying  :he    presidency  of  cated  in  England.      In  Canada  one  of  his  first    appoint- 

);he  Montreal  Street  Railway  Company,    Mr.    Forget    is  ments  was  as  assistant  mechanical  superintendent  of  the 
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Grand  Trunk  Railway,  and  later  manajjer  and  master 
mechanic  at  the  Point  St.  Charles  locomotive  works. 
Besides  discharging  the  duties  of  these  positions,  he 
acted  as  consulting  mechanical  engineer  to  the  Montreal 
Street  Railway  during  the  construction  of  the  power 
house.  He  was  appointed  general  manager  of  the 
Toronto  Street  Railway  Company  in  January,  1897,  re- 
signing in  the  fall  of  the  same  year  to  assume  the  pos- 
ition he  now  fills.  He  is  a  member  of  the  Canadian 
Society  of  Civil  Engineers  and  an  associate  member  of 
the  Institute  of  Civil  Engineers,  England. 

Mr.  James  Ross,  C.E.,  vice-president  and  managing 
director,  was  born  in  Scotland,  coming  to  Canada  in  the 
seventies.  Since  then  he  has  been  identified  with  the 
construction  and  management  of  various  well-known 
steam  railroads,  his  most  notable  work  in  that  direction 
being  the  construction  of  the  line  of  the  Canadian  Pacific 
Railway  across  a  considerable  portion  of  the  prairies 
and  through  the  Rocky  mountains  and  the  Selkirks  into 
British  Columbia.  Since  1892  Mr.  Ross  has  directed 
his  attention  and  energies  chiefly  to  street  railways,  and 
the  cities  of  Montreal,  Toronto,  Winnipeg  and  St.  John 
owe  the  successful  construction  and  operation  of  their 
street  railway  systems  largely  to  Mr.  Ross'  directive 
ability.  In  1896,  in  conjunction  with  Mr.  William  Mc- 
Kenzie,  of  Toronto,  Mr.  Ross  acquired  the  tramways 
systems  of  Birmingham,  England,  with  the  object  of 
converting  the  system  to  electricity,  and  in  1897,  in 
conjunction  with  the  same  gentleman  and  others,  se- 
cured a  charter  and  franchise  from  the  Government  of 
Jamaica  to  build  electric  tramways  on  the  island. 
Mr.  Ross  is  vice-president  of  the  Toronto  Railway 
Company,  president  of  the  Winnipeg  Electric  Railway 
Company,  and  of  the  St.  John  Railway  Company,  and 
president  of  the  Dominion  Bridge  Company. 

The  comptroller  of  the  company,  Mr.  W.  G.  Ross, 
was  born  in  Montreal  in  1863,  and  was  appointed  to  the 
position  in  i8g6.  Previous  to  this  he  was  engaged  in 
the  reorganization  of  the  accounting  departments  of  the 
Montreal,  Toronto,  Winnipeg  and  St.  John  Street  Rail- 
ways, w-hich  all  have  a  uniform  system  of  accounts. 
Mr.  Ross  is  a  prominent  member  of  the  Street  Railway 
Accountants'  .'\ssociation  of  America,  and  one  of  the 
organizers  of  the  same. 

Mr.  -Martin  H.  Watts,  the  secretary  of  the  company, 
is  a  native  of  London,  Eng. ,  where  he  was  born  in  1861. 
He  came  to  Canada  toward  the  end  of  1886,  and  in  De- 
cember of  that  year  entered  the  service  of  the  Canadian 
Pacific  Railway,  where  he  was  employed  for  four  years 
in  the  law  department  of  the  company.  In  April,  1893, 
he  secured  the  appointment  of  private  secretary  to  Mr. 
Henry  A.  Everett,  the  well-known  street  railway  pro- 
moter of  Cleveland,  Ohio,  and  at  that  time  vice-presi- 
dent and  managing  director  of  the  Montreal  Street 
Railway  Company.  He  filled  this  position,  and  subse- 
quently that  of  secretary  to  Mr.  Granville  C.  Cuningham, 
late  manager  and  chief  engineer  of  the  company,  until 
June,  1896,  when,  upon  the  death  of  Mr.  Edward  Lush- 
er, Mr.  Watts  was  appointed  secretary. 

Mr.  Duncan  A.  L.  McDonald,  the  superintendent  of 
the  Montreal  Street  Railway  Company,  was  born  at  St. 
Thomas,  Que.,  in  June,  1859,  and  removed  to  Montreal 
in  1875.  He  entered  the  service  of  the  Montreal  Street 
Railway  in  1881  as  a  "  knight  of  the  whip,"  in  order  to 
acquire  a  thorough  knowledge  of  street  railway  work 
from  its  very  commencement.  He  was  soon  advanced 
to  conductor,  and  after  about    twelve  months'  service  in 


that  capacity,  wa>  promoted  to  the  position  of  road- 
master.  In  1886  he  severed  his  connection  with  the 
company,  but  anticipating  the  progress  that  the  trolley 
system  would  make,  he  went  to  St.  Paul  and  .Minneapo- 
lis in  1889  and  secured  a  practical  knowledge  of  the 
operation  of  electric  tramways.  He  returned  to  Mont- 
real in  1S92  and  re-entered  the  service  of  the  Montreal 
Street  Railway  in  the  capacity  of  inspector.  He  was 
appointed  to  the  position  he  now  occupies  in  1894. 


QUESTIONS  AND  ANSWERS. 

"J.  M.,"  Toronto,  writes  as  follows  regarding  the 
.Arthur  transmission  plant  :  "A'our  article  in  January 
number,  regarding  above,  for  which  I  have  to  thank 
you,  has  been  carefully  read.  On  figuring  out  the  line 
on  the  basis  of  the  figures  which  you  give,  namely,  that 
it  delivers  to  the  primaries  of  the  step  down  transfor- 
mers, over  13  miles  of  No.  4  wire,  9  amperes  at  2,080 
volts,  I  find  that  the  loss  in  line  only  is  1532  %.  To 
get  the  total  transmission  loss,  you  must  add  to  the 
above  the  losses  in  the  transformers  and  in  the  second- 
ary wiring,  which  will  bring  the  total  to  something 
over  19%,  instead  of  its  being  less  than  5%,  which 
your  November  article  states  it  to  be.  If  I  am  mis- 
taken in  above,  I  should  be  glad  to  be  corrected.  If 
my  figures  are  correct,  the  publication  in  your  February 
issue  of  an  article  correcting  the  November  article  will 
be  much  appreciated." 

-Answer. — In  answer  to  the  above,  we  believe  the 
calculations  given  are  correct,  but  the  article  in  the 
November  issue  did  not  state  the  number  of  amperes 
transmitted  at  that  time,  which,  for  our  correspondent's 
satisfaction,  we  may  state  was  only  five  amperes,  and 
at  the  pressure  then  in  use,  the  ohmic  loss  was  less 
than  five  per  cent.  In  our  reply  in  January,  we  per- 
haps should  have  noted  that  the  loss  was  more  than 
five  per  cent.,  owing  to  the  transmission  of  nine 
amperes  of  current  instead  of  five,  for  which  the  line 
was  originally  laid  out.  The  business  in  .Arthur  has 
grown  to  such  an  extent  that  the  owner  of  the  plant 
has  found  it  necessary  to  purchase  a  1,500  light  ma- 
chine, and  to  operate  at  4,000  instead  of  2,000  volts, 
which  will  leave  the  losses,  owing  to  the  increased 
voltage,  very  small  again. 


"  H.W."  asks  :  (1)  Will  common  iron  wire  serve  as 
lightning  arrestors  when  strung  on  electric  poles  from 
top  to  bottom,  with  the  lower  end  connected  with 
water?  Will  lightning  jump  from  the  electric  wire  to 
the  ground  wire  or  iron  wire  when  placed  an  inch  or 
two  apart?  (2)  Is  there  any  probability  of  acetylene 
gas  or  lime-light  taking  the  place  of  electric  light?  (3) 
Is  the  system  of  using  220  to  240  volt  lamps  likely  to 
come  into  general  use?  Do  the  underwriters  accept 
these  lamps? 

-Answer. — (i)  If  ordinary  fence  wire  is  placed  as 
described,  with  a  few  inches  projecting  above  the  top 
of  the  pole,  and  the  lower  end  buried,  it  will  be  of  great 
assistance  as  a  lightning  guard  to  the  machinery,  es- 
pecially if  lower  end  reaches  water.  Such  wires  should 
be  placed  quite  frequently,  say  every  fifth  pole.  Do 
not,  however,  take  out  the  station  arrestors.  An  inch 
gap  is  a  rather  long  distance  for  the  lightning  to  strike 
across,  especially  if  there  be  any  "grounds"  on  the 
system.  (2)  It  is  not  wise  to  prophesy,  but  in  the 
writers'  opinion  acetylene  or  lime-light  will  never  dis- 
place   electricity.      -Advantages    claimed     for    acetylene 
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over  electricity  are  brighter  light  for  less  money.  At 
the  present,  the  best  incandescent  lamp  is  not  very 
efficient,  using  only  about  five  per  cent,  of  the  energy  it 
dissipates.  Scientists  are  experimenting  all  the  time, 
with  a  great  probability  that  in  the  near  future  incan- 
descent lamps  will  have  an  efficiency  of  double  what 
they  have  now.  That  means  either  same  light  for  half 
the  money,  or  double  the  light  for  the  same  cost. 
Anyone  who  prefers  the  rather  ghastly  light  of  acetylene 
to  the  clear,  cheerful  glow  of  electric  lamps  is  entitled 
to  his  preference,  but  he  must  take  the  risk  of  un- 
pleasant smells,  and  quite  possible  explosions.  (3) 
Underwriters  accept  220  and  240  volt  lamps  in  Europe 
and  the  United  States  when  special  precautions  against 
leaks,  etc.,  are  taken.  The  only  reason  why  such 
voltage  is  not  more  generally  used  is  that  the  lamps 
are  rather  less  efficient  than  those  of  lower  voltage  ; 
and  there  seems  to  be  some  little  doubt  of  the  manu- 
facturers being  able  to  produce  a  really  good  and 
durable  lamp.  No  doubt,  however,  both  these  points 
will  before  long  be  satisfactorily  settled. 


"  Induction  "  writes  :  (1)  What  would  be  the  resist- 
ance and  line  loss  on  a  two-phase  system  carrying  a 
load  of  40  amperes  (17  amperes  and  23  amperes  on 
each  phase)  at  a  pressure  of  2,000  volts?  The  station 
voltmeter  connected  to  a  transformer  of  20  to  i  ratio 
requires  to  register  118  volts  to  overcome  loss,  resist- 
ance and  induction.  The  distance  from  power  house 
to  center  of  distribution  is  25,300  feet,  and  the  wires 
used  are  No.  3  B.  &  S.  (2)  How  can  I  color  incan- 
descent lamps  for  decorative  purposes  that  they  maybe 
cleaned  at  any  time?  (3)' What  does  each  division  on 
an  S.K.C.  static  ground  detector  denote  when  con- 
nected to  a  2,000  volt  primary? 

Answer. — (i)  The  resistance  of  25,300  feet  of  No.  3 
circuit  under  the  described  conditions  with  23  amperes 
is  97.3  ohms.  As,  however,  the  circuit  contains  joints, 
etc.,  it  will  be  somewhat  higher.  The  loss  on  such  a 
circuit  carrying  23  amperes  (for  copper  resistance)  will 
be  23S  volts.  The  "inductive"  drop  will  somewhat 
increase  this  loss,  but  unless  some  other  data  are  given, 
such  as  distance  apart  of  wires,  it  is  not  possible  to 
accurately  calculate  it.  The  dynamo  voltage,  to  over- 
come the  above  resistance,  and  leave  104  volts  at  the 
lamps,  should  be  2,318  volts — the  indication  on  a  20-1 
volt  meter  should  be  116.  No  doubt  the  other  two 
volts  are  required  for  joints,  etc.  (2)  A  very  weak 
solution  of  shellac  with  the  color  added  can   be   cleaned 


off  by  alcohol 


This  information    can    best  be   fur- 


nished by  the  Royal  Electric  Company. 


ELECTRIC  LIGHT  INSPECTION  IN  CANADA. 

The  report  of  the  Commissioner  of  Inland  Revenue 
for  the  Dominion,  for  the  year  ending  June  30th,  1898, 
gives  particulars  regarding  the  inspection  of  electric 
light.  The  total  revenue  derived  therefrom  was  $9,472, 
made  up  as  follows  :  Fees  for  inspection,  $5,388.25  ; 
registration  of  companies,  $3,970;  penalties,  $114. 
The  expenses  of  inspection  were  $3,236,  and  there  were 
expended  on  standard  instruments,  $3,768.80,  leaving 
a  net  revenue  of  $2,467.35.  There  were  inspected  dur- 
ing the  year  3,754  meters.  Of  these  3,496  were  found 
correct,  141  fast,  48  slow,  and  10  unsound.  A  number 
were  accepted  after  first  rejection. 


PERSONAL. 

Mr.  S.  W.  Jenckes,  of  the  Jenckes  Macliiiie  Company,  has 
been  elected  a  member  of  the  town  council  of  Sherbrooke,  Que. 

Mr.  W.  P.  Cooke,  of  Port  Arthur,  was,  at  the  municipal  elec- 
tions in  January,  elected  as  Railway  and  Light  Commissioner  for 
the  town.      He  was  also  chosen  as  a  councillor. 

Mr.  John  C.  Gardner,  formerly  secretary  and  manager  of  the 
Canadian  Manufacturer  Publishing  Co.,  Limited,  has  been 
appointed  president  and  managing  director  of  the  Might  Direc- 
tory Co.,  of  Toronto,  Limited,  vice  Mr.  J.  M.  Might,  retired. 
No  doubt  the  energy  and  success  which  marked  Mr.  Gardner's 
career  in  his  former  capacity  will  be  bronght  to  bear  upon  the 
duties  of  his  new  position. 

Many  Canadian  friends  of  Mr.  F.  C.  Armstrong,  who  in  May 
last  accepted  a  responsible  position  in  connection  with  the 
electrical  department  of  Dick,  Kerr  &  Company,  of  London, 
England,  were  pleased  to  have  the  opportunity  within  the  past 
month  of  again  meeting  him.  The  purpose  of  his  visit,  however, 
was  matrimonial  in  character.  On  January  I2th  he  look  as  a  life 
partner  one  of  Cobourg's  society  favorites,  in  the  person  of  Miss 
Helen  McCallum.  Before  their  departure  for  England,  Mr.  and 
Mrs.  Armstrong  visited  some  of  the  principal  cities  in  the  United 
Stales. 


MOONLIGHT  SCHEDULE  FOR  FEBRUARY. 


Day  of 
Month. 

Light. 

E.vtinguisb. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I.  .  .  . 

P.M.      5.50 

A.M.  12.20 

6.30 

2 

"       5-5° 

1.00 

7.10 

3.... 

"       5-50 

"         1-30 

7.40 

4 

"       5-5° 

1,         2.40 

8.50 

5.... 

"       5-5° 

"         3-40 

9-5° 

6.... 

"       5-5° 

"       4-5° 

1 1. 00 

7.... 

"       5-5° 

"       5-5° 

12.00 

8..., 

"       S-So 

II       6.00 

12.10 

9 

"       5-5° 

/'       6.00 

12.10 

10. . . . 

II       6.00 

II       6.00 

12.00 

II.... 

II       6.00 

II       6.00 

12.00 

12. . . . 

„       6.30 

6.00 

11.30 

13.... 

"      7- 30 

"       6. 00 

10.30 

14 

"      9.00 

II       6.00 

9.00 

15.... 

II     10.30 

II       6.00 

7-3° 

16.... 

II     II .  1 0 

"       S-50 

6.40 

17    ... 
18.... 

A.M.    12.10 

"       5-5°  1 

5-4° 

19.... 

"          1 .  1 0 

"       5-50 

4.40 

20 ... . 

II         2.00 

"       5-5° 

3-5° 

21 

22. . . . 

23 

24.... 
25.... 

II         2.40 

No  Light. 
No  Light. 
No  Light. 
No  Light. 

"       5-5° 
No  Light. 
No  Light. 
No  Light. 
No  Light. 

3.10 

26.... 

P.M.     6.20 

P.M.    9.00 

2.40 

27.... 

//         6.20 

II       9. 20 

3.00 

28.... 

II       6. 20 

//      1 0. 20 

4.00 

Total 183.30 


Mr.  J.  R.  Rayden,  master  mechanic  at  the  Trail  smelter,  was 
killed  by  a  shock  received  while  repairing  the  switchboard  in  con- 
nection with  the  electric  plant. 

The  town  of  Goderich,  Ont.,  will  seek  authorit)'  from  the 
provincial  legislature  to  raise  $5,000  for  the  purpose  of  improving 
he  electric  light  and  waterworks  plants. 

The  Laurention  Water  and  Power  Company,  of  Lachule,  Que., 
have  requested  extensive  powers  from  the  provincial  legislature. 
The  company  propose  to  operate  in  the  northern  counties  of  Que- 
bec, supplying  electric  light,  gas,  heat,  power,  etc.,  and  con- 
structing telephone  lines.  Mayor  Prefontaine,  of  Montreal,  and 
Mr.  Pierre  Laforest,  of  Joliette,  are  interested  in  the  company. 

The  Canadian  Marine  Engineers'  Association,  Toronto,  have 
elected  officers  for  the  ensuing  year  as  follows  :  Hon.  president, 
O.  P.  St.  John  ;  president,  Harry  Parker  ;  first  vice-president, 
A.  J.  Woodward  ;  second  vice-president,  D.  F.  Campbell  ;  secre- 
tary, S.  A.  Mills  ;  treasurer,  H.  Brownley  ;  inside  guard,  H. 
Bowler  ;  auditors,  D.  L.  Foley,  E.  J.  O'Dell,  Owen  Sound  ; 
council,  Thos.  Good,  Wm.  Harwood,  Rees  Bench,  Toronto  ; 
P.  J.  Carr,  Port  Dalhousie,  and  J.  E.  Kane,  Kingston. 
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CANADIAN  ASSOCIATION  OF  STATIONERY 
ENGINEERS. 

Note.— Secrciario  of    Associations  arc  requested   to   forward    matter  for  publi- 
cation in  this  Department  not  later  than  the  6tn  of  each  month. 


VALVE5ETTING.* 
Bv  \V.  Sweet. 

The  paper  which  1  present  lo-niphi  is  upon  valve-setling  of 
steam  engines,  which  is  known  to  en)jineers  throughout  the  world 
as  a  most  essential  feature.  My  paper  is  dixided  into  three 
parts,  namely,  dead  centre,  valve-setting,  and  the  relative  posi- 
tion of  the  valve  to  the  piston  at  all  points  of  the  stroke.  I  make 
this  division  for  the  purpose  of  treating  each  one  separately. 
First  I  will  take  up  dead  centre.  Nearly  every  engineer  has  a 
way  of  his  own  for  finding  the  dead  centre  of  an  engine.  The 
method  which  I  have  adopted  is  no  doubt  familiar  to  the  most  of 
you.  The  first  thing  to  be  done  is  to  fake  a  piece  of  wire  and 
sharpen  one  end,  and  bend  the  wire  almost  in  the  shape  of  a  figure 
3  ;  slip  this  piece  of  wire  over  the  guide  bar,  so  that  it  is  com- 
paratively firm,  and  let  the  sharp  point  project  as  close  to  the 
crosshead  as  possible.  Then  place  the  crosshead  about  one  inch 
from  the  end  of  the  stroke  ;  now  make  a  mark  with  a  scriber  on 
the  crosshead,  and  move  the  wire  so  that  the  point  is  directly  op- 
posite the  mark.  Next  take  another  piece  of  wire  and  sharpen 
both  ends  of  it  ;  then  bend  one  end  so  that  it  projects  at 
angles.  Go  lo  the  fly-wheel  or  disc,  make  a  mark  "on  the  floor, 
.let  the  long  end  of  the  wire  rest  in  the  mark  on  the  floor,  and  the 
projecting  point  come  in  contact  with  the  wheel,  and  scribe  a 
mark  with  it.  Now  turn  the  engine  on  the  centre  so  that  the 
mark  on  the  crosshead  comes  directly  opposite  the  point  of  the 
wire,  go  back  lo  the  fly-wheel  again,  and  scribe  another  mark 
with  the  trammel  in  the  same  position  as  before.  If  this  is  done 
correctly,  the  centre  between  these  two  marks  (which  can  be  cor- 
rectly obtained  by  the  use  of  the  compass)  brought  to  the  point  of 
the  trammel  will  be  the  dead  centre  of  the  engine. 

Now  we  proceed  to  set  Ihf  valve.  This  is  a  point  which 
should  receive  very  careful  attention.  Make  sure  that  the  valve 
has  the  correct  travel  ;  after  this  has  been  ascertained,  proceed 
to  give  the  valve  the  proper  amount  of  lead,  which  depends  up- 
on the  speed  of  the  engine.  The  greater  the  speed  the  more  lead 
is  required.  I  might  state  that  there  are  three  kinds  of  leads  ; 
proper  lead,  improper  lead,  and  permanent  lead.  I  might  also 
state  that  permanent  lead  can  only  exist  in  four-valve  engines, 
but  is  most  likely  to  be  given  to  the  valve  of  Brown  engines,  as 
these  engines  have  their  valve  spindles  screwed  into  the  dash  pot 
pistons  ;  and  engineers  that  are  not  thoroughly  practical  men, 
and  not  knowing  what  the  results  would  be,  are  very  apt  to  screw 
the  dash  pot  piston  down  instead  of  moving  the  eccentric  or  cam 
ahead  on  the  cam  shaft.  By  screwing  the  piston  down  on  the 
spindle  lo  gel  the  proper  lead  will  give  permanent  lead.  The 
position  that  the  valve  occupies  to  the  piston  may  be  determined 
in  various  ways,  but  the  most  accurate  way,  in  my  opinion,  is  to 
remove  the  steam  chest  cover,  then  place  a  piece  of  paper  be- 
tween the  valve  and  face  of  the  ports,  attach  a  siring  to  a  re- 
ducing motion  attached  to  the  cross-head,  the  same  as  would  be 
used  for  an  indicator,  pass  the  string  around  the  pulleys,  and 
bring  it  down  past  the  centre  of  the  steam  chest  ;  lo  the  string 
attach  a  lead  pencil,  then  by  turning  the  engine  over  by  hand 
and  holding  the  pencil  so  that  it  will  move  up  and  down  by  the 
motion  of  the  siring  from  the  crosshead,  and  using  the  face  or 
the  edge  of  the  valve  as  a  guide,  an  oval  will  be  traced  on  the 
paper  by  the  pencil,  and  by  laying  off  the  ports  on  the  oval 
on  the  opposite  side,  according  to  the  travel  of  the  pencil,  using  a 
scale  of  one,  two,  or  three  inches  of  the  crosshead  travels  to  one  of 
the  pencil,  this  will  give  the  position  that  the  valve  is  to  the 
piston  at  any  part  of  the  stroke. 


.Mr  John  Philip,  of  Grand  Valley,  is  supplying  the  town  of 
Grand  Valley  and  the  town  of  Arthur,  which  is  thirteen  miles  dis- 
tant, with  incandescent  light  from  his  incandescent  lighting  plant 
in  Grand  Valley.  He  has  met  with  such  success  with  his  trans- 
mission plant  that  he  has  purchased  from  The  Royal  Electric 
Company  a  75  k.w.  S.K.C.  two-phase  alternator,  which  he  is  in- 
stalling in  his  power  station.  This  will  enable  him  lo  deliver  at 
least  1,000  lights  wired  up  in  Arthur,  and  also  to  serve  everything 
in  sight  in  Grand  Valley.  As  heretofore  noted,  this  is  a  new  de- 
parture in  electric  lighting,  and  we  are  glad  to  hear  of  Mr. 
Philip's  success.     It  shows  what  pluck  and  enterprise  will  do. 


Paper  read  before  Hamilton  No.  2  C.  A.  S.  E. 


CANADIAN  ELECTRICAL  STUDENTS- 
COMPETITION. 

The  publishers  of  the  Canadian  iM.iiii  kii  al  Nkws 
hereby  ort'er  a  first  and  second  prize  of  Si 5  and  $10  re- 
spectively for  the  best  thesis  submitted  by  an  under- 
graduate of  a  Canadian  university  on  any  one  of  the 
following  snbjects,  viz.  : 

1.  "  The  Magnetic  Circuit  of  Dynamos." 

2.  "The  Incandescent  Electric  Lamp." 

3.  "The  lilectric  Meter." 

4.  "  The  Relative  .Advantages  of  Low  and  High  l"re- 
quency  in  an  .Alternating  l^lectric  Lighting  Plant." 

5.  "  A  Concise  Description  ol  a  Method  of  Testing 
Transformers  for  Ititticiency  at  \'arious  Loads,  both  as 
Regards  Regulation  and  Core  Loss." 

6.  "Comparison  between  Two  and  Three  Phase  In- 
stallations for  the  Long  Distance  Transmission  of 
Power." 

It  is  required  that  each  thesis  submitted  in  this  com- 
petition shall  consist  of  not  less  than  5,000  nor  more 
than  6,000  words,  and  shall  be  written  in  the  third 
person,  and  typewritten  for  publication  on  one  side  only 
of  foolscap  paper. 

To  admit  of  a  fair  comparison  of  the  merits  of  the 
theses  which  maj'  be  submitted,  keeping  in  view  variety 
of  subjects,  a  system  of  marks  will  be  employed  such  as 
is  generally  used  in  college  examinations,  and  with 
which  the  competitors  in  this  competition  are  familiar. 
These  marks  will  be  allotted    luider  three  heads,  viz.:  — 

1.  Subject  Matter. 

2.  Arrangement. 

3.  English. 

Taking  100  as  the  combined  total,  the  maximum  and 
minimum  marks  for  each  of  the  above  classifications 
will  be  as  follows  : 

Maximum.  Mininuini. 

50 Subject  Matter 25 

25 .\r^angefllen^ 15 

25 English 15 

If  any  of  the  theses  submiited  should  not  be  entitled 
to  receive  the  minimum  of  marks  as  above,  they  will  be 
entirely  rejected. 

There  are  three  sources  from  which  competitors  must 
draw  their  subject  matter,  viz.,  books,  periodicals  and 
floating  literature,  personal  or  private  channels.  In 
judging  of  the  subject  inatter,  the  following  relative 
values  will  be  attached  to  the  above  mentioned  sources 
of  information  : 

(a)  Books 10 

(b)  Periodicals  and  floating  literature 20 

(c)  Personal  or  private  sources 20 

Where  extracts  are  used,  their  source  and  names  of 
authors  .should  be  clearly  given. 

Where  diagrams  are  required  to  illustrate  the  text, 
they  should  be  drawn  with  pen  and  perfectly  black  ink 
on  pure  white  drawing  paper,  bristol  board  or  tracing 
linen,  and  in  such  manner  as  to  admit  of  their  reproduc- 
tion to  a  small  scale. 

Each  thesis  shall  be  submitted  by  motto  only,  and 
shall  be  accompanied  by  the  name  of  the  author  enclosed 
in  a  sealed  envelope  bearing  the  same  motto.  This  en- 
velope will  remain  sealed  in  the  hands  of  the  publishers 
until  the  competition  shall  have  been  decided. 

Theses  submitted  in  this  competition  must  reach  the 
C.  H.  Mortimer  Publishing  Company  of  Toronto, 
Limited,  Toronto,  Ont.,  publishers  of  the  Electrical 
News,  before  the  first  day  of  October,   1899. 

A  competent  judge  has  been  chosen  to  decide  the 
competition  in  accordance  with  the  method  explained 
above.  This  gentleman,  whose  name  will  be  given  at  a 
later  date,  will  no  doubt  be  acceptable  to  all  concerned. 

The  result  will  be  published  as  soon  as  possible  after 
the  close  of  the  competition. 

The  publishers  of  the  Electrical  News  reserve  the 
right  to  publish  such  of  the  theses  submitted  as  in  their 
judgment  may  appear  to  be  desirable  for  that  pur- 
pose. 
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NEW  REGULATING  LAMP. 

The  Truitt  regulating  lamp  which 
has  just  been  placed  on  the  market 
in  Canada  appears  to  be  likely  to  fill 
a  need  which  exists  among  electric 
light  consumers,  viz.,  that  of  being 
able  to  regulate  the  light  of  each  in- 
dividual lamp  without  having  to  pay 
for  more  current  than  is  being  used. 
It  is  claimed  for  this  lamp  and 
socket,  of  which  we  give  an  illustra- 
tion herewith,  that  it  contains  no 
coils  whatever,  consequently  being 
vastly  superior  to  the  old  style  of 
regulating  sockets,  the  coils  of  which 
were  liable  to  become  damaged  or 
burnt  out,  and  also  wasting  consid- 
erable current  unnecessarily. 

By  using  two  separate  filaments  a 
slight  turn  of  the  lamp  in  its  socket 
gives,  first,  a  one  candle  power  light 
suitable  for  a  sick  room  or  as  a  night 
light  ;  the  next  light  is  eight  candle 
power,  then  16,  and  then  24,  this 
being  arranged  by  the  different  con- 
tacts in  the  socket  connecting  either 
of  the  two  filaments  separately  or  in 
series  or  multiple.  A  special  socket  is  required  so  as  to 
enablethe  lamp  to  be  turned  either  way.  Nokey  or  switch 
is  used,  as  a  further  turn  of  the  lamp  cuts  off  the  current 
entirely.  We  understand  that  Messrs  Ness,  McLaren  & 
Bate,  of  Montreal,  control  the  sole  agencv   for  Canada. 


A  NEW  COMPETITOR  FOR  THE  INCANDES- 
CENT GAS  LAMP. 

We  take  pleasure  in  illustrating  below  a  new 
competitor  for  the  incandescent  gas  lamp,  in  the  form 
of  an  enclosed  arc  lamp  made  in  very  miniature  dimen- 
sions, and  of  an  exceedingly  neat  and  original  design. 
This  "Tiny  Lamp,"  which  is  rapidly  replacing  cluster 
incandescent  lamps,  is  only  thirteen  inches  in  length, 
and  consumes  only  275  watts  per  hour,  giving  about 
eight  hundred  candle  power,  and  using  considerably  less 
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current  than  the  average  cluster  incandescent  lamps, 
and  less  than  one-half  of  the  amount  ust;d  by  the  regu- 
lar standard  enclosed  arc  lamps  made  by  the  same 
company. 

The  station  managers  in  many  places  are  using  these 
lamps  in  show  windows  and  for  store  lighting  at  the 
regular  prices— flat  rate  per  month  for  the  standard  five- 
ampere  enclosed  arc  lamps — and  are  claimed  to  be  mak- 
jUg  a  very  material  saving  in  operating  expenses,  while 
he  customer  is  getting  the  same  amount  of  light  as  he 
would  from  the  large  lamp  with  the  double  alabaster 
globes  so  commonly  used.     The  customer  is  even  better 


pleased  it  the  central  station  is  willing  to  reduce  his 
current  bill  a  trifle,  and  will  hasten  to  explain  the  ad- 
vantages of  the  new  light  to  his  friends,  with  the  out- 
come of  much  good  to  all  parties  concerned.  The 
"  Tiny  Lihtan  Lamps  "  are  made  in  a  variety  of  styles, 
and  are  sold  at  reasonable  prices.  At  the  present  time 
the  factory,  which  is  crowded  with  work,  is  being  ex- 
tended, and  in  a  short  time  will  have  double  its  present 
capacity. 

In  their  Tiny  Lihtan  lamp  the  manufacturers  claim  the 
easiest  lamp  to  trim  ever  introduced,  and  a  person  once 
using  them  can  readily  appreciate  the  difference  between 
the  old  and  cumbersome  methods  of  getting:  out  the  in- 
closmg  globes  and  replacing  the  new  carbons  in  proper 
alignment.  There  is  a  very  effectual  automatic  "  cut- 
out "  in  the  lamp,  which  prevents  its  being  injured  by 
letting  the  lower  carbon  burn  down  too  far  and  break- 
ing the  inner  globe.      This  is  entirely  new  and  original. 

These  lamps  are  being  turned  out  in  large  quantities 
by  the  Safford  Arc  Lamp  Manufacturing  Co.,  of  Buffalo, 
N.Y.,  and  immediate  shipments  can  be  made.  Circulars 
give  prices  and  further  particulars. 


ELECRICAL  TRANSMISSION  PLANT  FOR 
ORILLIA. 

Bv  a  vote  of  399  to  61,  the  property-holders  of 
Orillia,  Ont.,  on  the  6th  inst.,  decided  in  favor  of 
installing  the  first  long  distance  electrical  power 
transmission  plant  in  America,  if  not  in  the  world, 
which  will  be  owned  and  operated  by  a  municipality. 
This  plant,  the  construction  of  which  will  be  begun 
immediately,  will  cost  not  less  than  $75,000,  and  is 
intended  to  convey  the  current  generated  at  the  Ragged 
Rapids,  on  the  Severn  river,  to  the  town,  a  distance  of 
over  ig  miles.  Eight  hundred  horse  power  will  be 
delivered  as  a  first  instalment,  but  the  system  will  have 
a  capacity  for  delivering  1,000  horse  power,  and  can 
ultimately  be  increased  to  a  capacity  for  3,000  horse 
power  at  comparatively  small  additional  expense. 

The  hydraulic  power  was  investigated  by  Mr.  Wm. 
Kennedy,  jr.,  of  Montreal,  who  prepared  general  plans 
to  govern  reception  of  tenders,  and  the  electrical  plant 
and  transmission  line  were  designed  by  Mr.  Roderick  J. 
Parke,  consulting  electrical  engineer,  of  Toronto,  who 
also  prepared  the  necessary  plans  and  specifications  for 
reception  of  tenders  for  these  sections. 

The  contract  for  the  entire  equipment  has  been 
awarded  to  the  Central  Construction  Co.,  of  Buffalo,  N. 
Y.,at  $67,200.  The  electrical  machinery  will  be  furnished 
through  the  W.  A.  Johnson  Electric  Company,  of 
Toronto,  the  plant  to  consist  of  two  400  h.p.  revolv- 
ing field  Westinghouse  three-phase  60  cycle  generators, 
each  having  an  overload  capacity  of  60  per  cent., 
provided  with  the  necessary  high  tension  switchboards 
and  controlling  apparatus.  Six  step-up  100  k.w.  static 
transformers,  self-cooling  type,  will  raise  the  voltage  to 
22,000  for  the  transmission  line.  At  the  receiving 
station  at  Orillia  there  will  be  six  step-down  100  k.w. 
transformers,  of  a  similar  type,  to  reduce  the  pressure 
to  1,000  or  2,000  volts,  so  that  the  alternating  incan- 
descent circuits  now  used  for  commercial  lighting  can 
be  connected  direct  to  the  above  transformers.  There 
will  also  be  provided  a  25  h.p.  Te^la  induction  motor, 
for  driving  the  waterworks  pump,  now  operated  by 
steam,  and  a  50  h.p.  motor  of  same  type  to  drive  the 
three  Ball  25  light  arc  dynamos,  which  have  been  used 
for  street  lighting  for  some  years.  The  switchboard 
apparatus,  lightning  arresters,  etc.,  have  been  carefully 
selected  and  so  arranged  that  uniform  service  and 
safety  in  handling  can  be  relied  upon,  notwithstand- 
ing  the  high  voltage. 

The  Stillwell-Bierce  &  Smith-\'aile  Co.,  of  Dayton, 
Ohio.,  are  sub  contractors  for  the  water  wheels. 

The  plant  will  be  installed  under  the  supervision  of 
Mr.  Parke,  who  will  have  associated  with  him  Mr. 
Chas.  H.  Mitchell,  hydraulic  engineer,  of  Niagara 
Falls,  who  will  supervise  the  construction  of  the 
hydraulic  plant  at  the  rapids.  The  work  will  be  pushed 
to  completion  with  least  possible  delay,  and  it  is 
expected  to  have  the  system  in  operation  before  the 
end  of  October  next. 
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I  TELEGRAPH /TELErHONE  I 

NEW  C  P.  R.  TELEGRAPH  OFFICES. 
The  business  of  the  C.  P.  R.  in  Winnipeg  having  oulgrown  ils 
office  accommodation,  sieps  were  taken  last  fall  to  provide  new 
quarters.  The  building  at  the  corner  of  McDermott  and  Main 
streets  was  secured,  and  remodelled  for  the  purposes  of  ticket 
and  telegraph  offices.  .A  few  weeks  ago  possession  was 
taken  by  the  staff.  The  installation  of  the  plant,  which  is 
one  of  the  most  modern  and  up-to-date  on  the  continent, 
was  superintended  by  Mr.  W.  J.  Camp,  chief  electrician  of 
the  company.  On  the  ground  floor  is  the  city  ticket  office, 
the  telegraph  office,  the  private  offices  of  the  city  manager, 
Mr.  John  Tail,  and  the  general  delivery  office  and  messenger 
boys'  head-quarters.  On  the  second  flat  is  the  office  of  Mr. 
B.  S.  Jenkins  and  his  assistants,  while  the  fourth  floor  contains 
the  large  operating  room,  battery  room,  and  other  neccessary 
apartments. 

The  battery  room  contains  200  cells  of  storage  battery  of  the 
chloride  accumulator  type,  arranged  in  seven  banks  of  43  cells, 
each  giving  a  current  of  90  volts.  There  are  also  six  larger  cells 
used  for  the  purpose  of  working  the  sounding  or  reading  instru- 
ments. These  cells  take  up  the  place  of  2,400  cells  of  chemical 
batteries  as  used  in  the  old  office,  effecting  not  only  an  economy 
in  space  and  a  saving  in  cost  of  maintenance,  but  giving  a  much 
more  satisfactory  current.  It  is  expected  that  these  cells  will  last 
four  or  five  years,  requiring  during  that  time  scarcely  any  atten- 
tion. 

The  operating  room  contains  36  sets  of  instruments.  Some  of 
these  are  what  is  known  as  quadruplex,  originally  invented 
by  Thomas  .\.  Edison,  but  greatly  improved  by  F.  \V.  Jones, 
electrical  engineer  of  llie  Postal  Telegraph  Company,  by  means 
of  which  four  men  work  on  one  wire — two  sending  and  two  receiv- 
ing. Thus  four  different  messages  are  flashing  back  and  forth 
on  the  same  small  wire,  with  never  a  collision  or  sign  of  confusion. 

In  order  that  the  operator  may  hear  only  his  own  instrument,  it 
is  placed  in  a  small  box  raised  to  the  level  of  his  ear,  a  device 
that  does  away  with  the  old  system  of  glass  partitions.  One 
peculiar  feature  of  the  room  is  the  entire  absence  of  wires,  these 
being  conveyed  to  the  tables  in  cables  that  run  under  the  floor. 
Above  the  switch-board  is  a  large  number  of  incandescent  lamps, 
whose  peculiar  function  is  to  light  up  when  anything  goes  wrong 
on  any  one  of  the  lines.  The  interruption  is  thus  located  without 
the  trouble  that  would  otherwise  be  occasioned. 

The  Outside  wires  enter  by  cables  which  terminate  in  a  row  of 
porcelain  fuse  blocks  and  earth  plates.  By  means  of  these  any 
abnormal  current,  such  as  would  be  caused  by  the  contact  of  the 
telegraph  wires  with  electric  light  or  trolley  wires,  is  arrested  and 
the  circuit  broken.  Lightning  is  another  source  of  abnormal  cur- 
rent which,  without  these  precautions,   would  ruin  the  instrument. 

The  fifty-two  operators  employed  by  the  company  in  Winnipeg 
have  means  of  recreation  provided  for  them  in  the  building  in  the 
shape  of  a  reading  room  and  billiard  and  pool  room. 


that  in  the  spring  steps  will  be  taken  10  double  the  present  under- 
ground svsiem,  to  meet  the  requirements  of  the  increasing  busi- 
ness and  to  relieve  the  pressure  on  the  poles. 

The  Union  Telephone  Company,  Limited,  of  Tavlorville,  N.  S., 
has  been  organized  10  construct  a  telephone  line  from  Middle 
Musquodoboit  to  Tavlorville.  Mr.  Kdger  Archibald  is  president 
and  Mr.  Sidney  I.indsey  secretary-treasurer. 

The  \*ictoria  &  Ksquinialt  Telephone  Company  arc  about  to 
make  some  improvements  in  their  system  at  \'ictoria,  H.  C.  A 
new  switch-board  will  be  installed,  and  as  soon  as  this  is  placed 
in  position  the  puttling  in  of  a  metalic  circuit  will  be  com- 
menced. 

A  settlement  h.is  been  reached  between  the  Grand  Trunk  Rail- 
way and  their  telegraph  operators.  The  result  is,  we  understand, 
satisfactory  to  all  concerned.  The  mininiun  salary  will  be  as  fol- 
lows :  .Agent  and  telegrapher  with  dwt-lling,  light  and  fuel,  main 
lines,  $38;  branch  lines,  $35.  .\gecU  and  telegrapher,  without 
dwelling,  f\iel  and  light,  main  lines,  $43:  branch  lines,  $40.  Tele- 
graphers, m.iin  lines,  $38 ;  branch  lines,  $35  ;  relieving  agents 
who  are  on  the  permanent  start' and  .are  telegraphers,  main  lines, 
S50,  branch  lines  $50. 

The  prospectus  was  issued  in  England  recently  of  the  Canadian, 
British  Columbian  and  Dawson  Cily  Telegraph  Con)pan\",  Limited, 
with  a  share  capital  of  ;t"30C),ooo.  The  directors  are  : — Sir  James 
Grant,  Sir  A.  P.  Caron,  Ottawa  ;  J.  H.  Turner,  M.P.P.,  Victoria, 
B.  C.  ;  .Mderman  J.  Hyde,  Ma\or  of  Banbury  ;  W.  P.  J.  Fawcus, 
M.I.C.E,,  M.I.E.E.,  director  Edison  &  Swan  L'niled  Electric 
Light  Company,  London.  The  consulting  engineer  is  Sir  T.  S. 
Tancred,  Bart.,  C.  E.  ;  resident  engineer,  E.  G.  Woodford,  C.  E. , 
late  state  mining  engineer,  Transvaal  ;  secretary,  W.  Young,  64 
\'ictoria  Street,  London. 


SHORT-CIRCUITS. 

Mr.  J.  P.  Gardiner,  who  has  had  charge  of  the  Bell  Telephone 
exchange  at  Kingston,  has  been  promoted  to  the  management  of 
the  Stratford  office. 

Seventeen  telegraph  poles  on  the  C.  P.  R.  line  near  Stittsville, 
Ont.,  fell  down  recently,  owing  the  weight  of  ice  on  the  wires. 
Telegraphic  communication  was  completely  broken  off  for  a  time. 

A  company  has  been  formed  to  construct  a  telephone  system  in 
the  counties  of  Iverness  and  Victoria,  N.  S.  The  company  will 
make  Baddeck  their  headquarters,  and  anticipate  little  trouble  in 
raising  the  neceesary  capital  to  carry  out   the  project. 

Mr.  Ruben  Stiber,  who  had  been  employed  in  the  head  office  of 
the  C.  P.  R.  for  12  years,  died  at  his  home  in  Toronto  recently. 
He  was  a  well-known  musician,  and  at  different  times  filled  the 
position  of  organist  in  some  of  the  largest  churches  in  the  city. 

Mr.  H.  P.  Dwight,  president  of  the  Great  Northwestern  Tele- 
graph Company,  states  that  the  general  increase  in  Canadian 
business  has  caused  a  marked  improvement  in  the  business  of  his 
company  all  ovi  r  the  country.  People  are  busy,  and  in  conse- 
quence are  using  the  telegraph  wires  to  a  greater  extent. 

The  Bell  Telephone  Company  has  now  about  one  and  one-quar- 
ter miles  of  underground  wires  in  the  city  of  Hamilton.     It  is  said 


SPARKS. 

The  village  of  Kamloops,  B.  C,  will  probably  purchase  another 
dynamo  for  the  electric  light  plant. 

At  Whitb\",  Ont.,  there  is  said  to  be  a  feeling  in  favor  of  install- 
ing a  municipal  electric  light  plant. 

The  Ottawa  Street  Railway  Company  are  said  to  be  considering 
the  extension  of  their  road  to  the  rifle  ranges. 

Harry  Pope,  of  Peterborough,  Ont.,  while  engaged  in  wiring  a 
building  in  Montreal,  fell  a  distance  of  15  feet,  breaking  both  his 
arms. 

.At  the  Parliament  buildings,  Toronto,  a  competitive  test  was 
recently  made  of  the  steam  producing  qualities  of  coal  and  com- 
pressed peat. 

The  Montreal  Island  Belt  line  Company  have  contracted  with 
an  ice  dealer  for  the  transportation  of  35,000  blocks  from  Bout  de 
rile  to  Moneau  street. 

Mr.  W.  Sills,  an  extensive  mica  dealer  of  Chicago,  announces 
that  he  has  made  arrangements  in  European  countries  for  the  re- 
ception of  a  large  quantity  of  Canadian  mica.  The  mica  will  be 
shipped  direct  from  the  mines  near  Ottawa  to  the  European  mar- 
kets, and  it  is  hoped  to  be  able  to  compete  with  the  India  supply, 
which,  on  account  of  the  cheapness  of  labor,  is  sold  at  a  low 
figure.  The  methods  of  mining  and  transportation  in  India  are 
crude,  the  entire  operation  being  performed  by  hand.  For  this 
reason  the  Canadian  produrt,  worked  by  modern  methods,  should 
have  the  advantage  in  price  on  the  European  market. 

A  neat  automatic  oiling  device  for  the  ordinary  four-bar  guides 
and  crossheads  of  steam  engines  is  made  by  drilling  a  hole 
through  from  side  to  side  of  the  crosshead  jaws  through  the  mid- 
dle of  the  wrist  pin,  tapping  one  side  for  an  oil  cup  and  the  other 
for  a  plug.  Then  drill  a  hole  in  the  top  face  of  each  jaw  and  one 
in  the  top  of  the  wrist  pin  to  intersect  the  long  hole.  If  the  pin  is 
larger  than  the  thickness  of  the  jaws,  plane  a  groove  across  the 
top  of  the  hole  to  make  the  top  of  the  three  holes  on  the  same 
level.  The  overflow  will  oil  the  top  guides  and  pin.  -Another  hole 
in  each  jaw  clear  through  will  conduct  the  oil  to  the  bottom 
guides.  .A  self-feeding  oil  cup  or  a  wiping  device  can  be  used  ac- 
cording to  choice,  or  soft  grease  may  be  used  instead  of  oil  by 
having  the  holes  drilled,  the  jaws  intersecting  the  long  hole,  and 
by  having  a  spring  greace  cup. 

Acting  under  authority  from  the  goverement,  Mr.  Phillips  re- 
cently made  an  inspection  of  the  Port  .Arthur  Electric  Railway. 
He  has  made  a  lenghty  report  on  the  condition  of  the  road.  He 
finds  that  on  some  portions  of  the  line  within  the  limits  of  Fort 
William  there  is  no  planking  inside  or  outside  the  rails,  and  that 
on  other  portions  the  planking  is  in  very  bad  condition,  that  the 
rails  in  places  are  about  street  grade,  and  the  earth  filling  below 
the  level  of  the  rails,  and  that  the  ends  of  the  ties  are  exposed. 
.At  some  street  intersections  there  are  no  crossing  planks.  Frogs 
at  turnouts  are  not  packed  as  required  by  law.  The  trolley  wire. 
No.  4  copper,  is  too  small,  and  it  appears  from  the  number  of 
splices  that  there  has  been  considerable  trouble  with  the  wire 
breaking.  .At  places  the  wire  is  too  low,  being  only  12  to  14  ft. 
above  the  rails,  on  account  of  the  span  being  slack,  the  poles  on 
the  sides  of  the  streets  leaning  toward  the  roadways  owing  to  the 
sgft  nature  ofthesoil,  or  imperfect  setting.  There  is  no  guard 
wire  over  the  trolley  wire  to  protect  telephone  and  telegraph  wires 
from  contact  with  the  trolley  wire.  A  great  number  of  the  insul- 
ators used  in  attaching  the  trolley  wire  to  the  span  wire  are  in  bad 
condition,  and  must  allow  the  spad  wires  to  become  charged  with 
electricity  in  a  number  of  places. 
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WATER  POWERS  OF  ONTARIO.* 

By  Thomas  \V.  Gibson. 

If  Mr.  Tesla's  conclusion  be  correct,  namely,  that  a 
waterfall  affords  us  the  most  advantageous  means  of 
getting  power  from  the  sun  for  all  our  wants,  excelling 
for  this  purpose  not  only  muscular  force,  but  wind  and 
steam  as  well,  the  rocky  uplands  of  northern  and 
western  Ontario  may  yet  be  reckoned  among  the  most 
valuable  parts  of  the  province  by  reason  of  the  vast 
number  of  waterfalls  situated  there.     The    main  water- 


Lower  Dam  ami   Hridge  at  I'almer's  Rapids,  on  tiik  AIahawaska   I\i\er. 


shed  dividing  the  system  of  the  great  lakes  from  that 
of  Hudson  bay  runs  in  a  northwesterly  direction  from 
the  eastern  boundary  of  the  province  north  of  lake 
Temiscamingue  to  the  head  of  lake  St.  Joseph,  on  the 
northern  boundary,  a  distance  of  about  500  miles.  It 
consists  of  a  tableland  or  plateau  rather  than  a  sharply 
defined  ridge,  and  is  estimated  to  have  an  average 
width  of  about  70  miles,  or  an  area  of  about  35,000 
square  miles,  thus  with  the  slopes  on  both  sides  afford- 
ing an  extensive  catchment  surface 
tor  the  streams  running  to  the  north 
and  south.  Its  elevation  will  aver- 
age perhaps  1,400  or  1,500  feet 
above  the  level  of  the  sea,  or  goo 
feet  above  lakes  Huron  and  Super- 
ior. In  places  it  approaches  the 
shore  of  the  latter  lake,  and  for  the 
greater  part  of  its  extent  is  situated 
at  a  comparatively  short  distance 
from  either  of  these  bodies  of  water. 
The  consequence  is  that  the  rivers 
and  streams  which  flow  from  it  into 
the  great  lakes,  though  mostly  of 
considerable  volume,  are  not  of 
great  length,  and  their  descent  is 
therefore  usually  rapid  and  abrupt, 
and  marked  in  many  places  by  cas- 
cades and  falls. 

The  value  of  a  river  of  given  vol- 
ume for  purposes  of  water  power 
does  not  altogether,  or  even  chiefly, 


depend  upon  the  amount  of  its  fall  from  source  to 
mouth.  Of  course,  the  greater  the  fall  the  greater  the 
energy  possessed  by  the  stream  as  a  whole.  But  it  is 
apparent  that  if  the  descent  be  gradual  and  uniform,  or 
approximately  so,  there  will  be  few  places  in  its  course 
where  the  fall  is  large  enough  to  afford  any  consider- 
able quantity  of  power.  It  is  only  where  sudden  falls 
or  rapids  occur,  which  create  a  decided  difference  in  the 
level  of  the  water,  that  the  energy  of  the  river  is  con- 
centraded,  as  it  were,  within  a  short  space,  and  can  be 
utilized.  The  nature  of  the  soil  or  surface  of  the 
country  through  which  the  river 
runs  has  an  important  effect  in  in- 
fluencing the  habit  of  the  stream 
in  this  respect,  and  so  determining 
its  value  as  a  producer  of  power. 
If  it  be  composed  of  sand,  clay, 
gravel  or  even  the  softer  or  more 
easily  decomposed  rocks,  it  will 
usually  be  found  that  the  river  has 
worn  its  bed  to  a  fairly  uniform 
slope  throughout,  in  which  case 
there  will  be  few  opportunities  of 
developing  power  from  its  waters. 
Even  if  a  slight  drop  should  occur, 
a  dam  would  probably  be  required 
in  order  to  obtain  any  considerable 
head,  and  the  erection  of  dams, 
while  often  necessary  and  advan- 
tageous, involves  additional  ex- 
pense both  in  construction  and 
maintenance.  Ip  a  river  whose  bed 
is  composed  of  hard  rock,  such  as 
is  usually  comprised  in  the  Lauren- 
tian  and  Huronian  formations  of 
northern  and  western  Ontario,  the  eroding  force  of 
the  water  meets  with  much  greater  resistance,  and 
its  course  is  more  likely  to  be  marked  by  abrupt 
changes  of  levels  in  rapids  and  falls,  and  indeed  this  is 
characteristic  of  many  if  not  most  of  the  rivers  in  those 
parts  of  the  province.  Another  prominent  feature  of 
the  topography  of  these  districts  is  the  very  large 
number  of  lakes,  varying  in  size  from  mere  ponds  to 
large  and  important  sheets  of  water.     These  are    either 


•  From  th»  report  of  the  Ontario  bureau  of  Mines. 


Section  of  Lower  Dam  and  Bridge  at  Palmers  Rapids. 
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the  sources  of  or  tributary  to  the  ri\er.-.,  or  expaii.sioiis  cotton  ami  Iknir  mills  ami  cliLinical  iiuiiuila<.tories,  mi^'ht 
of  them,  and  act  as  reservoirs  or  storage  basins,  tending  avail  themselves  of  the  cheap  power  w  ithout  necessarily 
to  regulate  the  flow  of  the  water  and  to  render  it  con-  locating  in  the  immediate  neighborhood  ot  the  water- 
stant  and  steady  throughout  the  year.  fall,  by  connecting  themselves  with  it  by  means  of  the 
The  character  of  the  country  in  northern  and  western  electric  current,  though  for  textile,  paper  and  other 
Ontario  is  therefore  such  as  to  provide  an  almost  industries  whose  processes  necessitate  the  use  of  large 
illimitable  amount  of  water  power  readily  available.  quantities  of  clear  water,  a  waterfall  convenient  to 
Taking  into  account  the  annual  precipitation  of  moist-  means  of  transportation  forms  an  ideal  site.  lilectric- 
ure  in  the  form  of  rain  and  snow,  there  is  no  reason  to  a")'  thriven  railways  seem  likely  to  come  into  vogue  in 
doubt  that  hundreds  and  thousands  of  horse  power  this  and  other  parts  of  the  world  because  of  their  low 
could  be  generated  from  the  waters  of  streams  flowing  first  cost  and  inexpensive  maintenance,  and  it  appears 
into  the  great  lakes  with  a  minimum  of  trouble  and  feasible  to  operate  electric  roads  by  currents  generated 
expense.  A  shorter  watershed  running  from  the  main  by  the  waterfalls  on  the  rivers  in  many  parts  of  the 
one  southwesterly  round  the  western  end  of  lake  districts  referred  to.  Such  railways  might  serve  a  very 
Superior  divides  the  stream*  falling  into  that  lake  from  useful  purpose  in  carrying  lumber,  ore,  raw  and  finished 
those  which  find  their  way  into  lake  Winnipeg  and  so  material  and  supplies  of  all  kinds  in  a  country  where 
into  Hudson  bay,  and  the  waters  running  in  both  direc-  perhaps  the  volume  of  tradic  might  not  be  sullicient  to 
tions  from  this  divide  furnish  many  fine  water  privileges,  render  an  ordinary  steam  railway  a  profitable  under- 
similar  in  character  and  equally  available  ;     while  tribu-  taking. 


tary  to  the  Ottawa  river,  and  in  that  part  of  the  pro- 
vince included  within  the  boundaries  of  Algonquin 
National  Park,  as  well  as  to  the  south  and  west,  are 
numerous  rivers  of  considerable  fall   and    volume,   from 


Water  power,  whether  employed  directly  to  operate 
machinery,  or  converted  into  electric  energy  for  the 
same  purpose,  has  many  advantages  over  the  steam 
engine.      For  the  same  quantity  of  power,  its  first   cost 


which  a  very  large  additional    amount    of   power  could  '^  not  usually  much  greater,    and    often    not    so   great, 

with  little  difliculty  be    obtained.     The  streams  flowing  and  once  installed  it  requires  little  or  no  attention.      Its 

into    Hudson    bay,    such    as    the    Albany,     Kenogami,  danger  to  life  and  property  is  less.      It  needs  no  fuel,   a 

Missinaibi,    Mattagami     and    .Abitibi    are    of    greater  consideration  specially  important  in  Ontario,  which  has 

average  length  than  those  running  into  the  great  lakes,  "o    coal    beds,    and    where    in    time    even    the  present 

and  as  they  descend  to  the  level  of  the  sea,  say  600  feet  abundant  supplies  of  wood  will  be   exhausted.      Hither- 

below  that  of  lakes  Superior  and  Huron,  many  falls  are  to  the  chief  disadvantage  of  water    power  has   been   its 

to    be    found    upon    them,    particularly    in    their   upper  immobility.         If    a     waterfall     was     not     conveniently 

reaches  and    in    the    neighborhood    of   the    "long  por-  situated,  it  was  of  little  or  no  use.      If  it  did   not  pay  to 

tages,"  where  their  waters  are  interrupted   by  the  hard  P'ace    a    manufactory    alongside    a    waterfall,    the    fall 

rocks  of  the  old  formations    on    their    way  to  the  more  could  not    be   brought    to    the    factory.      Now   this  has 

level  Devonian  plains    bordering    on    James  Bay.      For  to  a    large    extent    been    changed,    and    power   can  be 

the  present,  however,  these  rivers  are  too  remote  to  be  delivered  without  ierious  waste  many  miles  from  where 

regarded  as    sources    of   available    power,    though   the  't  's    electrically    produced.      The    change    will    be  still 

time  may  come  when  they    will    be    called    into    requisi-  niore  marked  when  the  problem  of  transmitting  electric 

tion.  energy  through    long   distances    has    been    thoroughly 

On    the    Seine,     Atik-okan,     Wabigoon,    Winnipeg  solved,  and  Nikola    Tesla    looks    forward    to  a    speedy 

and    Rainy    rivers  ;    on    the    Mattawin,    Kaministiquia,  solution. 

Nipigon,  Steel,  Pic,  Magpie  and   Michipicoton  ;  on  the  The  presence  of  so  many    available    water  powers  in 

Mississaga,  Thessalon,  Spanish,   \'ermilion,    Wahnapi-  the  Lake  of  the  Woods,    Seine   river,    Wahnapitae  and 

tae  and  Sturgeon;  on  the  .Montreal,  Ottawa,  Petawawa,  other  mining  districts  of  Ontario  is  a  fortunate    circum- 

Bonnechere  and  Madawaska  ;   on    the    Muskoka,  Mag-  stance  and  cannot  but  have  a  very  favorable  eft'ect  upon 

netawan  and  Severn  ;    and  on    many    others,    there"are  their  development.      Cheap    power    means    economy    in 

numerous  falls  and    rapids    waiting    to    be   utilized   and  working,  and  w\\\  permit  of  ore  bodies  being   profitably 

capable  of  doing  the  work  now    being    done  by  all  the  utilized  which  would   otherwise  not    pay  for    treatment, 

steam  engines   in    Ontario    a    hundred    or    a    thousand  The  immense  deposits  of  low  grade  ore  which  are  found 

times  over.      This  is  leaving  out  of    view    the  waterfalls  north  of  lake  Superior    and  on    the  Upper  Seine    are  in 

already  developed  and  in  use    in    the   older   portions  of  many  cases  situated  in  proximity   to  waterfalls  capable 

the  province,  as  well  as  the  stupendous  energies  of  the  of  yielding  hundreds  and  thousands    of  horse    power  at 

falls  of  the  St.    Mary    and    Niagara    rivers,    which    are  comparatively  little    expense.      The  importance    of  pre- 


already,  one  on    the    Canadian    and    the    other    on   the 
American  side,  to  some  extent  made  use  of. 


PRACTICAL  USES  OF  POWER. 


serving  these  water  powers  as  far  as  possible  for  the 
general  benefit  and  preventing  their  being  locked  up  in 
the  hands  of  speculative  individuals  who  would  not  use 
them  themselves,  but  who  would  demand  heavy  toll  for 
The  rivers  enumerated  above  are  situated  amotig  the  their  use  by  others,  has  led  to  the  adoption  of  new  reg- 
forests  of  pine  and  hardwood  which  cover  so  consider-  ulations  under  the  Act  respecting  Water  Powers,  (61 
able  a  portion  of  New  Ontario,  and  in  many  cases  they  Vict.,  chap.  8)  passed  at  the  last  session  of  the  Legis- 
are  contiguous  to  valuable  deposits  of  ore  or  mineral.  lature.  The  principal  features  of  these  regulations  are 
The  raw  material  for  many  industries  lies  around  them.  those  which  provide  for  the  leasing  of  such  powers  by 
The  sawmill,  planing  mill,  sash  and  door  factory,  pulp  the  Crown,  instead  of  patenting  them  outright,  and  for 
mill,  match  factory  and  many  other  wood-working  the  furnishing  of  surplus  power  by  the  lessee  to  others  on 
industries  might  happily  combine  abundant  raw  ma-  terms  to  be  fixed  in  case  of  disagreement  by  the  Lieuten- 
terial  and  cheap  power  on    these  streams,  while    stamp      ant-Governor  in  Council. 

mills  and  other  mining   plants    might    be    worked  with  The    full    text    of    the    Act,   which    was  assented   to 

profit  and  success.      Other  industries,  such  as    woollen,      January  17,  1898,    and    of  the  regulations,  which  were 


February,  1898 


CflNflDlAN     HliHCTRICAb     flHWS 


apopted    by  order-in-aouncil   dated    June    21,     i8g8,    is 
as  follows  : 

AN  ACT  RESPECTING  WATER  POWERS. 
Her  Majesty,  by  and  with  llie  advice  and  consent  of  the  Legis- 
lative Assembly  of  the  Province  of  Ontario,  enacts  as  follows  : 
The  Commissioner  of  Crown  Lands  may  reserve  from  sale  any 
water  power  or  privilege  on  the  Crown  Lands  of  the  Province, 
and  a  sufficient  area  of  land  in  connection  therewith  for  the  er- 
ection of  buildings  and  plant,  together  with  the  right  to  lay  out 
and  use  such  roads  as  may  be  necessary  for  passage  to  and  from 
such  water  power  or  privilege  and  land,  and  may  under  regulations 
be  approved  by  the  Lieutenanl-Govenor  in  Council  make  terms 
and  conditions  upon  which  such  water  power  and  land  so  reserv- 
ed may  be  sold  or  leased,  and  developed. 

REGULATIONS  RE  WATER  POWERS. 

1.  These  rules  and  regulations  shall  not  apply  to  water  privil- 
eges which  in  their  natural  condition  at  the  average  low  stage  of 
water  have  not  a  greater  capacity  than  150  horse  power. 

2.  In  granting  or  leasing  otherwise  than  under  these  regula- 
tions any  Crown  lands  upon  which  a  water  privilege  is  situated, 
the  said  privilege  shall  be  reserved  to  the  Crown,  together  with 
such  an  area  of  land  in  connection  therewith  as  shall  in  the  opin- 
ion of  the  Commissioner  of  Crown  Lands  be  required  for  the 
proper  development  of  the  same,  and  the  construction  of  all 
necessary  dams,  weirs,  tunnels,  races,  flumes,  sluices,  pits  and 
other  structures  of  works,  and  the  erection  of  buildings  and 
plant  for  the  employment  and  utilization  of  such  privilege,  and 
storing  grounds  and  yards  in  connection  therewith  ;  and  there 
shall  also  be  reserved  in  any  such  grant  or  lease  the  right  to  flood 
any  such  portion  of  the  lands  so  granted  or  leased  upon  compen- 
sation to  be  made  to  the  owner  or  lessee  thereof  by  the  person  or 
persons  to  whom  such  privilege  shall  afterwards  be  leased  ;  and 
tlie  said  water  privilege,  land  and  right  so  reserved  shall  form  a 
separate  property  to  be  dealt  with  as  hereinafter  provided. 

3.  The  right  to  lay  out  and  use  such  roads  as  may  be  neces- 
sary for  the  passage  to  and  from  such  water  privilege  or  land 
shall  be  reserved  in  all  grants  or  leases  of  contiguous  or  adjoin- 
ing lands. 

4.  The  applicant  for  a  water  privilege  situated  on  Crown  lands 
shall,  if  necessary,  file  in  the  Department  of  Crown  Lands  a  plan 
and  field  notes  by  an  Ontario  land  surveyor  of  survey  thereof ; 
and  also  a  statement  setting  out  : 

(a)  The  location  of  the  water  privilege  applied  for,  and  a  de- 
scription of  the  land  required  in  connection  therewith. 

(b)  The  height  of  the  fall  or  rapid,  the  volume  of  water  at  the 
average  high  and  low  stages  of  same,  the  estimated  capacity  in 
horse  power  of  the  fall  or  rapid  in  its  natural  condition  at  the 
average  low  stage  of  water,  the  height  of  the  dams  or  weirs  (if 
any)  which  it  is  proposed  to  construct,  and  the  increase  in  the  level 
of  the  water  which  such  dams  or  weirs  will  bring  about. 

(c)  The  nature  and  location  ot  the  business,  plant  or  manu- 
factory in  connection  with  which  it  is  proposed  by  the  applicant 
to  utilize  the  water  privilege,  and  the  number  of  horse  power 
which  the  applicant  proposes  to  develop  and  use  (i )  within  two 
years,  (2)  within  five  years. 

(d)  The  plan  by  which  the  applicant  proposes  to  develop  the 
water  privilege,  showing  the  dams,  weirs,  tunnels,  races,  flumes, 
sluices,  pits  and  other  structures  of  works  which  it  is  proposed  to 
build  or  make  in  connection  therewith,  the  estimated  cost  there- 
of, and  the  form  in  which  the  power  is  to  be  used  or  transmitted, 
that  is,  whether  by  direct  energy,  electricity,  compressed  air,  etc. 

(e)  The  land  or  lands  which  would  be  over-flowed  or  otherwise 
affected  by  the  raising  of  the  water  or  the  construction  of  the 
dams,  weirs,  sluices,  races  or  other  works  in  connection  with  the 
development  or  use  of  such  water  privilege  and  the  owner  or 
owners  thereof. 

5.  The  Commissioner  of  Crown  Lands  shall  have  power  to  call 
for  measurements,  plans,  specifications,  descriptions,  levels,  pro 
files,  elevations  and  all  such  other^  information  as  he  may  deem 
necessary  for  the  proper  consideration  of  the  application,  which 
shall  be  furnished  at  the  applicant's  expense.  The  plans  and 
specifications  for  the  construction  of  the  necessary  dams,  weirs' 
tunnels,  races,  flumes,  sluices,  pits  and  other  works  for  the  de- 
velopment of  such  water  privilege  shall  be  submitted  to  the  Com- 
missioner of  Crown  Lands,  if  so  required  by  him,  and  such  works 
shall  not  be  proceeded  witli  until  the  Commissioner  has  approved 
the  plans  and  specifications. 

6.  The  applicant  shall  submit  such  proof  of  his  financial  stand- 
ing and  ability  to  develop  the  said  water  privilege  as  shall  be 
satisfactory  to  the  Commissioner  of  Crown  Lands. 


7.  On  approval  by  the  Commissioner  of  Crown  Lands  of  an  ap- 
plication for  a  water  privilege,  he  may  order  a  lease  of  same  to 
issue  therefor,  such  lease  to  be  for  a  term  of  ten  years,  with  the 
right  of  renewal  for  a  further  term  of  ten  years  at  the  same 
rental,  if  the  covenants  and  conditions  have  been  performed  and 
fulfilled,  and  thereafter  with  the  further  right  of  renewal  for  a 
term  of  twenty  years  upon  such  terms  and  conditions  and  at  such 
rental  as  may  then  be  provided  by  law  or  regulation. 

8.  The  rental  under  any  such  lease  shall  be  such  sum  as  may 
be  fixed  by  the  Commissioner  of  Crown  Lands,  and  shall  be  paj-- 
able  yearly  in  advance.  Where  application  is  made  for  the  right 
to  develop  not  more  than  half  the  maximum  estimated  capacity  of 
a  privilege  at  the  average  low  stage  of  water  as  aforesaid,  and 
where  the  granting  of  such  application  would  not  prevent  or  in- 
terfere with  ihe  development  by  other  parties  of  the  remaining 
capacity  of  Ihe  said  privilege,  the  Commissioner  may  grant  the 
same  and  may,  if  he  thinks  proper,  reserve  a  portion  of  the  land 
connected  with  the  water  privilege,  provided  that  in  any  such  case 
the  Commissioner  may  issue  a  lease  or  lewises  for  t!ie  remaining 
capacity  of  the  said  privilege,  and  the  remaining  lands  connected 
therewith. 

9.  The  right  of  timber  owners  and  other  to  drive  their  logs 
down  any  river,  stream  or  other  body  of  water,  as  now  by  law  es- 
tablished, shall  not  be  interfered  with,  lessened  or  restricted  by 
the  granting  of  any  such  lease;  and  if  any  dam,  weir  or  other 
structure  be  erected  or  built  in  connection  with  the  development 
of  any  such  privilege,  with  the  object,  intention  or  effect  of  dam- 
ming the  water  or  impeding  the  flow  thereof,  full  and  pio- 
per  provision  as  now  by  law  required  shall  be  made  by  the  lessee 
for  the  passage  of  logs  and  timber  over  and  through  same. 

10.  The  lessee  under  any  such  lease  shall  not  destro)-  or  ob- 
struct the  navigation  of  any  river,  stream  or  body  of  water  pre- 
viously navigable,  but  shall  provide  such  locks,  canals,  passages 
and  other  means  as  may  be  necessary  for  the  proper  and  safe 
surmounting  or  passing  of  any  dam,  weir  or  other  work  made  or 
erected  by  the  lessee. 

11.  The  lease  shall  provide — 

(a)  For  the  development  and  use  within  a  period  to  be  named 
in  the  lease  of  at  least  one-half  the  power  proposed  to  be  develop- 
ed and  used,  and  for  the  development  and  use  of  the  full  capacity 
of  the  privilege  estimated  as  aforesaid,  or  of  the  remainder  of  the 
power  proposed  lo  be  developed  and  used  as  the  case  may  be, 
within  a  further  period  lo  be  named  in  the  lease. 

(b)  For  the  use  by  other  parties  than  the  lessee  of  surplus  or  un- 
used water  or  power  not  required  by  him  for  the  purposes  of  his 
business,  plant  or  manufactory  on  such  terms  as  may  be  agreed 
upon  ;  and  failing  an  agreement  between  the  parties  as  to  the 
terms  and  conditions  on  which  such  surplus  or  unused  water  or 
power  may  be  used,  and  the  remuneration  to  be  paid  therefor, 
the  Lieutenant-Govenor  in  Council  shall  have  power  10  fix  and  de- 
termine the  same,  and  any  Order  in  Council  fixing  such  terms, 
conditions  and  remuneration,  shall  be  final  and  conclusive  and 
binding  upon  all  parlies  concerned. 

(c)  For  the  erection  and  maintenance  by  the  lessee  of  a  durable 
and  efficient  fishway  when  so  required  by  the  proper  officer  or 
authority  in  that  behalf. 

(d)  Failure  or  refusal  of  the  lessee  to  comply  with  the  conditions 
of  the  lease,  or  default  in  payment  of  the  yearly  rental  for  ninety 
days  after  the  same  falls  due,  shall   work  a  forfeiture  of  the  lease. 

(e)  During  a  cominuance  of  the  lease,  the  lessee  shall  keep 
and  maintain  all  dams,  weirs,  tunnels,  races,  flumes,  sluices,  pits 
and  other  structures  and  works  necessary^  for  the  development 
and  use  of  such  privilege  in  good  repair  and  condition,  and  shall 
not  wilfully  or  otherwise  injure  or  destroy  the  same  or  any  part 
thereof,  but  at  the  expiry  or  sooner  determination  of  the  said  lease, 
shall  leave  all  such  structures  and  works  in  good  repair  and  con- 
dition, and  so  that  their  subsequent  usefulness  shall  not  be  lessen- 
ed by  any  act  of  the  said  lessee. 

(f)  At  the  expiry  or  sooner  determination  of  the  lease,  the 
water  privilege  shall  revert  to  and  become  the  property  of  the 
Crown  as  fully  as  if  no  such  lease  had  been  granted,  together 
with  all  dams,  weirs,  tunnels,  races,  flumes,  sluices,  pits 
and  other  structures  or  works  made  or  erected  by  the  lessee 
in  connection  therewith,  and  all  buildings  erected  on  land  cover- 
ed by  the  lease  ;  but  the  lessee  shall  be  allowed  a  reasonable  time 
to  be  fixed  by  the  Commissioner  of  Crown  Lands  in  which  to  re- 
move all  machinery  employed  by  him  in  the  development  and  use 
of  the  privilege,  failing  which  removal  such  machinery  shall  be- 
come the  property  of  the  Crown. 

(g)  Where  there  is  more  than  one  applicant  for  a  water  privil- 
ege the  Commissioner  of  Crown  Lands  may,  at  his  discretion,  put 
the  same  up  at  public  auction  or  tender,  subject  to  the  foregoing 
conditions,  to  be  awarded  to  Ihe  highest  bidder  or  tenderer  for  a 
lease  thereunder. 

(h)  If  at  any  time  or  times  after  the  water  privilege  has  been 
developed,  either  in  whole  or  to  the  extent  to  which  the  lessee  is 
bound  by  the  lease  to  develop  the  same,  the  said  lessee  shall  con 
tinuously  neglect  for  the  space  of  one  year  eflectually  to  produce 
power  from  ihe  said  privilege,  either  for  his  own  use  or  for  that 
of  other  persons,  unless  hindered  by  unavoidable  accident,  the 
Lieutenant-Governor  in  Council  may  order  and  direct  the  said 
lease  to  be  forfeited  and  cancelled. 

12.  Where  a  water  privilege  is  applied  for  by  a  municipal  cor- 
poration for  the  purpose  of  supplying  water,  power,  light,  or  heat 
for  the  use  of  Ihe  inhabitants  thereof,  the  Commissioner  of 
Crown  Lands  may  issue  a  lease  of  said  privilege  to  such  corpor- 
ation if  otherwise  entitled  to  receive  and  hold  the  same,  on  such 
special  terms  and  conditions  and  at  such  rental  as  he  may  deem 
proper. 
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LONDON  BRANCH  NO.  5.— Meets  on  ihe  first  and  third  Thursday  in  each 
month  in  Sherwo«.xl  Hall.  Duncan  McKinley,  President  ;  William  BIythc,  Vice- 
President ;  W.  Allan,  Sccrclnrj'. 

C.UELPH  BR.VNCH  NO.  6.— Meets  ist  and  3rd  Wedncs<lay  each  month  ni 
7.30  p.  m.  H.  Gcarj',  President  ;  Thus.  Anderson  Vice-President  ;  H.  FIcwelliiig, 
Kcc. -Secretary' ;  P.  Kyan,  Fjn.-Secretarj' ;  Treasurer,  C.  F.  Jordan. 

OTT.-VWA  BRANCH  NO.  7. - M ect  ever>- second  and  fourth  Saturday  in  e.ich 
month,  in  Borbridge's  hall,  Rideau  street  ;  Frank  Rol>ert,  President ;  T.  G.  Johnson, 
Sccretar>*. 

DRESDEN  BRANCH  NO.  8.-Meets  ist  and  Thur^iday  in  each  month.  Thos. 
Steeper,  Secretary'. 

BERLIN  BRANCH  NO.  o.— Mecis  ever>'  Friday  evening.  G.  Steinmetr, 
Prc^dent ;  J.  Hcyd,  Vice-Pre^icfent  ;  W.  J.  Rhodes,  Secretary*.  Berlin,  Ont. 

KINGSTON  BRANCH  NO.  10.— Meets  ist  and  3rd  Thursday  in  each  month  in 
Eraser  Hall,  King  street,  at  8  p.m.  President,  F.  Simmons;  Vice-President,  C. 
Assetstine  ;  Secretar>-,  J.  L.  Orr. 

WINNIPEG  BRANCH  NO.  11. -President,  G.  M.  Hazlctt ;  Rec.-Secreiary, 
J.  Sutherland;  Financial  Secretaiy,  ,\.  B.  Jones. 

KINCARDINE  BR.\NCH  NO  is.-Meets  ever>-  Tuesday  at  8  o'clock,  in  Mc- 
Kibbon  s  block.  President,  Daniel  Bennett ;  Vice  President,  Joseph  Lighthall ; 
Secretary,  Percy  C.  Walker,  Waterworks. 

PETERBOROUGH  BRANCH  NO.  14.— Meets  and  and  4lh  Wednesday  in 
each  month  W.  L.  Outhwaite,  President ;  W.  Forstcr,  Vice-President ;  A.  E.  Mc- 
Callum,  Secretary*. 

BROCKVILLE  BRANCH  NO.  15.— Meets  everj-  Monday  and  Friday  evening, 
in  Richards'  Block,  King  St.  President,  John  Grundy;  Vice-President,  C.  L. 
Bertrand  ;    Recording  Secretary,  James  .\ikins. 

CARLETON  PLACE  BRANCH  NO.  16.— Meets  cvcr>'  S.iturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 


For  having"  been  so  bold  as  to  call  i 

Ito.Teslaand  ^jq^    ^^^^    ^j    jyir.    Nikola   Tesla's 

His  Cntics.  ^ 

recent   statements  before   the   Electro- 

Thereapeutic  Society,  the  New  York  Electrical  Enjjineer 

has  called  down  upon  its  head  a  storm  of  personal  abuse 

from  the  pen  of  the  erstwhile  brilliant  experimenter  and 

inventor.      It  is  gratifying  to  observe  that  some  of  the 

leading  electrical  journals   refuse   to   print   the   illogical 

and  abusive  epistles  which  Mr.  Tesla  is  seeking  to  hurl 

at  the  heads  of  the  editors  who  have  offended  him.      The 

fact  is  that  Mr.  Tesla  has  of  late  talked  a  great  amount 

of  nonsense,  which,  nevertheless,  owing  to  the  position 

which    he    occupies,  or  has    occupied,    is  calculated   to 

temporarily  unsettle  the  value  of  electrical  investments. 

He  has  promised  to  do  a  great  many   things    which    he 

has  failed  to  do,  and  in  consequence  has  lost  caste  with 

the  electrical  fraternity.      It  was  time  that  he  should  be 

"  called  down,"  and  the  Electrical   Engineer  is  entitled 

to  credit  for  having  performed  the  disagreeable  task  in 

a  gentlemanly  manner. 


„,    .      „    ,  Immediately  following  the  approval  by 

Electric  Railway  "  ■^'^  ■' 

Development  in      the    citizens    of  Toronto    of    a    by-law 
Toronto.  authorizing  an  expenditure  of  $150,000 

for  the  building  of  a  public  market,  comes  the  pro- 
posal of  the  Toronto  Railway  Company  to  construct 
a  system  of  radial  electric  lines  connecting  the  city  of 
Toronto  with  all  parts  of  the  county  of  York.  Whether 
viewed  from  the  standpoint  of  the  city  resident  or  of 
the  farmer  living  in  the  county,  the  carrying  out  of 
both  these  enterprises  seems  to  be  highly  desirable. 
It  is  somewhat  doubtful  whether  a  modern  market  es- 
tablished on  so  large  a  scale  as  is  proposed  could  be 
successful  in  the  absence  of  a  system  of  radial  electric 
lines  which  would  make  tributary  to  it  the  products  of 
one  of  the  richest  agricultural  counties  in  Canada.  On 
the  other  hand,  the  market  is  almost  if  not  quite  as  im- 
portant an  adjunct  to  the  success  of  the  electric  railway 
enterprise,  as  the  necessary  freight  cannot  be  obtained 
unless  an  outlet  be  provided  for  its  disposal  in  Toronto. 
The  success  which  has  attended  the  operation  of  the 
Hamilton,  Grimsby  &  Beamsville  road  affords  strong 
foundation  for  the  belief  that  a  system  of  radial  lines, 
having  as  their  terminus  in  Toronto  an  extensive  and 
well  managed  public  market,  would  be  certain  to 
prove  a  paying  investment. 
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Buffalo  capitalists  are  reported  to  have 
Niagara  Power,  engaged  the  President  of  the  Franklin 
Institute,  Mr.  John  Birkenbine,  to  pre- 
pare plans  for  the  utilization  and  transmission  of  35,000 
h.p.  from  the  Whirlpool  Rapids  below  Niagara  Falls. 
At  this  point,  where  the  speed  of  the  current  is  21.75 
miles  per  hour,  it  is  proposed  to  divert  five  per  cent, 
of  the  flow  of  water  through  a  canal  to  be  built  inside 
the  tracks  of  the  Gorge  road.  The  scheme  is  no  doubt 
a  feasible  one.  The  greatest  problem  would  seem  to  be 
to  find  a  profitable  market  for  so  much  power  in  addition 
to  that  which  is  now  being  produced  at  the  Falls.  Re- 
presentatives of  New  York  and  Philadelphia  capitalists 
waited  upon  the  Commissioner  pf  Queen  Victoria 
Niagara  Falls  Park  on  the  4th  inst.  for  the  purpose  of 
seeking  to  acquire  the  power  franchise  now  held  by  the 
Cataract  Construction  Company,  in  case  the  present 
holders  should  forfeit  their  rights. 


Fires  from  Electric 
Wires. 


Either  maliciously  or  through  ignor- 
ance, the  Fire  Commissioners  of  Mont- 
real have,  in  their  annual  report, 
endeavored  to  injure  the  business  of  electric  lighting  in 
that  city,  by  attributing  to  defective  wiring  the  bulk  of 
the  fires  which  occurred  in  buildings  in  the  year  1898. 
The  statements  made  by  the  commissioners  are  so 
unreasonable  as  to  require  no  refutation  by  the  trade, 
and  it  is  probable  for  this  reason  that  no  action  has 
been  taken.  Of  a  total  fire  loss  during  the  year 
of  $1,382,753,  the  commissioners  attribute  to  elec- 
tricity a  loss  exceeding  $1,000,000,  in  the  following 
words  :  "During  the  last  year  from  this  source  alone 
the  losses  by  fire  have  been  greater  by  over  $1,000,000 
than  from  any  other  causes."  The  statement  made 
is  absolutely  and  unqualifiedly  untrue.  There  is  no 
basis  or  warranty  tor  the  statement  that  electric  wires 
have  caused  greater  losses  than  other  causes,  and 
particularly  is  there  no  basis  for  the  statement  that  the 
losses  from  electric  wires  have  been  greater  by  one 
million  dollars  than  by  any  other  causes.  If  the  state- 
ment concerning  electric  wires  were  true,  then  the 
losses  from  all  other  sources  would  be  less  than 
$383,000.  The  report  states  the  number  of  fires 
investigated  to  have  been  567  ;  the  number  alleged  to 
have  been  caused  by  electric  wires  29,  or  only  about  5 
per  cent,  of  the  entire  number.  If  the  29  fires  alleged 
to  have  been  caused  by  electric  wires  caused  a  loss  of 
over  one  million  dollars,  that  would  mean  an  average 
loss  per  fire  of  about  $35,000,  whereas  the  losses  from 
the  other  538  fires  would  average  only  about  $700  per 
fire.  As  a  further  evidence  that  the  report  is  not  based 
upon  facts,  we  may  say  that  the  F"ire  Underwriters' 
Association  at  Montreal  is  not  willing  to  incur  the 
expense  of  a  corps  of  inspectors  for  electric  light 
wiring,  and  the  insurance  companies  will  not  refuse  to 
give  insurance  to  parties  who  have  not  received  a 
certificate  from  the  Board  of  Fire  Underwriters  that 
their  wiring  is  in  accordance  with  the  rules  and  regula- 
tion'^. The  Board  of  Fire  Underwriters  do  not  believe 
that  the  danger  to  be  apprehended,  as  determined  by 
their  experience  in  the  past,  is  sufficient  to  warrant 
their  incurring  this  expense,  and  in  fact,  the  committee 
ot  the  Canadian  Electrical  x'\ssociation  who  have  taken 
up  the  matter  ot  underwriters'  inspection  have  been 
unable  to  make  any  progress  with  the  underwriters 
because  of  their  apathy  on  the  subject.  If  it  were  true 
that  the  29  fires  alleged  to  have  been  caused  by  electric 


wires  had  caused  a  loss  of  more  than  one  million  dollars 
the  public  might  rest  assured  that  in  self  defense  the  un- 
derwriters would  take  hold  of  the  matter  vigorously ;  as  it 
is,  the  only  inspection  that  is  insisted  upon  is  that  which 
the  operating  companies  themselves  undertake  to  apply. 
We  trust  we  have  said  sufficient  to  show  the  utter 
absurdity  and  untruthfulness  of  the  report.  We 
observe  that  the  Canadian  Fire  Underwriters'  Asso- 
ciation has  submitted  a  memorial  to  the  Montreal 
City  Council  urging  that  body  to  obtain  the  necessary 
legal  authority  to  have  all  electric  wiring  executed 
under  the  supervision  of  an  inspector,  to  be  paid  by 
means  of  a  small  inspection  fee.  It  is  very  improbable 
that  any  resistance  would  be  offered  to  the  course  by  the 
competent  wiring  contractors,  who  are  equally  interested 
with  the  public  and  the  insurance  companies  in  securing 
perfect  work.  Those  unable  to  do  such  would  be  forced 
out  of  the  business,  to  the  advantage  of  all  concerned. 


The  Executive  Committee  of  the  Cana- 
Canadian  Electrical     ,.  r^i^-iA  ■    ..■  •    n 

Association         "'^"    Electrical    Association    especially 

desire  that  the  coming  Convention,  to 
be  held  in  Hamilton,  Ont.,  in  June,  shall  he  of  the  ut- 
most practical  value  to  every  member,  whether  oper- 
ator, manager  or  owner  of  an  electrical  enterprise. 
With  that  purpose  in  view,  it  is  intended  that  the  sub- 
jects of  papers  to  be  read  and  submitted  for  discussion 
shall  be  those  which  appear  to  the  members  to  be  of 
most  interest  and  of  practical  utility.  Request  has 
been  made  of  the  members  to  advise  the  Secretary  what 
topics  they  would  like  to  have  discussed,  and  from  what 
point  of  view.  Already  a  number  of  valuable  sugges- 
tions have  been  received,  as  well  as  the  promise  of 
several  papers.  A  meeting  of  the  Executive  Committee 
will  be  held  at  an  early  date  to  consider  the  necessary 
arrangements  for  the  approaching  meeting  and  appoint 
sub-committees  to  carry  them  into  effect.  It  will  be 
remembered  that  Hamilton  was  the  scene  of  the  first 
convention  of  the  Association.  Since  then  the  city 
has  become  the  home  of  many  important  electrical 
enterprises.  The  Hamilton,  Grimsby  &  Beamsville 
Electric  Railway  stretches  a  distance  of  more  than 
twenty  miles  through  the  vineyards  and  orchards  of 
the  Niagara  Peninsula  ;  the  Hamilton  &  Burlington 
Electric  Railway  operates  between  the  city  and  the  far- 
famed  Burlington  Beach  ;  the  Hamilton  &  Dundas 
Electric  Railway  affords  the  visitor  views  of  the  pic- 
turesque Dundas  Valley.  The  Bell  Telephone  Com- 
pany's exchange,  which  so  interested  the  members 
at  the  former  convention,  has  since  undergone  many 
improvements,  and  is  an  up-to-date  object  lesson  in 
telephony.  In  addition  to  these  and  other  interesting 
features  of  the  city  which  might  be  mentioned,  full 
opportunity  will  be  given  to  inspect  the  entire  equip- 
ment of  the  Cataract  Power  Co.,  described  and  illus- 
trated in  these  columns  recently.  Those  of  our  readers 
connected  with  any  department  of  the  electrical  industry, 
who  may  not  yet  have  become  members  of  the  Canadian 
Electrical  Association,  should  join  now,  and  share  in  the 
pleasure  and  profit  of  the  approaching  convention. 


The  Corporation  of  the  Town  of  Bothwcil  have  awarded  a  con- 
tract to  the  Canadian  General  Electric  Co. ,  for  a  500  light  plant, 
to  be  used  for  commercial  and  street  lighting  purposes.  The 
lighting  of  the  s'reets  will  be  done  by  15  enclosed  arc  lamps, 
of  the  latest  type,  which  will  be  operated  from  the  same 
machine. 
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(Carrepondence  of  Tim  Canadian  Elbctrical  News.) 
Sl'BMARINE  TELEGRAPHY. 
Dr.  .-\.  E.  Konnelly,  of  Pliil.idelphia,  delivered  four  lectures  at 
McGill  I'niversity  on  January  30th  and  3i?.l,  on  "Submarine  Tele- 
graphy." The  lectures  were  extremely  interesting,  and  were 
largely  attended,  not  only  by  students  of  the  L'niversity,  but  by 
electrical  people  of  the  city.  I  am  indebted  to  Prof.  Owens,  of 
the  Electrical  Department  of  the  University,  for  the  following 
brief  abstract  : 

The  history  of  submarine  cable  telegraphy  is  replete  with  in- 
terest, not  only  to  the  student  of  electromagnetics,  but  also  to  the 
student  of  sociology.  Its  annals  indicate  the  immense  amount  of 
labor  which  has  had  to  be  expended  by  a  large  number  of  men 
in  the  best  years  of  their  lives'  work,  in  developing  conjointly  the 
knowledge  and  experience  which  now  enables  us  to  set  geo- 
graphical lime  and  space  at  defiance. 

Practically  all  of  this  work  has  been  accomplished  during  the  last 
half  of  the  century  which  is  now  about  to  close.  The  first  sub- 
marine cable  stretched  timidly  across  the  Straits  of  Dover  about 
the  year  1850,  consisting  of  but  a  single  copper  wire,  insulated 
with  gutia  percha.  It  had  no  mechanical  protection  of  any  kind. 
Although  the  cable  lasted  but  a  few  hours,  being  destroyed  either 
by  the  violence  of  the  elements  or  the  hook  of  an  unkind  fisherman, 
nevertheless  it  demonstrated  its  electrical  capabilities,  and  paved 
the  way  for  greater  successes  in  the  years  to  come. 

It  was  not  long  before  shallow  water  cables  spread  themselves 
around  the  shores  of  the  Mediterranean,  and  in  1859  the  first  cable 
bridged  the  depths  of  the  .-Vtlanlic.  This  was,  indeed,  a  triumph 
of  electrical  engineering  at  that  time,  but  the  triumph  was  short 
lived,  since  the  cable  died  a  natural  death  in  a  few  weeks'  time. 
It  was  replaced,  however,  by  a  far  better  cable,  in  1866,  the  ex- 
perience of  the  earlier  trial  having  come  to  fruition,  and  since  that 
time  Europe  and  .America  have  never  been  beyond  speaking  dis- 
tance. 

.At  the  present  time  there  are  some  150,000  miles  of  cable  laid 
throughout  the  world,  and  a  fleet  of  more  than  thirty  telegraph 
ships  is  employed  to  minister  to  their  needs.  Although  this  length 
of  cable  would  be  sufficient  to  girdle  the  world  some  six  limes,  yet 
the  actual  girdle  is  incomplete  at  present,  at  the  Pacific  ocean_ 
but  it  is  now  confidently  expected  that  ere  long  this  gap  will  be 
completed  by  a  cable  from  the  western  coast  of  America  to  China 
or  Japan. 

The  amount  of  the  capital  which  has  been  expended  in  the  en- 
terprise of  cable  laying  w^ill  be  evident  from  the  fact  that  cable 
costs  roughly  about  one  thousand  dollars  per  mile. 

Enormous  improvements  have  taken  place  in  the  speed  of  sig- 
nalling or  telegraphing  through  cables,  since  the  ocean  was  first 
spanned,  a  great  deal  in  this  direction  being  due  to  the  inventive 
skill  of  Lord  Kelvin.  The  mirror  galvanometer  instrument,  which 
is  so  valuable  an  adjunct  in  the  electrical  laboratory,  has  been  yet 
more  valuable  to  ihe  electrical  fraternity  in  the  operating  room,  as 
a  commercial  signaling  instrument,  while  the  siphon  recorder  of 
later  date  has  caught  the  fitful  flickerings  of  the  beams  of  light, 
and  has  left  their  record  traced  upon  a  moving  band  of  paper. 

There  is  no  difficulty  in  laying  a  cable  anywhere,  but  there  is  a 
considerable  difficulty  in  laying  a  cable  in  such  a  manner  as  to 
minimize  the  risk  of  its  fracture  after  being  laid.  It  is  a  matter  of 
experience  that  wherever  a  cable  rests  upon  a  rock,  it  will  break, 
and  its  rupture  is  only  a  question  of  attrition  and  time.  Those 
who  build  upon  rock,  so  far  as  cables  are  concerned,  build  to  their 
destruction,  while  only  those  who  build  upon  sand  can  expect 
dividends.  The  course  on  whifh  a  cable  is  to  be  laid  should  be 
thoroughly  investigated  beforehand,  by  a  ship  which  makes  a 
zig-zag  path  over  the  course,  and  sounds  at  frequent  intervals  so 
as  to  insure  the  provision  of  a  smooth  and  soft  bed,  on  which  the 
cable  shall  be  laid  to  rest,  otherwise  its  slumbers  will  be  interrupt- 
ed by  the  rude  shocks  of  rupture. 

The  size  of  a  cable,  and  therefore  to  some  extent  its  cost  per 
mile,  varies  with  the  depth  of  water  and  the  nature  of  the  bottom. 
In  deep  water  a  cable  is  made  slender  and  light ;  in  shallow  water 
it  is  made  of  relatively  great  weight  and  diameter,  with  large 
protecting  steel  wires  to  resist  attrition. 

The  speed  of  signaling  does  not  become  any  serious  consider- 
ation until  a  cable  is  several  hundreds  of  miles  in  length;   in  other 


words  rapid  speed  of  hand  signaling  can  bo  obtained  over  almost 
any  kind  of  practical  submarine  cable  up  to  a  length  ol  several 
hundred  miles,  but  after  a  length  of,  say,  five  hundred  miles  has 
been  passed,  it  is  necessary  to  employ  delicate  apparatus,  and 
with  long  cables  it  is  necessary  to  employ  a  comparatively  large 
size  of  copper  wire  or  str.md  conductor  and  insulating  gutIa  poivlia 
envelope. 

There  is  scarcely  any  series  of  engineering  operations  which 
has  a  greater  fascination  or  possesses  more  romantic  interest  than 
submarine  telegraphy,  in  the  picking  up  or  repairing  of  cables. 
It  is  governed  largely  by  time  .md  tide  .ind  weather,  .ind  its 
fortunes  are  governed  by  a  great  variety  of  circumstances;  never- 
theless, cables  have  been  successfully  repaired  in  the  deepest  water 
to  which  they  have  yet  been  committed.  The  expense  of  repairs 
in  deep  water,  say  in  two  miles  of  water,  is  naturally  much  great- 
eras  a  rule  than  the  expense  of  repairs  effected  in  shallow  water, 
while  in  some  cases  very  shallow  water  repairs  may  be  effected 
in  a  small  boat  or  sailing  yacht,  at  an  expense  that  is  relatively 
trivial. 

COMPETITION    KROM    INITKO   STATES. 

We  are  credibly  informed  that  the  contractors  for  the  new  Lon- 
don &  Lancashire  Insurance  building,  themselves  American,  have 
engaged  a  Hostoii  firm  to  do  the  electric  light  wiring.  While  this 
is  a  matter  more  nearly  afTecting  Montreal  electrical  contr.ictors, 
it  evidently  affects  all  Canadian  building  contractors  to  know  that 
whilst  American  workmen  can  be  brought  over  here,  literally  tak- 
ing the  "  bite  out  of  the  Canadian  workman's  mouth,"  the  alien 
labor  law  prevents  our  returning  the  compliment  and  sending  our 
men  to  do  work  in  the  States.  Surely  "  what  is  sauce  for  the 
goose  is  sauce  for  the  gander,  "  and  there  should  be  some  way  of 
remedying  such  a  glaring  anomaly.  The  sooner  our  contractors 
see  to  it  the  better  for  their  own  intererts.     "  Verb  sap.  " 

QUESTIONS. 

"  Subscriber  "  writes  :  "I  have  a  General  Electric  induction 
fan  motor,  16,000  alternations,  52  volts.  Tried  to  run  it  on  8,000 
alternations,  52  volts,  by  pulling  kicking  coils  in  series.  Kicking 
coil  wound  with  same  size  of  wire  as  fields  of  motor.  Leaving  the 
matter  of  speed  out  of  (he  question,  why  should  armature  of  motor 
heat  excessively  after  a  short  run,  and  fields  remain  cool  ?  On 
8,000  alternations,  with  kicking  coil  in  series,  armature  appears  to 
be  a  block  of  laminated  iron  with  pieces  of  No.  10  copper  wire 
threaded  through." 

"  Doctor  "  asks  :  "  Why  does  sparking  with  explosive  reports 
happen  in  mercury  cup  of  Rumkhoff  X-ray  apparatus  ?  Six  cells 
of  accumulators  are  used,  and  a  subsidiary  battery  of  two  cells  to 
work  interruptor.  Main  current  appears  to  enter  the  Rumkhoff 
coil  via  the  pillar  of  the  interruptor  and  mercury  contact  cup,  in 
which  a  pointer,  attached  to  arm  of  interruptor  armature,  dips. 
On  top  of  the  mercury  in  cup  is  placed  a  layer  of  alcohol.  When 
interruptor  and  coil  are  in  action,  loud  sparks  are  heard  in  cup, 
accompanied  by  flashing  in  ihe  Crookes  tube." 

THE  VOLTAGE  MAGNIFIED. 
In  your  Montreal  news  in  January  there  is  surely  a  slight  inac- 
curacy in  the  item  "A  Charmed  Life."  The  wire  was  amply  large 
enough,  no  matter  what  its  size  was,  to  carry  2,500  volts.  The 
current  which  it  was  carrying  in  amperes  was  not  mentioned,  but 
it  would  not  take  much  of  it  at  pressure  named  to  seriously  injure 
a  man.  That  the  voltage  received  was  actually  2,500  is  very 
much  open  to  question.  There  was  iron  wire  acting  as  a  con- 
ductor, which  in  itself  had  considerable  ohmic  resitance,  not  to 
speak  of  its  kick-back  effect  with  alternating  current;  further, 
the  original  contact  was  probably  of  an  arcing  nature,  and  by  no 
means  what  might  be  called  "good  contact." 

THE  FIRE  commissioners'  REPORT. 
Your  correspondent  had  hoped  that  an  official  refutation  would 
have  been  given  before  now  to  the  late  report  of  our  Fire  Com- 
missioners, so  far  as  amount  of  damage  said  to  be  caused  by  elec- 
tric wires  is  concerned,  but  it  has  evidently  been  treated  with  the 
silent  contempt  that  such  an  extraordinary  statement  merited. 
The  Commissioners  must  say  something  to  retain  their  sinecures, 
and  evidently  act  on  the  rule  "  when  in  doubt,  blame  electricity." 
For  the  satisfaction  of  your  readers,  I  have  interviewed  one  of  the 
inspectors  (whose  name,  for  obvious  reasons,  I  do  not  give),  and 
one  who  is  competent  to  give  an  opinion  on  this  subject,  which, 
with  all  due  deference  to  them,  our  noble  Fire  Commissioners  are 
not.  His  answer  was  that  "  that  portion  of  report  was  simply 
ridiculous  " — to  which  I  must  heartily  say  "  Amen." 
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NOTES. 

One  of  the  "  deadly  electric  wire  "  fires  chronicled  in  the  daily 
press  here  as  havingf  occurred  at  the  Balmoral  Hotel  turns  out  to 
be  from  grease  upset  on  a  stove.  As  the  idea  is  popular,  however, 
none  of  the  papers  have  had  the  temerity,  so  far,  to  make  retrac- 
tion. 

The  plant  mentioned  in  your  "  hparks  "  column,  January  issue, 
for  the  C.P.R.  steamship  Alberta,  is  well  under  wa}',  the  dynamo 
and  switchboard  being  supplied  by  the  Canadian  General  Electric 
Company,  and  the -wiring  being  executed  by  the  Montreal  Electric 
Company. 

Mr.  P.  H.  Hover,  representing  the  New  York  Insulated  Wire 
Co.,  was  in  Montreal  lately,  reminding  his  friends  of  the  fact  that 
rubber  covered  wire  is  "moving  up,"  and  that  rapidly.  He 
seemed  to  have  his  pockets  well  filled  with  orders,  judging  bj-  his 
jovial  smile. 

Mr.  VVhite-Fraser  apologizes  for  his  late  comments  on  the  Lon- 
don specifications.  Although  late  in  one  sense,  they  are  indeed 
timely,  as,  judging  by  conversation  here,  your  correspondent  can 
safely  say  that  he  has  struck  the  mark  by  calling  a  "  spade  a 
spade,"  and  the  trade  applaud  his  criticism. 

Mr.  S.  A.  Chase,  of  the  Western  Electric  Company,  New  York, 
was  in  Montreal  last  month.  He  reports  business  booming,  his 
company  having  lately  purchased  more  land  and  intend  building 
at  once  a  factory  larger  than  either  that  on  Thames  street  or 
Bethune  street.  Mr.  Chase  is  managing  the  Canadian  Bryant 
Company's  factory  in  Montreal  at  present. 

Mr.  Hallberg,  of  the  Standard  Thermometer  Company,  of  Pea- 
body,  Mass.,  paid  a  visit  to  this  city  a  fortnight  ago.  He  spent 
most  of  his  time  at  the  headquarters  of  his  Montreal  agent,  Mr. 
John  Forman.  Mr.  Hallberg  is  a  Swede  by  berth,  and  well  posted 
in  matters  electrically.  He  is  the  inventor  of  the  Upton  arc  lamp, 
enclosed  type,  which  is  alreadj-  to  be  found  in  many  places  of 
business  in  Montreal. 

Of  ill  luck  the  Lachine  Rapids  Hydraulic  &  Land  Company 
have  had  more  than  their  share,  .iifter  keeping  up  service  through 
particularly  trying  weather,  such  as  20°  below  zero  one  day  and 
40°  above  the  next,  they  have  had  their  "  head"  lowered  by  ajani 
occurring,  which  has  raised  the  water,  and  which  does  not  seem 
to  want  to  move  off  quickly  by  aid  of  nature  alone.  It  is  hard 
luck,  and  they  have  the  sympathy  of  tlie  public  at  large  ;  mean- 
while, "it  is  an  ill  wind  that  blows  nobody  good,"  and  the  Royal 
Electric  Co.,  their  opponents  in  the  field,  are  reaping  the  benefit 
of  the  misfortunes  to  the  Lachine  Co.,  which,  however,  now  appear 
to  be  about  at  an  end. 


SYSTEMS  OF  METER  RATES.* 

By  Edwin   L.   Ejebell. 

The  study  I  have  been  able  to  give  this  subject  has  greatly  in- 
creased its  importance  in  my  estimation,  and  impels  me  to 
urgently  advise  all  central  station  operators  to  give  it  more  ser- 
ious consideration  than  it  has  yet  received.  We  all  know  that 
our  properties  are  operated  at  a  poorer  rate  of  economy  than 
any  other  class  of  power  plants,  being  in  effective  operation  only  a 
few  short  hours  out  of  each  twenty-four.  Have  we  given  due 
consideration  to  the  cause  of  this  defect;  what  means,  if  any,  be 
employed  to  remedy  it,  and  a  surprising  amount  of  benefit  would 
result  thereby  to  ourselves  and  our  customers?  I  think  not,  and 
the  object  of  this  paper  will  be  an  attempt  to  show  how  these  con 
ditions  are  effected  by  the  systems  of  rates  employed. 

The  contract,  or  flat  rate  system,  although  still  in  quite  exten- 
sive use,  is  neither  logical  or  satisfactory.  In  the  early  days  of 
electric  lighting  the  service  was  employed  mainly  in  the  business 
places,  and  only  the  number  of  lights  needed  for  regular  daily  use 
were  installed  ;  lamps  were  all  of  one  size,  and  the  station  usually 
run  until  twelve  or  one  o'clock  at  night.  L'nder  these  conditions, 
flat  rates  were  fairly  successful,  and  could  not  be  greatly  abused. 
The  fixed  charges  on  the  properly,  however,  were  very  high  for 
each  hour  of  operation,  and  high  rates  had  to  be  charged. 

Nowadays  the  use  of  the  service  is  more  varied.  Business 
places  require  a  large  number  of  lights  for  display  and  other  oc. 
casional  use,  and  we  are  called  on  to  supply  current  to  dwelling 
houses,  shops,  churches,  halls  and  other  intermittent  consumers. 
Lamps  are  supplied  in  sizes  from  2  to  50  c.  p.,  and  most  of  our 
stations  are  now  operated  all  night,  if  not  the  entire  twenty-four 
hours  daily.  L'nder  these  changed  conditions,  the  flat  rate  priv 
ileges  can   be,  and  are,  grossly  abused.     The  central  station  is 
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not  only  compelled  to  supply  a  large  quantity  of  current  for 
which  no  pay  is  received,  but  also  to  invest  additional  money  in 
machinery  to  supply  it. 

The  justice  of  charging  each  customer  for  the  exact  quantity  of 
current  used,  and  the  emplojment  of  suitable  devices  for  ascer- 
taining that  quantity,  cannot  be  questioned.  The  nimiber  of  re- 
cording meters  installed  within  the  past  few  years,  and  the  con- 
stantly increasing  use  of  them,  indicates  clearly  that  this  is  gener- 
ally accepted  as  the  true  basis  on  which  to  frame  the  charge  for 
electric  current. 

This  proposition  being  accepted  as  true,  we  now  come  to  the 
main  question  involved  in  this  paper.  What  system  of  rates  will 
be  most  just  and  satisfactory  to  our  customers,  and  at  the  same 
time  maintain  and  improve  our  present  earnings? 

First,  let  us  study  prevailing  methods  and  see  if  they  are  found- 
ded  on  the  true  cost  of  production.  The  usual  custom  is  to 
charge  a  fixed  rate  per  unit,  with  discounts  proportionate  to  the 
qu.antily  used.  The  rate  per  unit  has  been  determined  either  by  the 
present  average  cost  of  the  total  units  produced,  by  estimation,  or 
by  the  rates  in  most  general  use  by  others.  In  any  case,  the 
cost  has  been  made  to  include  all  fixed  expenses  on  the  property, 
such  as  interest,  taxes,  insurance,  management,  clerical  work, 
etc.,  and  which  generally  amount  to  75  per  cent.,  or  more,  of  the 
total  cost  of  each  unit  produced.  As  the  great  bulk  of  the 
station's  output  is  accomplished  in  three  or  four  hours  of  heavy 
load  each  day,  a  like  proportion  of  the  fixed  expenses  are  charged 
against  that  period.  Thus,  according  to  our  own  calculations, 
each  of  the  remaining  twenty  or  twenty-one  hours  has  to  stand 
but  a  small  fraction  of  the  fixed  expenses,  yet  we  charge  our  cus- 
tomers the  same  amount  for  each  unit  used  in  those  hours  as  in 
the  heavy  load  period.  The  process  is  one  of  average,  and  does 
not  distribute  the  expense  ratably  to  each  customer. 

It  may  perhaps  be  claimed  that  the  process  is  fair  on  account 
of  the  manner  in  which  we  have  to  operate  our  stations,  but  it  is  a 
matter  of  great  doubt  whether  this  manner  of  operation  is  respon- 
sible for  the  present  system  of  rales,  or  if  the  rates  are  responsble 
for  the  poor  operation. 

When  we  charge  nearly  all  of  our  fixed  expenses  against  the 
current  used  during  a  few  hours,  and  then  assess  it  again  on  each 
unit  used  in  the  remaining  hours,  it  makes  the  cost  of  the  service 
especially  burdensome,  if  not  prohibitive,  to  those  using  it  for  long 
hours  at  a  time.  These  customers  are  the  most  valuable  to  the 
central  station,  ^nd  should  be  encouraged  by  every  possible 
means.  We  should  do  everything  we  can  to  keep  them,  and  to 
secure  more  of  them,  as  they  keep  our  investment  employed  a 
longer  time  each  day  and  add  to  our  receipts,  without  any  in- 
crease whatever  in  our  fixed  expenses,  and  verj-  little  in  ruiming 
expenses. 

Let  us  study  how  a  system  of  differental  rates  would  aft'ect  this 
question'.  In  order  to  apply  such  rates  we  first  have  to  determine 
the  total  cost  of  production  per  unit,  including  fixed  and  running 
expenses  of  every  kind.  Next  determine  how  much  of  the  cost  is 
for  fixed  expense  and  how  much  for  running  expense.  If  exact 
records  of  the  costs  have  not  been  kept,  a  close  enough  estimate 
can  undoubted!}'  be  made  to  answer  the  purpose.  It  will  be  found 
that  the  nmning  expenses  form  but  a  surprisingly  small  portion  of 
the  whole.  This  is  not  a  supposition  or  guess  work,  but  has  been 
proved  by  the  records  of  many  well  conducted  stations. 

The  report  of  an  examining  board  to  the  authorities  of  Aber- 
deen, Scotland,  in  1897,  gives  some  very  interesting  arguments 
on  this  feature.  They  refer  to  'he  poor  fate  of  economy  of  the 
electrical  plant  owned  by  that  city,  and  compare  it  with  their  gas 
works.  They  show  that  the  former  has  to  install  and  hold  ready 
for  use  generating  machinery  sufficient  to  meet  the  maxium  re- 
quirements of  all  their  customers  at  any  given  moment  ;  that 
their  plant  had  a  capacity,  if  run  twentv'-four  hours  daily,  the 
same  as  the  gas  works,  sufficient  to  supply  three  and  three- 
fourths  millions  units  per  year  ;  yet  in  the  preceding  year,  only 
214,000  units,  or  less  than  5^4^  per  cent,  of  the  capacity  of  the 
works,  had  been  supplied.  A  load  diagram  of  the  station  was 
shown,  almost  identical  with  those  common  to  our  own  stations. 
The  opinion  of  the  board  was  that  this  unfavorable  condition 
would  be  improved  by  a  varying  or  differential  system  of  rates, 
based  on  the  true  cost  of  production  and  giving  discounts  accord- 
ing to  value  of  the  customer  to  the  station,  in  contradistinction  to 
the  total  quantity  consumed. 

They  submitted  a  statement  showing  a  comparison  between 
their  best  and  worst  customer  for  the  preceding  year.  The  best 
was  a  comparatively  small  consumer  of  current,  employing  less 
than  two  horse  power  of  the  station's  capacity,  less  than  $400  of 
its  capital,  and  chargeable  with  but  $27.50  of  the  annual  capital 
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charges.  He  employed  the  service  for  j,ooo  liours  during  the 
year,  however,  producing  a  revenue  of  $288,  or  about  $260  over 
capital  charges. 

The  other  employed  177  h.  p.  of  the  station's  capacity,  nearly 
$37,000  of  its  capital,  and  was  chargeable  with  $2,582  of  the  an. 
nua^capital  charges.  He  used  the  service  bi  hours  during  the 
year,  paying  therefor  S823,  or  less  than  one-third  of  his  portion 
of  capital  charges. 

These  are  undoubtedly  extreme  cases,  one  showing  a  very 
large  load  on  the  station  for  about  twelve  minutes,  and  the  other 
a  small  load  for  six  and  two-thirds  hours  per  day  for  ,'!00  days  in 
the  year.  The  system  of  rates  recommended  by  the  board  would 
compel  the  larger  customer  to  pay  a  very  much  higher  rale,  or  to 
abandon  the  service  and  make  way  for  customers  of  the  other 
class,  who  would  be  encouraged  by  the  lower  rates  the  system 
would  give  them. 

Mr.  .Arthur  Wright,  electrical  engineer  to  the  corporation  of 
Brighton,  England,  and  originator  of  the  Wright  demand  indi- 
cator,'gives  some  figures  covering  the  ratio  of  fixed  and  running 
expenses  in  the  Brighton  plant,  in  a  phamplet  published  in  1896. 

To  show  what  a  small  portion  of  the  total  cost  of  production 
lies  in  running  expenses,  and  why  it  follows  that  the  output  of  a 
station  can  be  enormously  increased  with  only  a  small  addition  to 
total  expenses,  he  has  selected  and  given  figures  on  two  periods 
of  three  months  each,  one  ending  July  31,  and  the  other  Dec.  31, 
1895.  In  the  first  period  the  cost  of  coal  and  engine  stores 
amounted,  in  round  figures,  to  $2,500,  and  the  station  supplied 
1 10,000  units.  In  the  other  period,  coal  and  engine  stores  cost 
$6,000,  and  the  station  sold  366,000  units.  The  fixed  expenses 
were  alike  in  each  period,  and  with  the  possible  oinission  of  some 
unimportant  items,  the  running  expenses  were  increased  only 
$3,500  to  increase  the  output  of  the  station  three  and  one-third 
times.  The  company's  record  show  that  of  the  total  cost  of 
operating  the  Brighton  plant  in  1895,  less  than  one-sixth  part  was 
for  actual  running  expenses.  This  is  the  ratio,  with  coal  at 
$2.50  per  ton,  and  Mr.  Wright  states  that  at  the  lower  cost  of 
coal  in  nearby  towns,  it  would  be  less  than  one-ninth. 

To  come  back  to  the  application  of  the  diflferential  rates.  After 
fixed  expense  has  been  determined,  a  ratable  portion  should  be 
charged  against  each  customer.  A  number  of  devices  have  been 
introduced  to  determine  this  ratable  portion,  further  reference  to 
which  will  be  made  later  on.  A  sufficient  rate  is  to  be  charged  to 
cover  both  fixed  and  running  expenses,  until  the  customer  has  paid 
his  share  of  fixed  charges,  after  which  the  rate  may  be  reduced 
so  as  to  cover  only  the  running  expense  incurred  in  supplying 
him,  with,  of  course,  a  reasonable  profit  added.  The  plan  does 
not  necessarily  reduce  rates,  except  to  such  customers  as  are 
found  profitable  at  reduced  rates.  Those  who  use  a  large  quan- 
tity of  current  at  different  and  irregular  intervals,  or  whose  de- 
mand is  largely  during  the  hours  of  the  station's  heavy  load, 
would  not  be  affected  in  that  way,  and  by  the  use  of  some  of  the 
devices  employed  the  most  undesirable  of  such  consumers  would 
be  subjected  to  a  higher  rale.  The  tariff  may  be  arranged  to 
suit  varying  local  conditions,  as  in  present  methods. 

The  main  object  to  the  differential  rate,  and  which,  if  accom- 
plished, is  obviously  of  the  greatest  importance  to  all  central 
stations,  is  to  induce  longer  hours  for  our  product,  and  enable  us 
to  make  special  low  rates  to  those  who  can  find  use  for  current 
during  our  slack  hours.  Our  best  customer  is  he  who  employs 
our  capital  the  greatest  number  of  hours  per  day,  and  our  present 
rates  are  calculated  to  repulse,  rather  than  encourage  him.  He 
now  uses  as  little  current  as  possible,  and  that  usually  at  the  time 
when  it  is  most  valuable  to  the  station.  The  remainder  of  the 
time,  when  we  would  be  making  most  profit,  even  at  a  low  rale  of 
charge,  he  "  pieces  out  "  with  other  kinds  of  light  or  power. 

How  plain  it  is  to  us  when  we  pass  a  store  in  the  evening  and 
see  in  use  only  a  few  of  the  electric  lights  installed,  that  our  rev- 
enue from  that  store  is  but  a  fraction  of  what  it  used  to  be,  while 
our  expenses  go  on  the  same  as  before.  We  feel  this  still  more 
acutely  when  we  see  our  service  dispensed  with  entirely,  and  who 
of  us  can  say  that  such  sights  are  uncommon  ?  Observation  will 
prove  that  those  most  inclined  to  give  up  the  service  are  meter 
customers  running  long  hours,  the  very  ones  the  station  can  least 
afford  to  lose. 

In  considering  the  adoption  of  differential  rates,  local  condi- 
tions should  be  studied.  If  little  or  no  demand  can  be  found  for 
current  during  the  station's  slack  hours,  even  at  a  very  low  rale, 
the  success  of  the  system  would  be  doubtful.  If,  on  the  other 
hand,  a  large  demand  could  be  worked  up,  the  system  would  be 
highly  profitable  to  the  station  and  prove  satisfactory  to  the  public. 


The  hours  of  eft'ecli^e  operation  would  be  increasetl,  without  .iny 
increase  at  all  in  fixed  expenses.  So  large  a  part  of  the  total 
cost  is  incurred  in  getting  ready  to  supply  current,  and  so  little 
in  actually  supplying  it  after  the  machinery  is  started,  that  if 
central  sl.itions  could  be  operated  continuously  up  to  their  cap- 
acity, thev  could  produce  current  so  cheaply  as  to  render  com- 
petition out  of  the  question.  Of  course,  this  is  an  ideal  condition 
and  will  probably  not  be  reached  in  the  near  future,  if  ever.  It 
should  be  possible,  however,  10  improve  existing  conditions  to 
quite  a  large  extent,  and  think  we  should  not  cease  our  efforts  un- 
til we  have  found  work  for  our  stations  that  will  materially  in- 
crease their  output  through  prolonged  hours  of  operation.  It 
seems  clear  that  only  by  this  means  can  we  increase  our  business 
or  even  hold  what  we  now  have.  If  we  can  accomplish  this, 
even  to  a  moderate  extent,  it  will  so  decrease  the  cost  of  pro- 
duction per  imit  that  each  of  our  present  consumers  could  have 
more  current  at  the  same,  or  less,  cost  than  now,  and  the  remain- 
der, even  if  sold  at  a  very  low  rate,  would  bring  sufficient  revenue 
to  largely  increase  the  station's  profits. 

New  business  for  our  maximum  load  period  will  not  accomplish 
this,  as  it  entails  an  almost  proportionate  increase  in  fixed  charges  . 
and  does  not  extend  the  hours  of  operation.  A  system  of  rates 
giving  the  service,  to  customers  who  can  use  it  outside  of  rush 
hours,  at  prices  they  can  afford  to  pay,  seems  to  be  the  most  log- 
ical and  feasible  way.  It  may  not  appear  an  easy  matter  to  find 
such  customers,  but  if  we  first  thoroughly  inform  ourselves  !iow 
extremely  low  we  could  really  afford  to  make  the  rates  for  a  fair 
quantity  of '.his  class  of  business,  the  difficulty  would  not  appear 
so  great. 

As  to  the  devices  intended  to  carry  out  the  plan  of  differential 
rales,  they  are  of  several  forms.  The  Wright  demand  indicator, 
as  its  name  implies,  records  the  greatest  amount  of  current  issued 
by  a  customer  at  any  one  time,  the  theory  of  its  use  being  that 
such  maximum  demand  on  the  station  should  regulate  the  portion 
of  fixed  expenses  to  be  borne  by  the  customer.  It  is  assumed 
that  the  customer  will  use  his  maxmium  demand  a  certain  length 
of  time  each  day,  coincident  with  the  maximum  station  load,  and 
for  that  much  of  the  total  amount  consumed  he  should  pay  a  rate 
sufficient  to  cover  fixed  and  running  expenses.  For  the  balance 
consumed,  as  shown  by  the  usual  recording  meter,  a  lower  rate 
is  charged. 

The  double  recording,  or  two-rate  meter  of  the  General  Elec- 
tric Company,  appears  to  be  their  regular  type  with  the  addition 
of  an  extra  set  of  dials  and  a  clock  mechanism.  The  clock  is 
wound  half-hourly  by  the  action  of  current,  and  may  be  set  so  as 
to  cause  the  meter  to  register  on  set  of  dials  all  the  current  con- 
sumed during  any  predetermined  period,  and  on  the  other  dials 
at  all  other  hours.  The  theory  of  the  use  of  this  meter  is  that  a 
customer's  portion  of  the  fixed  expense  should  depend  on  the 
total  amount  of  current  he  uses  during  the  stallion's  heavy  load 
and  a  lower  rate  be  charged  him  for  all  consumed  at  other  limes. 
It  is  claimed  that  it  enables  the  customer  to  use  current  liberally 
during  all  the  hours  of  the  station's  light  load.  .•Vllhough  costing 
about  $25  more  than  the  simple  recording  meter,  it  possesses  the 
good  quality  of  performing  the  entire  work  without  the  aid  of  any 
other  device.  The  customer  can  readily  see  how  much  each  of 
high  or  low  rate  current  he  has  used,  and  it  is  adapted  to  use  on 
both  direct  and  alternating  systems.  It  has  a  mild  tendency  to 
prevent  a  heavy  load  during  the  station's  rush  hours,  but  not  in 
the  remaining  hours  when  heavy  consumption  is  rather  desirable 
than  objectionable. 

The  Oxley  multiple  rale  meter  conlroller,  described  in  The  Elec- 
trical Engineer  of  January  18,  1898,15  a  small  electro-magnetic 
switch,  to  be  installed  at  each  point  of  consumption,  and  to  be 
operated  by  a  controlling  switch  in  the  central  station.  It  may 
be  used  in  connection  with  two  recording  meters,  closing  the  cir- 
cuit in  one  or  the  other  at  the  will  of  the  station  operator  by  his 
manipulation  of  the  station  conlroller,  or  it  may  be  usedwilh  a 
single  recording  meter,  in  which  case  it  employs  resistance 
to  retard  the  speed  of  the  meter  during  the  low-rate  period.  The 
theory  of  its  use  is  the  same  as  that  of  the  General  Electric  Com- 
pany's two-rale  meter,  although  I  am  informed  it  cannot  be  ap- 
plied to  alternating  systems. 

Xo  attempt  is  made  herein  to  give  a  technical  or  lengthy  de- 
scription of 'hese  devices,  more  than  a  brief  mention  of  them,  as 
means  with  which  to  carry  out  the  differential  rale  system  would 
be  of  no  practical  value  in  this  place.  If  any  of  you  wish  to  con- 
sider such  a  method  of  rates,  you  will  want  to  study  the  various 
devices  yourself,  and  decide  upon  iheir  relative  merits  according 
to  your  local  conditions. 

The  theory    of  differential  rates  may  be  applied  in  a  modified 
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orm  with  the  u^e  alone  of  the  ordinary  recording:  meter.  Mr. 
Thayer,  of  Belle  IMaine,  Iowa,  describes  a  plan  in  The  Electrical 
Engineer  of  December  23,  1S97,  staling  tliat  he  had  then  been 
using-  it  for  about  a  year,  and  that  it  had  been  highly  satisfactory 
in  the  cases  to  which  it  is  adapted.  He  appears  to  have  adopted 
it  largely  in  order  to  avoid  straight  flat  rates,  and  does  not  refer 
to  it  as  a  differential  rate  plan,  yet  it  appears  to  be  somewhat  on 
the  same  lines. 

To  a  customer  who  installs  more  lamps  than  are  needed  for 
regular  every  day  use  he  makes  a  fixed  charge  of  ;^;^  cents  a 
month  for  each  light  used  during  the  hours  ot  the  station's  max- 
imum load,  and  5  cents  besides  tor  each  kilowatt  hour  consumed. 
The  23  tents  may  be  considered  a  charge  for  fixed  expenses,  in- 
curred in  getting  ready  to  supply  him  with  current,  and  the  5  cents 
per  kilowatt  hour  a  charge  for  running  expenses  after  the 
machinery  has  started  supplying  him.  Mr.  Thayer  states  that 
this  plan  has  proved  a  good  one  tor  a  large  class  of  his  customers. 
It  prevents  any  wide  variation  in  the  monthly  bills,  which  is  a  fre- 
quent source  of  complaint  from  customers  during  the  winter 
months.  At  the  same  time,  the  certain  revenue  of  33  cents  per 
light  will,  in  most  cases,  cover  fixed  expenses,  and  the  5  cents 
per  kilowatt  hour  a  reasonable  return  for  the  service.  It  does  not 
make  the  charge  burdensome  to  the  customer  burning  long  hours, 
the  very  one  we  should  seek  to  get.  The  monthly  charge  for  a 
light  burned  daily  two  hours  would  be  48  cents  ;  tour  hours,  63 
cents;  eight  hours,  93  cents,  and  twelve  hours,  $1.23.  Thus,  a 
customer  using  lights  until  9  o'clock  p.m.  daily  throughout  the 
year  would  burn  about  two  hours  per  day  in  the  middle  of  the 
summer,  making  the  cost  per  light  48  cents,  and  about  five  hours 
per  day  in  the  middle  of  the  winter,  costing  about  70  cents,  or  an 
average  the  year  round  of  a  trifle  less  than  60  cents  per  month  for 
each  light. 

A  device  such  as  the  Wright  demand  indicator  should  be  useful 
to  stations  selling  current  on  the  flat  rate  plan.  Monthly  rates 
could  be  made  for  each  individual  or  class  of  customers,  based  on 
the  greatest  number  of  lights  they  would  use  at  any  one  time,  an 
additional  charge  to  be  made  if  that  number  should  be  exceeded. 

In  case  of  dwelling  houses,  notice  could  be  given  the  station 
when  a  large  number  of  lights  were  to  be  used  on  special  oc- 
casions, and  the  indicator  could  afterwards  be  reset.  This  would 
give  the  station  knowledge  of  the  frequency  and  extent  that  lights 
were  used  in  excess  of  the  agreed  manner.  It  would  check  waste 
of  current  lo  a  large  extent,  and  reduce  the  maximum  loads,  es- 
pecially in  dwelling  houses,  where  it  Is  most  serious,  under  the 
flat  rate  plan.  The  maximum  station  load  would  also  be  reduced, 
increasing  its  capacity  and  earning  power,  by  making  room  for 
more  customers  with  the  same  amount  of  machinery  and  coal  con- 
sumption. 

Any  of  the  foregoing  methods  embody  the  differential  rate 
theory  in  a  greater  or  less  degree,  and  should  result  in  improved 
efficiency  in  the  operation  of  our  stations.  If  the  system  cannot 
be  adopted  in  its  entirety,  some  features  of  it  might  be  applied 
that  would  meet  local  conditions  more  nearly  than  present 
methods,  and  work  alike  to  the  satisfaction  of  customers  and  the 
benefit  of  the  central  station. 

To  my  mind,  the  question  merits  the  careful  study  of  every 
station  operator,  and  is  of  so  much  importance  that  if  we  fail  to 
give  that  study  voluntarily,  the  trend  of  our  business  will  force  it 
on  us  sooner  or  later. 


SPARKS. 

Angus  H.  G.  MacDonald,  city  electrician  of  Halifax,  X.S.,  is 
dead. 

The  British  Columbia  Electrical  Supply  Co.,  of  Rossland,  B.C., 
is  applying  for  incorporation. 

The  town  of  Liverpool,  N.  S.,  purposes  installing  an  electric 
light  plant,  tenders  for  which  have  not  yet  been  invited. 

The  city  council  of  Montreal  have  decided  to  ^^urchase  a  new 
boiler  for  the  upper  level  pumping  station. 

The  Dominion  Coal  Company,  of  Nova  Scotia,  propose  doing 
away  with  horses  for  hauling  purposes,  and  will  utilize  electricity 
entirely. 

A  shipment  of  no  barrels  of  mica,  valued  at  $6,000,  was  for- 
warded recently  from  the  St.  Anthony  mines,  near  Ottawa,  to 
W.  H.  Sills  &  Co.,  of  Chicago. 

The  Grand  Jury  in  the  Criminal  Assizes,  Toronto,  in  their  pre- 
sentment, recommended  that  a  boiler  of  larger  capacity  be  pur- 
chased for  heating  the  jail  building. 

The  corporation  of  Peterboro',  Ont.,  will  ask  the  Ontario  legis- 
lature for  permission  to  acquire  and  develop  water  power  on  the 
Otonabee  river,  and  to  supply  light,  heat  and  power. 

As  a  result  of  the  boiler  "sagging,"  the  streets  of  Port  Arthur, 
Ont.,  were  recently  without  light  for  a  short  time.  It  is  probable 
that  another  boiler  will  be  added  to  the  plant  in  the  near  future. 

The  War  Eagle  Mine  expect  to  operate  their  works  by  electricity 
this  month.  Power  will  be  furnished  by  the  West  Kootenay  Power 
and  Light  Company,  from  their  generating  plant  at  Bonninglon 
Falls. 

The  city  of  HalifiiX,  X.  S.,  invites  tenders  up  to  Wednesday, 
March  Sth,  for  the  supply  of  an  electric  light  plant  for  lighting 
the  streets  and  public  buildings  of  the  city.  Particulars  may  be 
obtained  from  Mr.  F.  W.  W.  Doane,  city  engineer. 

The  Imperial  Oil  Company  has  absorbed  the  Bushnell  Oil  Com- 
pany and  the  Eastern  Oil  Company,  and  a  monopoly  of  the  oil 
business  of  Canada  is  Ihus  practically  secured.  The  head  offices 
will  remain  in  Petrolia,  while  the  Queen  Cily  Oil  Company,  To- 
ronto, will    continue    lo    handle  the   Ontario  business.      Mr.  C.  J. 


Mills,  the  present  manager  of  the  Imperial  Company  for  western 
Ontario,  will  be  general  inspector  in  Toronto. 

J.  B.  Loyer,  of  New  York,  has  purchased  the  Gold  King  mica 
mine  at  East  Templeton,  Que.,  and  intends  developing  it. 

The  ratepayers  of  the  village  of  Bradford,  Ont.,  have  voted 
down  a  by-law  to  raise  $6,000  for  installii.g  an  electric  light  plant. 

A  by-law  to  raise  $67,750  by  debentures  for  the  purchase  of  the 
gas  and  electric  light  plants  of  a  private  company  was  defeated 
by  the  property  owners  of  Gait,  Ont.,  on  January  gth. 

The  residents  of  Birchton,  Ont.,  are  endeavoring  to  make  an 
arrangement  with  the  Metropolitan  Electrical  Company,  of  Ottawa, 
lo  supply  that  village  with  electric  light. 

Mr.  A.  A.  Dion,  general  superintendent  of  the  Ottawa  Electric 
Company,  recently  gave  an  interesting  talk  on  "  Electricity  "  be- 
fore the  Literary  and  Scientific  Society  of  Ottawa. 

The  town  council  of  Toronto  Junction  is  considering  the  advis- 
ability of  adopting  an  all-night  service  and  of  putting  in  additional 
plant  to  permit  of  supplying  incandescent  lighting. 

A  by-law  has  been  approved  of  by  the  Lie\ilenant-Governor-in- 
council  permitting  the  town  of  Fort  William,  Ont.,  to  issue  deben- 
tures to  the  amount  of  $11,000  for  extending  and  improving  the 
electric  light  plant. 

The  Fire,  Water  and  Light  Committee  have  recommended  that 
Ihe  coimcil  of  Rat  Portage,  Ont.,  take  steps  to  purchase  the  elec- 
tric light  plant  from  the  Citizens'  Telephone  &  Light  Company. 

It  is  said  that  J.  R.  Boulh  will  build  a  power  house  at  the 
Chaudiere,  and  that  an  eleclric  plant  will  be  inslalled  therein  cap- 
able of  operating  all  Ihe  machines  in  the  shops  at  Ihe  deep  cut  and 
of  supplying  the  required  light. 

The  Slanstead,  Que.,  Journal  of  recent  date  savs  :  "The  acety- 
lene gas  apparatus  at  the  Marbleton  Holel  exploded  last  Friday, 
setting  fire  lo  the  hotel  and  destroying  apparatus.  Landlord  Cote 
had  a  narrow  escape,  and  others  who  assisted  in  extinguishing 
the  flames  were  badly  burned. 

A  deputation  from  Morrisburg,  OnL,  intervied  Ihe  Dominion 
government  recently  with  a  view  of  oblaining  water  power  from 
the  Morrisburg  canal  to  operate  an  electric  plant  for  the  town. 
A  Lindsay  deputation  has  asked  for  similar  privileges  from  the 
Trent  valley  canal. 

The  Wmnipeg  Electric  and  Gas  Light  Co.,  now  supplying  the 
city  with  electric  light,  have  been  asked  to  submit  a  proposition 
for  supplying  125  arc  lights  for  another  year.  A  motion  that 
tenders  be  invited  for  electric  lighting  for  1  period  of  five  years 
was  voted  down  in  council. 

The  annual  meeting  of  the  Canadian  Rubber  Company  was  held 
in  Montreal  last  month,  at  which  directors  were  elected  as  follows  : 
A.  .Allan,  president  ;  H.  McLennan,  vice-president  ;  H.  M.  .Allan, 
W.  H.  Benyon,  F.  Scholes,  J.  B.  Learmont,  Andrew  A.  Allan,  C. 
P.  Smith  and  J.  O.  Gravel. 

E.  S.  Jenison  has  completed  the  surveys  for  his  power  canal 
from  Kakabeka  Falls  to  Port  Arthur.  It  is  said  that  100,000 
horse  power  can  be  developed.  The  reservoir  will  be  a  large 
lake  4  miles  long,  covering  an  area  of  4,000  acres,  with  a  depth 
of  50  10  75  feet.      Its  surface  will  be  303  ft.  above  Lake   Superior. 

At  the  annual  convention  of  the  International  Association  of 
Fire  and  Police  Superintendents  and  Municipal  Electricians,  lobe 
held  at  Wilmington,  Del.,  in  .September  next,  Mr.  George  F.  Mac- 
Donald,  of  Ottawa,  vice-president  of  the  society,  will  read  a  paper 
on  "Progress  and  Development  of  the  Municipal  Electric  Interest 
of  Canada." 

A  large  driving  pulley  in  the  power  house  of  the  Ottawa  Elec- 
tric Railway  Co.  flew  to  pieces  recently,  badly  wrecking  the  in- 
terior of  the  station.  Michael  Leroux,  who  was  in  charge,  es- 
caped uninjured.  The  wheel  weighed  7,700  lbs.,  was  97  inches  in 
diameter,  and  52  inches  across  the  face.  The  accident  is  said  to 
have  been  caused  by  a  flaw  in  the  wheel. 

The  steamer  Pro  Palria  of  Halifax,  is  being  equipped  electric- 
ally, and  for  the  purpose  of  lighting  the  steamer  and  operating 
searchlight,  an  order  has  been  placed  with  the  Canadian 
General  Eleclric  Company  for  the  complete  outfit,  which  will 
consist  of  one  of  their  standard  C.  G.  E.  direct  connected 
equipments.  Including  engine,  dynamo,  switchboard,  searchlight, 
and  wiring  complete. 

Mr.  Wells,  manager  of  the  St.  Catharines  Eleclric  Light  Co.,  has 
recently  gained  some  notoriety.  Mr.  Quinn,  proprietor  of  the  Rus- 
sell House,  St.  Catharines,  changed  the  combination  of  his  safe 
and  locked  it  before  making  note  of  Ihe  numbers.  He  was  in- 
formed by  Ihe  safe  manufacturers  that  ihe  combination  could  not 
be  worked  out,  it  being  a  five-numbered  one  and  impossible  of 
solution.  This  fact  becoming  known  to  Mr.  Wells,  he  volunteered 
to  open  the  safe,  and  in  two  hours  his  efforts  were  rewarded  by 
the  combination  working  out. 

A  conference  of  manufacturers  of  carbons  was  held  in  Chicago 
on  January  12th,  as  a  result  of  which  a  carbon  trust  mav  be 
formed,  with  a  capilal  of  $10,000,000.  It  is  said  that  the  following 
companies  in  the  United  States  are  in  the  combine:  The  National 
Carbon  Company,  Cleveland,  Ohio;  Brush  Carbon  Works;  Stan- 
dard Carbon  Works  ;  Crouse  &  Tremaine  Carbon  Company, 
Fosloria,  Ohio  ;  Thomson-Houston  Carbon  Company,  FreemonI, 
O.;  Faraday  Carbon  Company,  Jeannetle,  Pa.;  Phoenix  Carbon 
Companv,  Si.  Louis  ;  American  Carbon  Company,  N'oblesville, 
Ind.;  Washington  Carbon  Company,  Pittsburg;  Partridge  Car- 
bon Company,  Sandusky,  Ohio.  It  Is  further  stated  that  the  syn- 
dicate will  own  a  half  interest  in  Ihe  Ottawa  Porcelain  &  Carbon 
Company,  at  Ottawa,  which  controls  the  carbon  industry  in 
Canada. 
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SPARKS. 

The  electric  li^hl  plant  for  ilu-  uev.  \°ictoria  hospital  at  London, 
Ont.,  has  not  yet  been  purchased. 

The  Canadian  General  Electric  Company,  Toronto,  are  ag^ain  to 
the  front  with  one  of  the  prettiest  lithog^raphic  calendars  which 
has  yel  come  to  our  notice. 

The  Canadian  General  Electric  Company  have  recently  sold  a 
50  light  dynamo  10  be  installed  in  the  premises  of  one  of  their  cus- 
lomers   al   Edmonton,  .\.  \V.  T. 

The  city  council  of  Hull,  ^ue.,  received  tenders  up  to  Kebru.iry 
6ih,  for  the  supply  of  an  eleclric  light  plant.  The  tenders  will  be 
opened  by  the  council  on  the  17th  instant. 

The  process  used  by  the  National  Electrolytic  Co.,  of  Niagara 
Falls,  N.  v.,  for  the  produciion  of  chlorate  of  potash,  is  the  in- 
vention of  Mr.  T.  Gibbs,  of  Buckingham,  Que.  The  details  of  the 
process  are  kept  a  secret. 

The  Hawthorn  Woolen  Mills  Company,  of  Carlelon  Place, 
Ontario,  are  increasing  their  lighting  plant,  and  have  placed 
their  order  with  The  Royal  Electric  Company  for  one  of  their  25 
k.  w.  bi-polar  direct  current  generators. 

An  arrangement  was  consummated  on  January  »olh  for  the  sale 
of  the  Kdison  Electrical  Illuminating  Company,  of  Xew  York,  to 
the  New  York  Gas  and  Electric  Light,  Heat  and  Power  Company. 
The  issue  o(  bonds  will  be  limited  to  $J  1,000, 000. 

The  Canadian  General  Electric  Company  have  recently  sold  to 
Messrs.  Evans  &  Hastings,  printers,  Vancouver,  B.  C,  a  6  kil- 
owatt Edison  dynamo,  and  to  Braid  &  Company,  of  same  city, 
a  10  h.p.  motor  for  use  in  their  spico  mills. 

The  E.  T.  Wright  Company,  of  Hamilton,  are  having  installed 
in  their  factory  a  50  h.p.  S. K.C.  motor  to  drive  their  machinery. 
The  power  by  which  this  motor  is  driven  is  taken  from  the  Catar- 
act Power  Company's  wires.  This  is  the  tenth  installation  from 
their  service  into  factories  in  Hamilton  up  to  t^ate. 

The  directors'  statement  presented  at  the  annual  meeting  of 
shareholders  of  the  Toronto  Electric  Light  Company,  held  a  few- 
days  ago,  was  of  a  satisfactory  character.  It  showed  the  payment 
of  tour  quarterly  dividends  at  the  rate  of  7  per  cent,  per  annum, 
with  a  suiall  balance  carried  forward  to  the  credit  of  profit  and  loss 
account. 

The  Montreal  Water  &  Power  Company,  of  Montreal,  are  in- 
stalling in  their  pumping  station  a  400  h.p.  S.K.C.  two-phase  mo- 
tor, operating  at  iSo  r.p.m.  This  motor  is  iiitendeij  to  operate 
the  water  works  pumps,  and  will  be  driven  by  current  generated 
at  Chamhly  Rapids,  a  distance  of  sixteen  miles  away.  This  is  one 
of  the  largest  single  motor  installations  in  Canada. 

The  Royal  Electric  Company  have  received  an  additional  order 
from  the  Hamilton  Eleclric  Light  &  Power  Company  for  a  500 
h.p.  S.K.C.  two-phase  synchronous  motor,  which  will  operate  a 
shaft  driving  their  arc  circuits  and  street  railway  power  circuits. 
This  is  an  addition  to  the  350  h.p.  motors  noted  in  these  columns 
in  our  last  issue.  The  first  of  the  two  mentioned  has  been  in 
operation  for  some  time    with  perfect  success. 

Mr.  .M.  Hutichson,  superintendent  of  the  municipal  electric  light 
plant  at  \'ictoria,  B.C.,  refers  in  his  annual  report  to  the  breaking 
of  the  terminal  wires  in  the  armatures,  the  main  cause  being  ex- 
cessive floor  vibration.  To  remedy  the  breaking  off  of  lamp  loops 
during  windy  weather,  he  recommends  that  flexible  safelv  loops 
be  placed  on  all  lamps  in  exposed  positions.  The  total  number  of 
lamps  now  in  use  is  230,  and  the  annual  cost  per  lamp  per  annum, 
exclusive  of  interest  and  sinking  fund,  is  given  as  $53. 

The  Metropolitan  Electrical  Company,  of  Ottawa,  are  about  to 
proceed  with  the  de\elopment  of  their  water  power  at  Britannia, 
Mr.  George  A.  Wanless,  the  secretary-treasurer,  having  invited 
tenders  for  the  excavation  of  canal  and  wheel  pits,  and  the  con- 
struction of  dams,  cofferdams,  cribwork,  flumes,  embankments, 
roads,  masonry,  concrete  work,  etc.  The  company  will  pro- 
bably erect  a  transformer  station  near  the  Maria  street  bridge, 
and  will  transmit  the  current  at  a  pressure  of  10,000  volts.  The 
entire  plant  will  cost  probably  $250,000. 

The  corporation  ot  Barrie,  Ont.,  has  engaged  Mr.  Roderick  J. 
Parke,  E.E.,  of  Toronto,  for  a  period  of  one  year,  to  lake  charge 
of  the  re-arranging  and  re-construction  of  the  electrical  lighting 
system  recently  purchased  from  the  Barrie  Electric  Light  Com- 
pany, and  to  supervise  its  operation.  About  $15,000  will  be  ex- 
pended in  additions  and  improvements  ;  among  the  additions  will 
be  a  2,500  light  alternator,  an  80  light  arc  generator,  65  arc 
lamps  for  street  lighting,  125  h.p.  engine,  and  an  extension  to  the 
present  station  building.  The  street  distribution  lines  will  be 
replaced  by  modern  and  eflRcient  construction.  A  15  station 
fire  alarm  system  will  also  be  installed  at  an  early  dale. 

The  Canadian  General  Electric  Company  report  the  following 
recent  sales  :  To  the  Comslock  Concentrator,  of  Silverton,  B.  C, 
a  25  light  Edison  dynamo,  to  be  used  in  lighting  their  premises  ; 
to  the  -Athabasca  Gold  Mining  Company,  of  Nelson,  B.  C,  a  too 
light  Edison  dynamo,  to  be  used  in  lighting  their  buildings 
at  the  mine  ;  to  the  Savoy  Theatre  at  Vancouver,  B.  C,  a  250 
light  incandescent  lighting  dynamo,  of  their  multipolar  slow  speed 
type;  to  the  Scottish  Colonial  Mining  &  Milling  Company,  of 
Three  Forks,  B.  C,  a  too  light  16  c.p.  incandescent  dynamo  for 
lighting  their  buildings  at  the  mine  ;  to  Messrs.  McKenzie  Bros., 
of  Victoria,  B.  C,  a  6  kilowatt  Edison  motor  ;  to  the  B.  C.  Elec- 
tric Railway  Company,  to  be  used  in  driving  the  blower  apparatus 
in  their  power  house,  a  12  kilowatt  Edison  motor  ;  to  Messr,s. 
Hoffmeister  Bros.,  of  Vancouver,  B.  C,  a  25  light  incandescent 
lighting  dynamo;  to  J.  C.  Woodrow,  of  Vancouver,  B.  C,  a  3  kil- 
owatt Edison  motor  ;  to  Messrs.  Hinton  &  Company,  of  Vancou- 
ver, B.  C,  to  be  installed  on  a  steamer  navigating  Lake  Bennett, 
a  25  light  incandescent  dynamo 


Ihc  L.'imbton  Oil  Company,  1. united,  ol  >*arnia,  t.>nl.,  has  bee 
incorporated,  with  a  capital  stock  of  $20,000. 

.\t  the  next  open  meeting  of  Hamilton  .\o.  2,  C..\.S.E.,  Mr. 
Wm.  Turbayne,  E.K.,  will  read  a  paper  on  "  Arc  Lighting.  " 

The  Weslinghouse  Eleclric  Company,  of  Pittsburg,  Pa.,  is  re- 
(Kirted  to  have  placed  orders  for  60  boilers  with  the  Babcock  & 
Wilcox  Company,  of  London,  Kng. 

The  Guelph  Light  &  Power  Co.  have  recently  purchased  a  new 
looo  light  single  phase  alternator  from  the  Canadian  General 
Electric  Company,  together  with  marble  switchboard  panels  for 
the  control  of  two  machines. 

The  town  of  Essex  is  to  have  an  incandescent  system  of 
electric  lighting.  Mr.  C  E.  Naylor,  of  that  place,  having  under- 
taken the  operation  of  the  system,  has  purchased  from  the 
Canadian  General  Electric  Co.  .a  750  light  machine  for  the  pur- 
pose. 

Messrs  Corley  &  Collins,  of  Mount  Forest,  have  experienced 
such  an  increased  demand  for  ligliting  during  the  past  two  months 
that  they  were  compelled'to  increase  their  facilities,  and  have 
purchased  from  the  Canadian  General  Electric  Co.,  one  of  their 
standard  1000  light  single  phase  .ilternators,  with  marble  panel 
switchboard  and  exciter,  i'ov  the  purpose  of  meeting  ihese 
requirements. 

The  town  of  Port  .Arthur,  Out.,  has  been  operating  its  street 
railway,  which  extends  from  Port  -Arthur  to  Fort  William,  at  a 
loss,  and  will  likely  adopt  a  new  schedule  of  fares.  The  present 
rates  are  :  Cash  fares,  5  cenls  ;  blue  tickets,  6  for  25  cents  ; 
morning  and  evening  tickets,  8  for  25  cents  ;  school  children,  10 
for  25  cents.  For  one  fare  passengers  are  permitied  to  ride  from 
end  to  end  of  the  line — over  seven  miles. 

.Andrew  Holland,  of  Ottawa,  has  prepared  an  estimate  of  the 
various  water  powers  in  the  Ottawa  valley.  His  calculation  is  as 
follows  :  Ottawa  river,  664,000  h.p.  ;  Rideau  river,  1,300  h.p.  ; 
Mississippi  river,  14,700  h.p.  ;  Madawaska  river,  20,600  h.p.  ; 
Bonnechere  river,  3,400  h.p.;  Petite  .Nation,  2,000  h.p.;  Blanche 
river,  2,000  h.p.  ;  Lievres  river,  98,450  h-p.  ;  Little  Blanche,  300 
h.p.;  (^uyon  river,  100  h.p.;  Coulonge  river,  27,600  h.p.;  Black 
river,  24,000  h.p.;    Gatineau  river,  31,675  h.p  ;    total,  890,225  h.p. 

-A  copy  of  the  prospectus  issued  by  the  Bedford  Electric  Com- 
pany, of  Halifax,  .N.S.,  is  to  hand.  The  company,  which  is  cap- 
italized at  $250,000,  proposes  to  install  an  electric  plant  al  St. 
Margaret's  Bay,  to  transmit  light  ami  power  to  Halifax  and  other 
points  in  the  vicinity,  and  to  furnish  power  for  the  operation  of  an 
extensive  pulp  mill  to  be  erected.  The  tiansmission  line  will  be 
iS  miles  in  length,  and  the  pipe  line  from  the  power  hi>use  to  the 
dam  about  4,000  feet  in  length.  It  is  also  proposed  to  operate  an 
electric  tramway  to  Halifax.  Mr.  AL  M,  Keefe,  of  Halifa-\,  is  presi- 
dent of  the  company,  and  Mr.  .A.  E.  Soulis,  manager  and  secre- 
tary. 

The  Canadian  General  Electric  Cotn[jany  h.ave  been  awarded  by 
the  Dep:irtment  of  Railways  and  C.inals,  the  contract  for  the  erec- 
tion of  a  powerhouse,  and  the  complete  equipment  of  the  Soulanges 
canal  with  electrical  apparatus,  for  operating  the  locks,  by  means 
of  electric  motors.  The  entire  canal,  covering  a  distance  of  14 
miles,  will  be  illuminated  by  arc  lamps.  Owing  to  the  success 
met  with,  by  the  Departmeut,  in  the  operation  of  electricity  at  the 
canal  al  Saull  Ste  Marie,  Out.,  as  applied  to  the  locks,  thev 
decided  to  make  a  more  extensive  application  of  the  use  of 
electricty,  in  the  illumination  and  electrical  o[Jeration  of  the  locks 
ot  the  Soulanges  Canal. 

.A  6-inch  belt,  travelling  through  4,000  feet  of  sfiace  per  minute, 
will  run  machinery  equal  to  a  24-inch  belt  only  running  at  the  rate 
of  1,000  feet  per  minute.  A  belt  should  never  be  laced  too  tight, 
for  the  belt  will  be  hard  upon  itself.  The  motion  that  is  produced 
between  the  pulley  and  the  belt  is  maintained  by  friction.  Bells 
laced  too  tight  will  cause  friction  to  such  an  extent  that  it  will 
consume  all  the  power  of  engine.  Under  a  given  load,  it  is  won- 
derful to  see  how  much  power  of  resistance  there  is  in  a  good 
belt.  It  can  be  strained  for  months,  and  after  a  short  period  of 
rest  will  return  to  its  original  strength  and  length. 


THE  FIRST  INTERNATIONAL  ELECTRIC 
RAILWAY. 

Ottawa,  January  2Sth,  icSgg. 

Editor  Canadian  Electrical  News  : 

De.\r  Sir, — In  your  issue  for  January,  i8gg,  you 
state  that  the  Niagara  Falls  Park  and  River  Railway 
has  the  honor  of  operating  the  first  international  electric 
railway  between  the  United  States  and  Canada.  This 
road  began  operations  in  1898,  the  first  car  crossing  on 
July  I  St  of  that  year. 

There  is  another  road  which  may  fairly  claim  to  be 
the  pioneer.  The  Calais  &  St.  Stephen  Electric  Rail- 
way has  the  right  to  the  honor.  The  first  car  crossed 
the  bridge  over  the  St.  Croix  river  (dividing  Maine  and 
New  Brunswick),  from  Calais  to  Milltown,  in  July, 
1894,  and  the  first  car  over  the  bridge  between  Calais 
and  the  town  of  St.  Stephen  crossed  in  June,  1895.  This 
would  give  the  Niagara  Falls  Park  &  River  Railway 
third  place. 

Yours  truly, 

Georc.e  Johnson. 


February,  1899 
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A  CHRISTMAS  TROLLEY  CAR. 

The  children  of  Ottawa  appeared  on  the  streets  of 
that  city  in  large  numbers  on  Christmas  eve  last,  to 
await  the  arrival  of  the  Santa  Claus  car  which  has 
become  such  a  welcome  annual  visitor,  and  which  is 
responsible  for  wladdeninfj;-  many  a  young  heart. 

For  some  days  before  the  event  Mr.  Soper,  in  whose 
mind  the  idea  first  originated,  caused  letters,    under  the 


Christm.\s  Car — Ottawa  Electric  Railway  Co-mfanv. 

signature  of  "Santa  Claus,"  to  appear  in  the  Ottawa 
papers,  to  the  efTect  that  the  writer  (Santa)  would  visit 
Ottawa  and  go  through  the  streets  of  the  city  mounted 
on  top  of  an  electric  car,  accompanied  by  a  suite  of 
brownies,  and  that  oranges  would  be  distributed  to  the 
children  en  route.  The  letter  excited  intense  interest 
among  the  children,  and  during  the  progress  of  the  car 
the  principal  streets  were  crowded.  Santa  Claus  used 
a  tally-ho  horn  to  give  the  call,  and  the  brownies 
created  a  great  deal  of  amusement  by  their  grotesque 
antics.  Some  5,000  oranges  were  distributed.  The 
car  was  not  in  any  way  an  advertisement,  but  was 
simply  the  outcome  of  a  desire  on  the  part  of  Mr. 
Soper  to  afford  amusement  and  pleasure  to  the  young- 
sters of  Ottawa. 

A  splendid  illustration  of  the  car,  and  portraits  of  the 
brownies,  are  presented  on  this  page. 


$637,579-15;  1894,  $517,707.53  ;  1895,  $489,914.76; 
i8g6,  $507,760.31  ;  1897,  $525,801.25  ;  1898,  $578,- 
857.26. 

Net  earnings — 1892,  $229,765.23  ;  1893,  $362,- 
635.44  ;  1894,  $440,663.21  ;  1895,  $502,886.01  ;  1896, 
$489,512.97;     1897,  $551,81 1.28  ;    1898,   $631,700.98. 

Percentage  of  operating  expenses  to  earnings  in  1892, 
71.9  ;    1893,  59.07  ;    1894,  54  ;    1895,  49.3  ;    1896,  50.9; 

1897,  48.8  ;   1898,  47.4. 
Transfers   —    1892,      5,592,708  ;      1893, 

8,477.147 ;  1894, 7,438,171 ;  1895, 7,257,- 
572;    1896,  7,354,895;    1897,8,199,022; 

1898,  9,287,239. 

Passengers    carried — 1892,     19,122,022; 
1893,21,215,010;    1894,22,609,338;    1895, 

I       -3,353-228  ;   1896,  23,537,911  ;     1897,25,- 
271,314  ;    1898,    28,710,338. 
-  OTT.AWA   ELECTRIC   RAILWAY  COMP.^NY. 

At  the  annual  meeting  of  the  Ottawa 
Electric  Railway  Company,  held  recently, 
the  annual  report  submitted  showed  the 
gross  earnings  for  1898  to  be  $231,802,  an 
increase  of  $8,000  over  the  preceding  year. 
During  the  year  four  quarterly  dividends  of 
two  per  cent,  each  were  paid.  Six  open 
and  six  closed  cars  were  added  to  the 
rolling  stock  of  the  company.  The  report 
mentions  that  the  outlook  for  a  large  de- 
velopment of  both  passenger  and  freight 
traffic  is  very  promising.  The  number  of 
passengers  carried  was  5,200,000,  while  five  years  ago 
the  number  was  only  2,394,000. 

The  following  board  of  directors  was  elected  :  T. 
Ahearn,  president  and  manager  ;  J.  W.  McRae,  vice- 
president  ;  Warren  Y.  Soper,  G.  P.  Brophy,  Thos. 
Workman,  Alex.  Lumsden,  M.P.  P. ,  and  Peter  Whelan. 

HAMILTON,   GRIMSBY  AND    BEAMSVILLE    ELECTRIC     RAILWAY 
COMPANY. 

At  the  annual  meeting  of  the  Hamilton,  Grimsby  and 
Beamsville  Electric  Railway  Company,  held  in  Hamilton 
a  fortnight  ago,  the  president,  Mr.  C.  J.  Myles,  pre- 
sided. The  annual  statement  presented  by  Mr. 
Nelles,    manager    and    secretary,    showed   the   receipts 


ANNUAL  MEETINGS  OF  ELECTRIC  RAIL- 
WAY COMPANIES. 

THE  TORONTO   RAILWAY  COMPANY. 

The  annual  meeting  of  the  shareholders  of  the  To- 
ronto Railway  Company  was  held  last  month,  at  which 
the  board  of  directors  was  re-elected.  The  report 
presented  showed  net  profits  for  the  year  1898  of 
$404,738,  out  of  which  $240,000  had  been  paid  in 
dividends  and  $64,000  in  mileage  allowance,  leaving  a 
balance  of  $100,738.  The  receipts  from  the  operation 
of  the  Sunda)'  car  service  showed  a  steady  increase, 
being  $367.24  per  Sunday  greater  than  in  1897. 
During  the  year  30  closed  and  20  open  motor  cars  had 
been  added  to  the  rolling  stock,  and  40  additional  open 
cars  are  now  being  constructed.  There  were  also 
purchased  during  the  year  70  electric  motors  and  50 
improved  steel  trucks. 

The  following  statistical  statement,  showing  a  coin- 
parison  of  the  business  and  earnings  of  the  company 
since  its  purchase  of  the  franchise  in  1892,  was 
presented  : 

Gross  earnings — 1892,  $820,098.49  ;  1893,  $900,- 
232.59;  1894,  $958,370.74;  1895,  $992,800.88;  1896, 
$997,273.20;  1897,  $1,077, 61  1.53  ;    1898, $1,210, 618. 24. 

Operating     expenses  —  1892,     $590,333.26;       1893, 


Christmas  Car — The  Brownies. 

during  the  year  to  have  been  $42,736.42,  an  increase 
of  $735  over  1897.  The  net  earnings  were  $13,981.11. 
The  passenger  business  during  the  year  amounted  to 
$34,060. 15  ;  freight,  $5,521.66,  and  express,  $1,618. 13. 
President  Myles  estimated  that  the  company  lost  about 
$1,000  owing  to  the  big  snowstorm  in  December.  A 
dividend  of  5  per  cent,  was  declared.  The  directors 
were  re-elected  as  follows  :  Messrs.  C.  J.  Myles,  presi- 
dent ;  W.  J.  Harris,  vice-president  ;  R.  S.  Martin, 
treasurer  ;  L.  Bauer,  R.  Ramsay,  A.  H.  Myles,  J.  Gage. 
Mr.  A.  J.  Nelles  was  reappointed  treasurer  and  manager. 
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SPARKS. 

Mr.  B.  B.  Osier.  Q.C.,  luis  been  elocled  president  and  Mr. 
Mark  Thomas  m.inager  of  the  Hamilion  and  Dundas  Railway. 

The  Hamilton  Street  Railway  Company  have  elected  .Mr.  Ed- 
ward Martin.  t^^.C.  as  presideiii,  and  Mr.  John  A.  Bruce  as  vice- 
president. 

.\  bill  respecting  the  inspection  of  steam  boilers  and  providing- 
for  the  securiiv  of  the  lives  of  those  working  around  steam  engines 
has  received  a'  second  reading  in  ihe  British  Columbia  Legislature. 

The  directors  of  the  Hamilton,  Grimsby  and  Beamsville  Rail- 
way Company  have  been  asked  by  the  residents  of  \iiieland  to 
extend  their  road  to  that  place,  five  iniles  distant  from  Beamsville. 

The  Niagara  Kails,  Wesley  Park  and  Clifton  Tramway  Com- 
pany have  made  a  proposition  to  the  village  councils  to  convert 
the  horse  car  line  between  Niagara  Falls  and  Niagara  Falls  South 
into  an  electric  system. 

Several  Canadian  street  railway  magnates,  including  Mr.  James 
Ross  and  Mr.  R.  B.  .-\ngus,  have  been  on  a  lour  of  inspection  in 
Ihe  I'niled  States,  with  a  view  of  obtaining  pointers  looking  to 
the  improvement  of  the  street  railway  systems  in  Canada. 

The  Montreal  Street  Railway  Company  have  decided  to  concen- 
trate the  whole  of  their  constructive  work  at  the  Hochelaga  shops. 
In  the  spring  the  company  will  build  a  large  brass  foundry  for  the 
manufacture  of  br.isses  and  a  large  iron  foundry  lor  ihe  iron  work 
required  in  connection  with  their  vehicies,  an  important  part  of 
this  being  the  car  wheels,  which  they  intend  to  manufacture  for 
themselves  in  future. 

A  new  agreement  has  been  entered  into  between  the  to\vn 
council  of  Toronto  Junction  and  the  Toronto  Suburban  Electric 
Railway  Companv.  One  privilege  granted  the  company  is  the 
extension  of  the  franchise  for  23  years  from  September  ist  last. 
The  company  agrees  to  extend  its  lines  to  Cooksville  or  Wood- 
bridge  in  two  years,  and  to  reach  both  places  before  the  expira- 
tion of  the  present  franchise. 


.\  statement  has  been  compiled  showing  ihe  yearly  earnings  of 
Ihe  street  railways  in  Montreal  and  Toronto  for  ihe  years  181)7 
and  iSgS.  In  1S97  the. Montreal  street  railway  earned  !5>,3')7.j83 
and  in  1897  $1,526,457.  The  respective  earnings  of  the  Toriinto 
street  railway  were  $1,048,273  and  $1,187,622. 

The  C.I*. R.  Comp.'iny  several  years  ago  discontinued  runoing 
steam  cnrs  between  .Aylmer  and  Hull,  ^ue.,  and  g.'ive  over  the 
road  to  the  Hull-.Aylmer  Railway  Company.  Within  the  past 
month  this  latter  company  have  purchased  ihe  road,  paving 
therefor  a  sum  in  the  neighborhood  of  $100,000. 

The  Gall,  IVeslon  and  Hespeler  Street  Railway  Company  held 
its  seventh  annual  meeting  on  January  31SI.  The  business  of  the 
year  was  .-ihead  of  ihe  previous  one  in  both  freight  and  passen- 
ger departments.  Oflicers  were  elected  as  follows  :  Hugh 
McCulloch,  president  ;  Martin  Todd,  vice-president  ;  W.  II. 
Lutz,  secretary-treasurer. 

For  the  last  three  monlhs  of  1898  the  gross  earnings  of  the 
Quebec,  Montmorency  &  Charlevoix  Railway  Company's  system 
were  over  $79,000  and  ihe  operating  expenses  less  than  $34,000. 
After  deducting  one-fourth  of  the  cost  of  removing  snow  in  the 
winter,  which  is  esliniatcd  at  $12,000,  Ihe  net  revenue  for  Ihe 
three  months  was  over  $42,000. 

.At  the  annual  meeiing  of  ihe  Hamilton  Radial  Electric  Railway 
Company  held  a  few  days  ago,  the  reports  presented  were 
eminently  satisfactory.  Tlie  old  board  of  tlirectors  w.'is  re-elected 
as  follows  :  .A.  Turner,  president  ;  W.  A.  Wood,  vice-presidenl  ; 
John,  Moodie,  sr.,  treasurer;  Stuart  E.  Malloch,  secretary; 
fames  Dixon,  .Adam  Zimmerman,  John  Moodie,  jr. 

The  annu.^1  meeting  of  the  London  Street  Railway  Comp«iny 
was  held  on  January  I2lh.  The  gross  earnings  for  the  year  were 
stated  to  be  Si  2,000  more  than  in  1897.  The  number  of  passen- 
gers carried  was  2,841,568,  and  the  number  of  miles  travelled  i,- 
074,302.  The  total  gross  earnings  were  $113,811.73.  Mr.  H. 
A.  Everett  was  re-elected  president,  and  Mr.  T.  H.  Smallman  was 
chosen  vice-president  in  the  place  of  Mr.  E.  W.  Moore.  Mr. 
Carr  retains  his  position  as  m.inager. 
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For  our  free  book  entitled  "  Can  I  Become  An  Electrical  Engineer  ?  "  address 

The  Electrical  Engineer  Institute  of  Correspondence  Instruction 
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.At  tlie  r.-quest  of  the  promoters  of  the 
proposed  electric  railway  from  Thamsville 
to  Rondeau,  an  estimate  of  the  cost  of  con- 
struction has  been  made  by  Mr.  G.  S.John- 
son, general  manager  of  the  Consolidated 
Street  Railway  Company,  of  Grand  Rapids, 
Mich.  The  length  of  the  proposed  road  is 
25  miles,  and  Mr.  Johnson  places  its  total 
cost  at  $257,968.  Of  this  the  powerhouse, 
generators,  boilers,  etc.,  represent  $50,000, 
and  the  cars,  wire,  equipment,  etc.,  S125,- 
000.  To  pay  5  per  cent,  on  an  outlay  of 
$250,000  the  road  would  have  to  e.Hrn$i2,- 
500  per  year  over  running  expenses. 
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THE  ELECTRIC  SIREN. 

What  promises  to  be  an  instance  of  the  practical 
adaptation  of  a  long  neglected  possibility  is  the  develop- 
ment of  the  principle  of  an  electrically  vibrated  dia- 
phragm, as  found  in  apparatus  recently  elaborated  in  the 
hands  of  Mr.  A.  G.  Trudeau,  of  Ottawa.  The  subject  is 
one  of  such  interest  from  an  engineering  point  of  view 
that  some  pains  have  been  taken  to  obtain  the  informa- 
tion concerning  it  that  is  now  here  presented.  The 
massive  apparatus  to  be  seen  in  Mr.  Trudeau's  work- 
shops is  the  outcome  of  a  long  line  of  patient  and  per- 
severving    experimentation,   and  bears  on    the  face  of  it 


having  been  given  proper  shape  to  fill  the  requirements. 
Mr.  Trudeau  conceived  at  the  outset  that  the  vibra- 
tory alternate  current  of  the  electric  light  might  be 
adapted  for  the  purpose  in  place  of  the  magneto  ringer, 
and  this  conception  led  to  the  construction  of  instru- 
ments actuable  in  a  commensurate  way  by  any  such 
e.xtraordinarily  heavy  currents  as  might  be  had  from 
such  a  source.  Going  further  in  the  same  direction,  he 
supplied  the  sound  products  with  current  from  a  special 
alternating  dynamo,  the  number  of  whose  current  pulsa- 
tions per  second  can  be  altered  at  will  by  an  increase  or 
decrease  of  its  speed,  or  otherwise,  and  thus  achieved  a 
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Fig.  2. — Ei.KCTRic  Coast  Siren. 


and  in    its    hugeness  strong   evidence  of   the  inventor's 
confidence  in  the  utility  of  what  he  had  in  view. 

PRINCIPLE    OF    THE    CONTRIVANCE. 

Every  user  of  the  telephone  is  familiar  with  the 
behaviour  of  the  'phone  if  it  happens  to  be  "  off  the 
hook  "  and  the  distant  ringer  is  put  in  motion.  The 
diaphragm  of  the  'phone  is  subjected  to  a  series  of 
alternating  current  impulses,  and  manifests  the  effect  of 
these  by  giving  out  a  clattering  noise  not  unlike  the 
automatic  electric  buzzers  sometimes  used  in  place  of 
the  ordinary  vibratory  call  bell.  This  observed  be- 
haviour of  the  'phone  under  such  conditions  has  been 
obviously  enough  suggestive  of  the  construction  of  a 
call  system  comprising  just  such  parts,  but  in  practice 
the  idea  has  not  taken  hold  hitherto,  perhaps  because  of 
the  different  elements  g^oing  to  make  up  the  system  not 


variable  action  in  the  sound  producer,  corresponding  to 
the  variation  of  note  in  a  complex  steam  whistle  or 
siren — whence  the  descriptive  name  for  it  with  which 
this  article  is  headed. 

DETAILS    OF    CONSrRUCTION. 

In  furtherance  of  the  foregoing  comprehensive  ex- 
planation of  the  character  of  the  invention,  the  following 
details  of  the  apparatus  as  now  elaborated  are  given  for 
the  benefit  of  those  of  the  readers  of  the  Electrical 
News  interested  in  any  new  and  unlooked  for  develop- 
ment of  this  kind.  The  outfit  shown  in  the  accompany- 
ing illustrations  comprises  what  is  needful  for  a  light- 
house, with  electric  light  and  siren  combined.  In  Fig. 
I  a  group  of  three  powerful  incandescent  lamps,  with 
reflector,  is  shown  above  the  clock-work  and  switches. 
The  number  of  these  lamps  is  obviously  referable  to  the 
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volume  of  current  supplied,  and  may  be  replaced  by  an 
arc  for  the  operation  of  a  search-light  if  desired.  Im- 
mediately beneath  is  shown  an  automatic  time-switch, 
by  which  the  lights  and  the  siren  (the  latter  shown  in 
Fig.  2)  may  be  operated  alternately  or  simultaneously 
at  given  periods  as  arranged  for.  The  clock-work  may 
be  an  eight-day  movement,  requiring  winding  but  once 
a  week,  and  therewith  the  lights  and  siren  might  be  oper- 
ated automatically  between,  say, 5  p.m.  and  8  a.m.  daily, 
or  at  any  other  hours  as  predetermined.  This  clock- 
work, by  which  the  signalling  devices  are  operated,  has 
two  baths  of  mercury  and  two  contact  makers  that  dip 
into  them  and  so  close  the  respective  circuits.  As  now 
arranged  in  the  workshop,  the  siren  is  sounded  for  20 
seconds,  and  then  the  light  is  turned  on  for  the  remain- 
ing 40  seconds  of  each  minute  ;  the  contact  wheel 
makes  but  one  revolution  per  minute,  and  so  renders 
the  wear  and  tear  inappreciable  and  the  movement  dur- 
able and  reliable.  A  rotating  brush  commutator  might, 
of  course,  be  used  instead  of  this  mercury  contact  but 
that  the  make  and  break  spark  would  in  time  eat  away 
the  commutator  segments  and  prove  troublesome. 

Beneath  the  lamps  and  switches  there  are  shown  front 
and  back  views  of  the  vibrator  or  sound  producer.  It 
is  ver\'  substantially  constructed,  having  a  steel  frame, 
which  is  first  coppered  and  then  nickel  plated  so  as  to 
avoid  rust  and  corrosion.  The  diaphragm  is  said  to  be 
of  a  specially  prepared  material  and  of  magnetizable 
character,  a  suggested  modification  being  one  of  bell 
metal  or  other  non-magnetic  material  provided  with 
small  projections  of  iron  to  serve  as  armatures  for  the 
actuating  electro-magnets,  and  it  is  secured  in  the  frame 
by  an  annular  clamp,  somewhat  after  the  fashion  of  a 
drum  head.  A  screw  device  by  which  the  amplitude  of 
the  vibrations  of  this  diaphragm  or  drum  head  is  to  a 
certain  extent  regulated,  is  mounted  opposite  the  centre 
in  a.  cross  piece  at  the  back.  A  group  of  electro-mag- 
nets, made  up  of  laminated  iron  cores  wound  in  the 
ordinary  way,  is  fixed  in  the  frame  and  hidden  by  the 
broad  and  smaller  annular  ring  shown  in  the  left-hand 
(back)  view,  and  thoroughly  covered  with  insulating 
compound,  and  covered  with  rubber  to  shut  out  all 
moisture. 

In  Fig.  2  is  shown  the  fog-horn  proper,  in  one  of  the 
many  forms  that  is  being  given  to  the  device,  and  to  be 
designated  the  "  coast  siren."  It  comprises  two  huge 
funnels  made  of  }^  inch  copper  and  finished  at  each  end 
in  brass.  Each  of  the  funnels  project  6  feet  6  inches 
from  the  stand,  at  right  angles  to  each  other.  In  each 
of  these  funnels  or  horns  a  vibrator  or  sound  producer 
is  placed,  the  object  being  to  use  them  alternately  or 
simultaneously  as  may  be  desired.  The  stand  is  of  cast- 
iron  and  of  very  substantial  form,  6  feet  high,  sur- 
mounted by  a  large  hollow  cast  iron  sphere,  from  which 
the  horns  project.  This  sphere  is  divided  into  two,  the 
back  portion  opening  on  a  strong  hinge,  enabling  the 
light  keeper  to  clean  the  instruments  or  make  any 
necessary  adjustments  or  repairs.  The  vibrator  is  self- 
contained  and  may  be  taken  out  and  replaced  by  another 
in  a  moment,  so  there  need  be  no  time  lost  in  event  of  a 
vibrator  becoming  broken  or  otherwise  disordered. 

Below  the  siren  the  source  of  the  operating  and  light- 
ing current  is  shown.  This  part  of  the  plant  comprises 
two  alternating  current  dynamos  with  separate  and  inter- 
changeable field  exciters.  Only  one  of  these  alternators 
is  to  be  used  at  a  time,  however,  the  second  being  pro- 
vided as  a  precaution  against  an  accidental  break-down. 


They  have  a  capacity  ot  3  '  _•  li.p. ,  arc  of  the  multipolar 
type,  and  were  specially  designed  by  Mr.  Trudcau  for 
the  purpose,  and  they  occupy  each  a  floor  space  of  18 
inches  square  and  are  18  inches  high.  The  field  excit- 
ers were  also  specially  designed,  and  occupy  a  floor 
space  of  but  6x8  inches,  and  are  8  inches  high.  All 
the  work  done  on  the  different  parts  of  the  outfit  is  of 
the  highest  order  and  everything  in  its  make-up  has  been 
designed  and  manufactured  by  Mr.  Trudeau  or  under 
his  immediate  supervision  in  his  shop. 

The  engines  to  be  associated  with  the  electrical  plant 
are  not  shown  in  the  illustrations.  It  is  proposed  to  use 
a  Gasoline  type  that  can  be  set  to  work  in  one  or  two 
minutes.  The  power  required  to  operate  the  siren  and 
the  light  alternately  is  put  down  as  i  h.p.  and  is  esti- 
mated to  cost  15  cents  ;  or,  in  cases  where  the  maximum 
capacity  of  the  plant  (3^  horse  power)  is  to  be  utilized 
— as  for  instance  when  a  search-light  is  used — ^H  "  '5 
=  about  50  cents  for  a  ten  hours'  run. 

The  complete  installation,  including  the  spare  set  of 
apparatus  and  dual  engines,  may  be  placed  in  a  light- 
house room  less  than  8  feet  square,  and  there  being  no 
cumbersome  boilers,  air  compressors,  etc.,  understood 
to  be  indispensable  to  other  systems  for  a  like  purpose, 
the  whole  is  calculated  to  be  placed  in  position  at  a  com- 
paratively trifling  cost. 

OTHER    APPLICATIONS. 

Obviously,  the  apparatus  in  the  form  described  in  the 
foregoing  has  been  designed  to  demonstrate  the  practi- 
cability of  operating  fog-alarms  in  places  ordinarily  inac- 
cessible for  steam  plants,  and  where  bell-buoys  and 
hydraulic  whistling-buoys  are  inadequate  because  of 
their  comparatively  feeble  sounds  being  drowned  in  the 
noise  of  waters  on  neighboring  shoals  and  wave-beaten 
head-lands.  For  the  development  of  his  invention,  with 
this  important  object  in  view,  too  much  credit  cannot 
be  given  Mr.  Trudeau,  and  it  is  to  be  hoped  his  under- 
taking will  meet  with  a  well-merited  success. 

Since  it  is  immaterial  how  far  the  source  of  the 
actuating  current  is  from  the  signalling  instrument,  or 
whereabouts  in  the  circuit  the  controlling  devices  are 
located,  the  whole  contrivance  aflFords  an  ideal  flexibility 
that  can  be  approached  by  no  other  known  means  that 
has  been  devised  for  marine  signalling  purposes,  and  its 
adaptation  to  harbor-buoys  connected  by  cable  is  only  a 
matter  of  detail. 

The  minor  applications  for  the  device  in  its  smaller 
forms,  whether  in  combination  with  electric  lighting 
currents  or  independent  sources  of  current,  are  manifold 
and  various — fire  and  burglar  alarms  for  instance,  or 
hotel  and  railway  station  gongs,  police  and  cab  calls, 
etc.,  all  too  patent  to  call  for  more  than  passing  mention. 
Upon  the  whole,  this  interesting  development  of  a 
neglected  feature  ot  every-day  electrical  operation  seems 
well  worth  the  extended  notice  that  has  herein  to  it 
been  accorded. 

D.  H.  Keeley,  M.I.E.E. 

Ottawa,  8th  March,   i8gg. 


At  Tilbury,  Onl.,  there  is  a  municipal  electric  plant,  which  is  in 
charge  of  Mr.  J.  H.  Ward.  We  are  advised  that  400  lights  are 
now  wired  up,  while  the  capacity  of  the  machines  is  only  500 
lights.  It  Is  probable  that  the  system  will  be  changed  to  alter- 
nating, and  a  new  750-light  machine  installed.  Some  of  the 
customers  wanting  lights  are  not  within  economical  reach  of  the 
direct  current  system.  One  of  the  dynamos  now  doing  service 
will  likely  be  used  for  furnishing  power  for  small  motors,  fans,  etc., 
for  which  there  is  some  demand. 
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THE  LACHINE  RAPIDS  HYDRAULIC  AND  NERNST'S  ELECTRIC  LIGHT. 

LAND  COMPANY.  Prof.  Walter  Nernst,  of  the    University  of  Gottingen, 

The  annual  meeting  of  the  Lachine  Rapids  Hydraulic  Germany,  is  the  inventor    of  a  new    method   of  lighting 

,  ,        .  „                   T  ■     •.  J              u   ij  ■     A/f      »_     1  ''y  electricity,  which  is  briefly  described  in  the  following- 

and  Land  Company,  Limited,  was   held  in  Montreal  on  „r,  ,.       ^   ^  -                             j    i.     m       i             <^    ■   ,        " 

^^     •"  abstract    from    a  paper    read    by   Mr.   James   Svvinborne 

February  17th    last.      After  the    reading    of  the    report  before  the    Society  of  Arts,  London,  England,   on  Feb- 

explanations  were  made  by  the  managing  director  as  to  ruary  8th  last  : 

the  cause  of  the  trouble  during    the  past  winter  in  con-  Nernst's,  like   most  great  inventions,   is  exceedingly 

nection  with  the  lighting.      He  stated  that  it  was  owing  !*''"?'«  "^  ^0°"  as  ''  '^  understood.     The  efficiency  of  an 

,          ^,           ^                     •.        r.i  incandescent    body,  as    far  as    radiation  goes,   depends 

to  various  causes,  such  as    the    extreme  severity    ot  the  ^Irr,,,!..  ^r.  tu^  t^,^\^^^-,t...^       tu       a;  •              r        • 

'                                                       -^  simply  on  the  temperature.      the  efnciency  of  an  incan- 

weather,  which  caused  a  block  of  ice  below  the  tail-  descent  lamp,  for  instance,  depends  on  the  temperature 
race— a  phenomenon  which  had  not  occurred  for  forty-  of  the  filament  only,  providing  there  is  no  loss  by  con- 
five  years  previously.  He  suggested  remedies  which  he  vection.  The  carbon  will  not  stand  a  sufficiently  high 
said  would  unquestionably  overcome  any  such  difficulties  temperature,  especially  as,  in  addition  to  its  low  specific 
in  future.  It  is  understood  that  the  tail-race  dam  will  resistance,  the  filament  has  to  be  long  and  slender,  and 
be  extended  and  that  other  slight  alterations  will  be  thus  weak.  Nernst,  therefore,  chose  a  material  that 
made  at  the  head  race  for  the  purpose  of  preventing  ^ould  stand  higher  temperatures  than  carbon,  and  his 
interference  from  ice.  Additional  dynamos  will  likely  material  has  the  incidental  advantage  that  its  specific 
be  installed  at  once.  resistance  is  so    high  that  strong    rods   can  be  used  for 

The  report  of  the  directors  stated  that,  notwithstand-  high  pressures  instead  of  thin   filaments.      The  most  re- 

ing  the  difficulties  incidental  to  the   inauguration   of    all  fractory  materials   so  far  used  in    lighting  are    zirconia, 

new    enterprises,  the    business    of  the   company  during  ^hich  has    been  used    to  replace    lime  in    the  limelight, 

1898  had  been  very  satisfactory,  and  the  general  outlook  and  the  oxides  or  .so-called  rare  earths  in  the  Welsbach 

for  the  future  was  bright.  mantles.      I    am    aware,  of  course,    that    many    people 

The  financial  statement  presented  was  as  follows  :  suppose    that    the  Welsbach    mantle    is    not    very  hot, 

Gross  earnings  for  the  year  ending  December  31st,  treating  it  as    if  it  were  at   a  temperature,    for  instance, 

1898 $118,121  23  below  the  melting  point  of  platinum.      The  light  emitted 

Discounts  allowed 19,824  53  is  supposed  to  be  due  to  some  special  power  of  selective 

Net  earnings....        ^    98,29670  emission  due  to    the    oxides  emploved.      I    have  had  a 

Add    interest    on   bank    account  and  stock  calls,  and  jji^j          -i.              ,                                       ,                  ,, 

discounts  on  cash  purchases 3,991  12  goo^    ''eal  to   do  With  incandescent  gas  mantles,    and   I 

Gross  revenue  for  the  year io2,2«7  82  find  no  reason    to  suppose  there  is    any  magic    effect  of 

Operating  expenses,  including  general  expense,  lamp  this  sort    going  on.      The    part    of  the   flame  where   the 

renewals,  commissions,  pole  rent,  placing  meters,  mantles  hkng  fuses    platinum  wire  easily,  and    very  few 

testing  meters,  paintmg  poles $45,09833  ^     .    ,                 ^        .  ^,                                       •  ,            r     ■ 

Rent,  insurance  and  ta.xes 3,897  73    49,996  06  materials  can   stand  the  temperature   without  fusing  or 

volatilizing.      Lime    and    many    other  oxides    volatilize 

Leaving  a  gross  profit  of $52,29176  slowly    from    the    mantles.      I    do    not    mean   that    the 

From  which  has  been  charged  for  interest  on  bonds.         '9030  47  mantles  are  above  the  boiling  point  of  lime  ;   I  have  some 

Leaving  a  net  profit  of $32,76129  idea  of  its  melting  point,  as   I  have  made  a  few  pounds 

equivalent  to  almost  3  p.  c.  on  the  paid  up  capital.  of  melted  lime,  and  run  it  out  on   the  floor  to  look  at  it. 

^             ,                       ,/-,,.                .     ,                    ,  The  Welsbach    mantles,  which  are    now    chiefly  thoria. 

From    the  report    the   following  particulars   are   ob-  ^^^  ^^  ^  temperature  near  their  softening  point,    and  in 

tamed  :  During   the  year    additions    to  the   plant  were  ^^e  making    are  raised  to  a  temperatu.e    at  which  they 

made    which  cost  $206,866.      Ihe    company    have  con-  ^eo-in  to  soften 

structed  in  Montreal  and  vicinity  i75  miles  of  wire,  and  ^^^^^^  takes' highly  refractory  oxides  as  his  material, 

have  also  placed  4,700  cross  arms.      This  work  consists  ^  ^^^^    „„j  seem "  promising,  because  such    oxides    are 

of  three  phase  lines  for  power  and  light  on  the  principal  notoriously  good  insulators.      But    such    insulators  are 

streets  of  Montreal,  and  a  large  number  of  single  phase  electrolytes  when  hot  ;   Nernst,  therefore,  heats  the  rods 

circuits  in  localities  where  lighting  only  is  used.      An  arc  ^^  ^^^^  j^em  conduct,  and  then  heats  them  electrically, 

system  was   constructed  for  the    C  P.R.  at    Outremont,  preserving  a  temperature  which  is  within  the  limits  thkt 

and  a  permanent  switch-board  at  the  power  house.  ^^^  material  can    bear  without    softening.      This   means 

The  total  number  of  incandescent  lamps    on  the  com-  ^^at  he  can  take  the  most  refractory  bodies   supplied  by 

pany  s  circuit  is  40,  I35._     Of  the  above  35,335  incandes-  ^^e  whole  range  of  chemical  research,  and  can  heat  them 

cent  lamps  or  their  equivalent   are  on  meter    and   4  800  ^^  ^  temperature  short  of  their  softening  point,  and  can 

on  flat    rate.       Ihis    is  exclusive   of    lights  furnished   by  ^i     ^    „„^  „„  ,«;,•,„„          1                .1                 .u     • 

.   ,  „,         .     ,^                       ,               .         ,                 ^  thus    get  an  erticiency   unknown    to  workers    on  the  in- 

the  Imperial  Electric  Company,  who   receive  the    neces-  .^ndescent  lamp.      Such  efficiency  also  means  whiteness 

sary    current  from    the    Lachine    Company.      The  total  of  light,  so  long  as  the  efficiency  is  not  too  high.      Thus 

mimber  of  alternating    arc  lamps    not  on    meter  is  309  j,^^  ^^^^^^  ^f  ^^e    arc  being  at  a    temperature  of  boiling 

The    company  have    36  motors    installed,    with   a  total  ^^^j,^^^     -^^^   ^  H^^    ^^^^  i^    ^      le^^antly   blue.     The 

capacity  of  924  h.p.      Last    year  there  were  added  over  n^^terial  is  worked  up  into  little  white  rods.      Each    rod 

15,000    incandescent    lamps,  while    the    number  of   arc  j^  mounted    on  two   platinum   wires,  a  little  paste  made 

lights    increased    from    54  to  109       The   increase  in  flat  ^^  refractory    oxides  being  applied   to    the  joints.      The 

rate  custorners    for  incandescent  lighting  was    from  227  ,5^^,^  ^^j_  ^^^^^  j^^  j^^,^  ^^.-^^^^  -^  ^^^^  n,ounted  in  a  holder 

to  343,  and  their  power  service    increased  from   nothing  ^^.^i^.^  fits  ordinary  electric    light  fittings.      As  the   rods 

o  924     -P-                             ,      r         ,         ,         ■     ■      ,         ^  fall  ill  resistance  as  the  temperature  increases,  after  the 

Attention  is  drawn  to  the  fact  that  the  principal  profit      f  „i »  „i   t„^  •  e  t  j 

^           ,        ,            ,        ,     .         ,,,.,.,,  ■'^r,     ,  manner  of  electrolytes,  an  increase   of  current  produces 

from  the  plant  already  insta  led  is  derived    chiefly  from  ^  decrease   of  resistance.     This  tends  to    give  some  in- 

the  output   of  a  few  hours     lighting  out  of   the  twenty-  stability  in  running  in  parallel  on  supply  circuits.      This 

four,  that  although  lamps    are  connected  and  current   is  instability    is  corrected,    as  in  an    arc    lamp    which   has 

on,  the    customers    only  use  the    power  during   a   short  analogous  properties  due  to  a  different  cause,  by  a  series 

space  of  time,  while  the  operating  expenses  of  the  com-  •  »       „      tu      m         ,.       a  u      ..u      e            '    •  . 

^                 .     ',                       ,          ,     ,     ■                          V- --^  "  resistance.       Ihe    Nernst    rod  has  therefore  a  resistance 

pany  remain  the  same  as  though  their  power  were  being  ;„  ^^^-^^       -j-bis  is  made  up  of  exceedingly  fine  wire,  and 

used  and  paid  for  during  the  whole  period.      They  could  ,^^^  ordinary    circuits  amounts    to  10    or  '12  per   cent,  of 

afford  to  d'spose  of  power  at  a  very  low  rate   if  custom-  ^^e  whole    resistance   of  the  lamp.      The    consumption, 

ers  could  be   found  who  would  be   prepared  to  use  it  at  in.jyding    the    resistance,  is    1.5    watts  per   candle  for 

other  times  than  the  hours  above  referred  to  ^           ^^           ^„^    ^  g  f^^  g,„^„  =.^^^  ^^  \^^^  pressures. 

The    directors  point    out  with  much    satisfaction  that  j^  ^„,^„  ^^  ,„^^  pressure  lamps  the    loss  of  heat  at  the 

the  company  has  been  able  during  its  first  year  of  opera-  ^^^^  -^  ^             -^  proportion, 

tion  to  pay    not  only  the  interest    on  its    bonds,  but  all  

its  operating  expenses,   and  earn   the  handsome    profits         ,      ,,       ,    . .,.  '.       '.    ~      ,  ,  .      , 

f            }     a:  In  all  probabdity  an  electric  light  plant  will    be    installed  in  the 

or  nearly  ?>33,ooo.  ^^^^.  ^^y  ,,^,|  ;„  Toronto,  for  the  purpose  of  lighting  the   building. 
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this  joumaL 

The  ' '  Canadian  Electrical  News ' '  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 

The  bill  which  was  recently  introduced 

The  Overcrowding  of  •    ^    Ontario  Legislature  by  Mr.  Craw- 
street  Cars.  °  ■' 

ford,  M.P. P.,  to  regulate  the  over- 
crowding of  street  cars  is,  to  our  mind,  one  of  the  most 
unreasonable  measures  which  has  yet  been  compiled. 
Applying  only  to  cities  with  a  population  exceeding  one 
hundred  thousand,  it  is  applicable  exclusively  to 
Toronto.  Clause  one  provides  that  every  pas- 
senger on  a  street  car  shall  be  entitled  to  a  seat,  while 
the  third  clause  states  that  no  person  shall  be  refused  the 
right  to  admission  in  any  car  provided  there  is  reason- 
able standing  room  for  such  passenger.  A  passenger 
unable  to  secure  a  seat  is  to  demand  and  receive  from 
the  conductor  a  ticket  entitling  him  to  a  seat  in  any  car 
on  the  same  route  during  the  same  hours  of  any  other 
day,  or  at  his  option  he  may  tear  his  ticket  into  two 
parts  and  use  one  part  for  that  trip,  the  other  part  to  be 
good  for  a  standing  trip  at  any  future  time  when  the 
cars  shall  be  so  overcrowded  that  he  shall  be  unable  to 
obtain  a  seat.  Such  a  law  would  be  unworkable,  and 
unfair  to  the  companies  operating  street  railways,  who 
are  given  no  protection  from  unscrupulous  persons,  who 
would  seize  every  opportunity  of  boarding  a  car  whose 
seating  accommodation  was  already  exhausted,  notwith- 
standing that  other  cars  in  which  seats  could  be  had 
might  be  available.  In  large  cities,  upon  the  occasion 
of  the  holding  of  exhibitions,  public  meetings,  and  other 
events  to  which  the  public  are  attracted,  the  people 
gather  in  such  numbers  that  no  reasonable  street  car 
service  could  provide  the  necessary  accommodation  to 
the  satisfaction  of  all.  Another  illustration  will  show 
the  absurdity  of  the  bill.  A  passenger  might  board  a 
car  the  seats  of  which  were  occupied,  pay  his  half  fare 
to  the  conductor,  and  at  the  next  stopping  point — per- 
haps not  two  hundred  yards  distant — one  of  the  passen- 


gers might  alight,  thus  giving  him  a  seat  for  almost  his 
entire  journey.  In  these  instances,  Mr.  Crawford's  bill, 
if  passed  by  the  Legislature,  would  be  the  cause  of  a 
serious  injustice  to  the  railway  companies. 


The  information  to  hand  respecting  the 

The  Nemst  Method  .  .  ■       ■  ■  .  i-     i  .• 

,  _,    .     ,    ,..        new  departure  m  mcandescent  lightmg 
o(  Blectnc  Lighting.  ^^  b  & 

(Nernst's  invention)  is  scarcely  com- 
plete enough  to  warrant  a  definite  opinion.  It  looks  as 
though  it  would  create  a  new  departure  in  incandescent 
lighting  on  similar  lines  to  the  Welsbach  improvement 
in  gas  business.  The  Welsbach  was  considered  one  of 
the  greatest  advances  in  gas  illumination  ever  brought 
forward.  Experience  of  its  continued  use,  however, 
has  not  quite  justified  the  sanguine  expectations  of  its 
promoters.  The  Nernst  lamp  may  be  a  new  departure 
that  may  practically  revolutionize  electric  lighting,  or  it 
may  develop  defects  and  unforeseen  drawbacks  that  may 
keep  it  from  becoming  a  serious  competitor  with  the 
present  system  of  vacuum  lamps.  An  automatic  ar- 
rangement to  heat  the  rod  must  be,  to  a  certain  extent, 
complicated  and  liable  to  get  out  of  order  and  unsuitable 
for  small  lamps.  It  may  be  that  for  store  lighting,  such 
places  as  factories,  railroad  stations  and  so  on,  the 
system  would  be  eminently  suitable,  while  for  high  class 
lighting,  such  as  for  residence  purposes  and  decorative 
effects,  the  vacuum  lamp  would  lend  itself  with  much 
greater  adaptability.  The  cost  of  this  lighting  is  not  so 
excessive  at  the  present  time  that  convenience  and  ap- 
pearance may  be  sacrificed  for  the  sake  of  extreme 
economy.  At  present  something  must  be  allowed  for 
the  enthusiastic  optimism  with  which  a  new  departure 
like  this  is  apt  to  be  received,  but  notwithstanding,  later 
developments  may  show  that  a  distinct  advance  has 
been  made  in  the  commercial  adaptability  of  the  electric 
light. 


The  treatment  accorded  to  electric  light- 
Municipalities  and    .  '  •       •      I- 
Lighting  Companies,  mg  companies  in  Germany  appears  to 

closely  correspond  to  that  which' Cana- 
dian private  lighting  companies  in  many  instances  re- 
ceive at  the  hands  of  the  municipal  councils.  The  City 
Council  of  Berlin  proposed  to  give  a  contract  to  the  elec- 
trical companies  for  the  supply  of  electricity  for  a  period  of 
fifteen  years,  provision  being  made  that  the  municipality 
should  participate  in  the  profits.  Strong  pressure  was 
brought  to  bear  by  the  social  democrats  to  compel  the 
Council  to  assume  entire  control  of  the  electric  lighting. 
This  demand  would  probably  have  been  acceded  to  but 
for  the  fact  that  the  authorities  feared  that  new  discov- 
eries might  take  place  in  the  near  future  which  would 
depreciate  the  value  of  the  existing  works.  In  view  of 
this,  it  was  finally  deemed  advisable  to  approve  the 
contract  with  the  electric  companies.  The  policy  of 
many  municipalities  in  Canada,  as  in  Germany,  is  to 
saddle  the  private  lighting  companies  with  all  the  re- 
sponsibility and  expense  incident  to  placing  the  electric 
lighting  business  on  an  established  basis,  and  when 
that  point  shall  have  been  reached,  step  in  and  assume 
control  without  even  offering  to  buy  out  the  existing 
works  at  a  fair  valuation.  This  has  the  appearance  of 
base  ingratitude  and  injustice  to  the  enterprising  men 
who  were  the  pioneers  in  electric  lighting,  and  who 
in  many  instances  were  induced  to  embark  their  means 
in  an  untried  and  doubtful  enterprise  by  the  promises 
of  support  made  to  them  by  the  municipalities.  It 
is  to  be  hoped  that   the    Provincial     Government    wil 


March,  iSgg 


CfiNflDiflN     EIiECTRlCflU     MfcWS 


41 


step  in  and  see  justice  done — that  millions  of  dollars' 
worth  of  valuable  property  shall  not  be  rendered 
valueless,  but  that  where  it  is  the  desire  of  the 
municipality  to  own  and  operate  an  electric  lightins,' 
plant,  it  must,  as  in  the  case  of  water  companies, 
purchase  at  a  fair  valuation,  to  be  fixed  by  arbitra- 
tion, the  works  of  the  existing  private  lighting  com- 
pany. 


Relations  of  Lighting  A  BILL  has   been  introduced    in  the  On- 

Companies  to       tario    Legislature    by   Mr.    Conmee    to 

unicipa  1  les.      amend  the   Municipal   Act  in  respect  to 

municipal  lighting.     The  object  of  this  bill  is  two-fold. 

I.  To  place  gas  and  electric  light  companies,  in  cases 
where  a  municipality  desires  to  go  into  the  manufacture 
of  gas  or  electric  light,  in  the  same  position  as  water 
companies  now  are  where  the  municipality  desires  to  go 
into  water  supply.  The  present  law  regarding  water 
companies  provides  that  before  the  council  shall  levy 
any  water  rate,  they  shall  make  an  offer  for  the  works 
or  stock  of  an  existing  water  company,  and  the  water 
company  then  can  either  accept  the  offer,  or  may  give 
notice  of  an  arbitration  to  determine  the  price  to  be 
paid  by  the  municipality  for  the  works.  2.  The  second 
proposal  in  the  bill  is,  to  enable  municipalities  to  secure 
street  lighting  and  lighting  for  public  uses  from  an 
existing  light  company,  on  fair  terms.  At  present  the 
Municipal  Act  permits  a  contract  by  mutual  agreement 
to  be  made  between  a  municipality  and  a  company  for 
street  lighting  and  lighting  for  public  uses  for  a  term 
not  exceeding  ten  years,  but  a  municipality,  as  the  law 
now  stands,  has  not  power  to  require  a  companj-, 
against  its  consent,  to  supply  such  lighting  upon  what  it 
may  consider  to  be  fair  terms.  It  is  therefore  proposed 
by  this  bill  to  permit  a  municipality  to  make  an  offer  to  a 
lighting  company  of  terms  of  contract  for  such  lighting, 
and  in  the  event  of  the  company  refusing  the  offer  of  the 
municipality,  the  municipality  will  have  power  to  secure 
an  arbitration  to  determine  the  price  and  terms  of  the 
contract. 


It  will  be  observed  that  the  first  of  these  provisions 
will  not  prevent  municipalities  entering  upon  the  supply 
of  light.  It  simply  provides  that  if  they  do  enter  upon 
such  undertaking,  they  are  first  to  try  to  buy,  at  a  fair 
price,  or  at  a  price  to  be  fixed  by  arbitration,  existing 
works.  No  valid  reason  can  be  advanced  why  the  law, 
now  applicable  in  case  of  water-works,  should  not  be 
extended  to  light  companies  as  well.  Such  a  purchase 
will  put  the  municipality  in  the  possession  of  the  very 
plant  and  material  which  they  would  have  to  purchase 
from  other  sources,  if  they  are  going  into  the  business. 
Gas  and  electric  light  companies,  as  well  as  water  com- 
panies, have  always  come  into  existence  with  the  con- 
sent, encouragement  and  approval  of  municipalities, 
who  have  granted  the  use  of  streets,  and  in  many  cases, 
exemption  from  taxation  for  these  works.  They  have 
thereby  induced  enterprising  citizens  to  embark  their 
capita!  in  these  undertakings.  It  is  unfair  and  unjust 
that  municipalities  themselves  should  afterwards  have 
power  to  destroy  the  value  of  the  verj-  property  they 
have  encouraged  citizens  to  purchase  and  pay  for,  when 
that  property  can  be  utilized  by  the  municipalities  them- 
selves if  they  so  desire.  Such  a  law  also  benefits  muni- 
cipalities, because  it  tends  to  extinguish  rivalry  to  them- 
selves, which  rivalry  might  render  municipal  operation 
of    these  works    unprofitable.      It  is    also    in  the  public 


interest,  because  it  will  further  encourage  private  citi- 
zens to  invest  their  capital  in  new  enterprises,  and  in 
extending  and  improving  existing  lighting  works.  At 
present,  private  capital  is  in  danger  of  being  lost  through 
municipal  competition,  if  invested  in  such  works,  or  in 
extending  and  improving  existing  works,  and  all  private 
enterprise  in  these  directions  is  paralyzed  and  dis- 
courag-ed. 


The  equitable  character  of  this  bill  was  admitted  last 
year  by  leading  members  of  the  Legislature  on  both 
sides  of  politics,  including  the  Hon.  Mr.  Hardy  and  Mr. 
Whitney.  The  principle  was  long  since  recognized  in 
Great  Britain,  where  the  law  provides  that  the  munici- 
pality cannot  interfere  with  an  electric  light  company 
until  the  expiration  of  twenty-one  years,  or  such  shorter 
period  as  is  specified  in  the  application  by  the  company 
for  the  original  order.  At  the  end  of  twenty-one  years 
the  municipal  authorities  may,  by  notice  in  writing, 
require  the  electric  light  company  to  sell  their  undertak- 
ing upon  certain  terms  adjusted  by  independent  author- 
ity. If  they  do  not  so  require,  then  the  company  goes 
on  for  seven  years  further  ;  at  the  end  of  that  seven 
years  the  municipal  authoritit's  have  again  a  right  to 
purchase,  and  so  on  at  the  end  of  every  term  of  seven 
years. 


Municipal  ownership  in  rivalry  with  an  existing  com- 
pany is  a  case  of  a  whole  community  going  into  compe- 
tition with  private  individuals  who  are  the  shareholders 
of  the  existing  gas  and  electric  light  company.  These 
people  are  taxpayers,  and  a  part  of  their  money  contri- 
buted to  the  municipality  would  be  used  in  competition 
to  themselves  and  to  confiscate  their  own  property.  On 
economic  grounds,  it  is  evident  that  the  purchase  of  the 
plant  of  an  existing  company  would  be  more  profitable 
both  to  the  companj'  and  the  municipality  than  the 
duplication  of  plants  for  competitive  service.  Duplicat- 
ing plants  involves  a  waste  of  capital.  The  second  pro- 
posal in  this  bill,  which  is  just  and  proper  in  itself,  will 
remove  a  grievance  which  municipalities  complain  of 
under  the  present  law — viz.,  that  they  have  been  charged 
with  high  rates  for  street  lighting  by  existing  companies, 
and  have  been  unable  to  compel  companies  to  furnish 
such  lighting  at  reasonable  rates.  By  the  proposed 
amendment  they  will  be  enabled  to  secure  street  lighting 
either  upon  their  own  terms,  if  accepted  by  the  company, 
or  upon  terms  to  be  fixed  by  fair  arbitration.  While, 
on  careful  consideration,  it  may  be  thought  desirable  to 
make  some  slight  amendments,  the  measure  as  it  stands 
gives  evidence  of  having  been  carefully  framed  so  as  to 
safeguard  all  the  interests  involved.  It  is  therefore 
highly  desirable  that  it  should  meet  with  the  approval 
of  the  legislators  on  both  sides  of  the  House. 


QUESTIONS  AND  ANSWERS. 

"  R,"  LiNDS.AY,  Ont.,  asks  :  "  When  was  electric 
light  first  used  on  the  streets  of  Toronto  ?  When  was 
incandescent  light  first  used  as  an  article  of  commerce 
in  Ontario  ?  When  was  the  telephone  first  used  com- 
mercially in   Ontario?" 

Answer.  —  Electric  lights  were  first  used  on  the  streets 
of  Toronto  in  the  fall  of  1S83.  Incandescent  lights  in 
series  on  arc  circuits  were  used  in  several  places  in  the 
province  of  Ontario  the  following  year.  The  first  tele- 
phone line  in  Ontario  was  built  in  the  city  of  Hamilton 
in  October,  1877. 
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NEW  TELEPHONE  REPEATER. 

Inventors  have  IrieJ  lo  devUe  means  whereby  lelephonic  messages 
niight  be  repealed  from  one  circuit  into  another  in  order  to  permit  con- 
versation over  unusually  long  distances.  Little  success  has  hitherto 
been  attained  in  this  regard.  All  telephone  repealers,  except  that  about 
to  be  described,  have  the  diaphragm  of  a  Bell  receiver,  or  its  e<iuivalent, 
to  vary  the  pressure  on  the  carbon  of  a  microphone  transmitter  at  the 
end  of  the  first  circuit,  and  so  cause  a  repetition  of  the  message  in  this 
circuit.  Nearly  all  repeaters  can  be  used  only  in  repeating  messages 
from  the  first  into  the  second  circuit.  None  but  the  new  repeater  can 
repeat  into  an  indefinite  number  of  circuits  in  a  manner  similar  to  repeat- 
ing into  an  indefinite  number  of  telegraphic  circuits. 

Telephone  repeaters  have  usually  been  unsuccessful,  because  although 
the  amplitude  of  the  diaphragm's  vibration  in  the  transmitter  is  consider- 
able, yet  that  of  the  diaphragm  in  the  receiver  is  very  small.  Hence, 
the  variation  in  pressure  on  the  carbon  transmitter  of  a  repeater  is 
small,  and  consequently  the  telephonic  message  at  the  end  of  the  second 
circuit  is  very  weak,  if  indeed  it  can  be  heard  even  on  short  circuits. 

In  the  new  repeater  a  telephone  receiver  which  can  speak  more  loudly 
than  a  person  is  used.  This  motograph  receiver  was  invented  more  than 
twenty  years  ago  by  Mr.  Edison.  It  has  a  cylinder  of  plaster  of  Paris 
moistened  with  a  solution.  Pressed  against  the  face  of  this  cylinder  is 
a  strip  of  platinum,  the  other  end  of  which  is  fastened  to  a  diaphragm. 
One  line  wire  is  connected  with  the  platinum,  and  the  other  with  the 
cylinder.  When  this  is  steadily  turned  by  hand  or  other  motor,  the 
strip  is  drawn  forward  by  friction  on  the  cylinder  or  released,  according 
as  a  weaker  or  a  stronger  current  of  electricity  passes  through  the  film  of 
chemical  solution  between  the  platinum  and  the  cylinder.  The  platinum, 
being  fastened  to  the  diaphragm,  imparts  its  motions  to  the  same.  The 
diaphragm  throws  the  air  into  accoustic  vibrations,  reproducing  the 
senders  voice.  The  sound  of  the  receiver  is  dynamically  caused  by  the 
motor  which  turns  the  cylinder.  This  is  turned  with  more  difticulty 
during  the  reception  of  a  message  than  when  the  line  is  idle.  The 
electric  current  which  flows  on  the  line  merely  controls  the  vibrations  o 
the  diaphragm.  The  motograph  has  been  little  used,  because  Bell's 
simpler  receiver  speaks  in  a  sufficiently  loud  tone  for  common  service. 

It  recently  occurred  to  the  inventor  of  the  new  telephone  repeater  that 
by  using  Edison's  loud  speaking  receiver  or  motograph  near  the  carbon 
or  other  suitable  transmitter  of  a  second  circuit,  a  message  spoken  into 
the  first  circuit  would  be  repeated  with  ur.diminished  force  into  the 
second  circuit.  At  the  end  of  the  second  circuit  a  repeater  may  be  used 
to  forward  the  message  into  a  third  circuit,  and  so  on  throughout  an  in- 
definite number  of  circuits.  At  the  end  of  the  last  circuit  a  Bell  receiver 
may  be  used,  if  desirable,  instead  of  the  motograph.  A  small  electric 
motor  may  be  used  for  driving  the  cylinder  of  each  repeater  during  busi- 
ness hours.  By  means  of  a  duplication  of  transmitting  and  receiving 
parts  in  each  repeater,  messages  may  be  automatically  sent  in  either 
direction. 

All  parts  of  one  or  more  continents  could  be  brought  within  speaking 
distance  of  one  another.  The  reproduction  of  a  speaker's  voice  would 
be  louder  than  the  voice  itself,  because  the  sounds  at  each  repeater  are 
dynamically  due  to  the  motor  which  rotates  the  cylinder.  -The  repro- 
duction of  the  voice  at  the  end  of  a  dozen  circuits  would  be  as  loud  as 
that  at  the  end  of  the  first  circuit. 

The  inventor  has  devised  a  practical  telephonograph.  At  the  end  of 
the  last  circuit  a  phonograph  may  be  set  before  a  motograph  receiver. 
This  will  speak  as  loudly  as  the  person  sending  the  message,  hence  this 
may  be  as  deeply  impressed  on  the  wax  cylinder  as  if  the  speaker  were 
present.  The  phonogram  may  be  detached  from  the  phonograph  and 
sent  to  the  person  addressed.  He  may  at  leisure  place  this  on  his 
phonograph  and  listen  to  the  message.  The  phonogram  may  be  saved, 
and  caused  to  reproduce  the  voice  of  the  correspondent  at  any  future 
time. 

James  Asher. 

Dunnville,  Ont.,  Canada,  March  3,  1899. 


LAYING  ATLANTIC  CABLES. 

Mr.  F.  a.  Hamilton,  E.E.,  of  Halifax,  N.  S.,  recently  delivered 
before  the  Dartmouth  Literary  Society  an  interesting  talk  about  the 
North  Atlantic  cables,  with  the  laying  of  many  of  which  he  was  person- 
ally associated.  The  many  difficulties  and  disappointments  which  were 
met  in  endeavoring  to  connect  the  two  hemispheres  by  cable  were  inter- 
estingly and  sometimes  thrillingly  described. 

In  1857  the  first  attempt  was  made  by  a  United  States  ship.  A 
start  was  made  and  350  miles  of  cable  payed  out,  but  just  when  there 
seemed  to  be  hope  of  success  something  caused  the  cable  to  part,  the  end 


was  lost  overboard  and  sank  in  a  iuinilied  fathimis  ol  water,  and  the  350 
miles  was  lost.      In  the  next  attempt  two  steamers  started  in  mid-ocean 
one   proceeding   toward    Ireland   and  the   other  toward  Newfoundland. 
The  end  was  again  lost  overboard  and  290  miles  more  ot  cable  were  left 
on  the  bottom  of  the  sea. 

On  July  2Sih,  1S58,  another  attempt  w.-s  made,  this  time  with  belter 
success,  for  in  August  both  ships  arrived  simultaneously  at  Newfound- 
land and  Ireland,  having  accomplished  the  work  of  connecting  Europe 
and  America  by  cable.  About  400  messages  were  transmitted  by  this 
cable,  some  of  which  were  given  by  the  speaker.  One  of  ihe  first  was 
from  the  directors  ol  the  company  in  England,  and  occupied  about 
twenty  minutes  in  transmitting.  It  was,  "  Europe  and  America  are  at 
last  united.  Glory  to  God  in  the  highest  and  on  earth  peace  and  good 
will  toward  men."  The  second  message  transmitted  was  from  l,)ueen 
Victoria  to  the  President  of  the  United  States.  On  September  3rd, 
185S,  this  cable  had  breathed  its  l.nst,  but  the  feasibility  of  the  work  had 
been  demonstrated,  and  it  was  not  long  before  it  was  again  taken  up. 

In  1S65  the  next  attempt  was  made,  with  cable  of  superior  quality  and 
with  better  steamers  and  appliances.  The  ships  engaged  in  the  work 
were  the  Terrible,  Sphink  and  Great  Eastern.  After  the  start  was  made, 
as  the  cable  was  being  payed  out,  Ihe  speaker  described  the  intense 
anxiety  on  board  for  fear  of  losing  the  connection.  When  being  passed 
from  bow  to  stern  the  cable  caught  in  something,  and  before  the  ship's 
way  could  be  checked  it  had  chafed  and  broken  and  sank  to  the  bottom 
in  2,000  fathoms  of  water.  Then  commenced  a  series  of  drags,  but  all 
to  no  avail  ;  it  could  not  be  recovered,  and  the  work  was  abandoned  in 
1S65. 

But  Ihe  hopes  of  the  men  who  had  undertaken  the  work  never  wav- 
ered, and  in  1866  they  were  realized.  The  Great  Eastern  accomplished 
the  work  and  established  the  ties  that  have  never  since  been  severed. 
The  bones  of  the  Great  Eastern,  on  which  the  speaker  had  served,  had 
been  since  distributed  among  dealers  in  old  iron. 

From  that  time  forward  great  strides  had  been  made.  In  a  short  time 
over  1,600  tons  of  copper  wire  had  been  laid  in  the  North  Atlantic.  In 
1873  and  1S74  great  work  was  done,  which  was  continued  until  nearly 
every  place  of  any  importance  whatever  has  cable  connection.  In  1874 
the  Faraday  had  commenced  the  work  she  is  still  carrying  on. 

To-day  repairing  in  deep  water  was  no  longer  the  ditlicult  task  that  it 
had  been.  The  automatic  grapnel  was  a  great  aid  in  the  work.  As 
soon  as  the  cable  was  hooked  connection  was  established  and  those  on 
board  were  aware  that  the  cable  had  been  picked  up.  The  ringing  of 
the  bell  was  a  welcome  sound  after  long  and  tedious  dragging. 

A  case  of  repairing  in  1,500  fathoms  was  described,  and  the  delicate 
work  of  raising  the  cable  to  the  surface  without  breaking  it  was  shown. 
It  had  to  be  picked  up  a  couple  of  miles  from  the  break,  so  that  the  end 
would  not  slip  off  the  grapnel.  Then  the  connection  was  made  and  the 
other  end  was  picked  up  in  like  manner.  To  raise  the  bight  from  about 
two  miles  of  water  required  about  four  miles  of  the  cable,  so  that  the  two 
ends  thus  raised  would  be  ten,  twelve  or  fifteen  miles  apart.  Breaks 
were  accurately  located  by  calculating  from  the  resistance.  The  break 
described  occurred  l  ,442  miles  from  St.  Pierre. 


SHORT-CIRCUITS. 

Mr.  Chas.  Hosmer,  manager  of  C.  P.  R.  Telegraphs,  has  returned 
from  the  European  continent,  his  daughter  in  Paris  having  recovered 
from  her  recent  illness. 

Mr.  K.  G.  Holland,  of  the  Mica  Manufacturing  Company,  of  Ottawa, 
reports  that  the  mining  business  in  the  Lake  Gerard  district,  near  Wake- 
field, is  brisk  this  season.  The  company  intend  carrying  on  extensive 
operations,  and  will  employ  upwards  of  one  hundred  hands. 

The  announcement  has  been  made  by  the  Financial  Secretary  of  the 
Trea,sury,  Mr.  R.  W.  Hanbury,  in  the  British  House  of  Commons,  that 
the  government  has  decided  to  introduce  competition  in  the  telephone 
service  in  the  country.  He  asked  for  a  credit  of  $10,000,000  as  a  starter 
in  order  to  enable  the  Post-office  Department  to  develop  the  telephonic 
communication  of  London. 

Mr.  Frank  Richardson,  assistant  electrician  of  the  C.  P.  R.,  with  a 
staff  of  assistants,  is  about  to  leave  Ottawa  for  the  Pacific  coast.  Acting 
under  instructions  from  the  Minister  of  Public  Works,  he  will  construct 
a  telegraph  line  from  Skaguay  to  Dawson.  The  distance  is  600  miles, 
and  the  cost  (on  the  basis  of  $250  per  mile)  will  be  $150,000.  It  is  ex- 
pected that  the  line  will  be  in  operation  by  the  I5ih  of  November,  1899. 

The  annual  meeting  of  the  Bell  Telephone  Company  was  held  in 
Montreal  last  month.  The  directors'  report  stated  :  1,637  subscribers 
have  been  added  during  the  year,  the  total  number  of  sets  of  in- 
struments now  earning  rental  being  32,082.  The  company  now  owns 
and  operates  343  exchanges  and  340  agencies.  666  miles  of  wire 
have  been  added  to  the  long  distance  system  in  1898  ;  of  these  326 
miles  are  in  the  Ontario  Department  and  340  miles  are  in  the  East- 
ern Department.  The  long  distance  lines  now  owned  and  operated  by 
the  company  comprise  17,233  miles  of  wire  on  6,096  miles  of  poles. 
The  receipts  for  the  year  1898  were  $1,302,994.04,  made  up  as  follows: 
Exchanges,  $935,703.52;  long  distance  lines,  $264,455.49;  private 
lines,  $12,743.32  ;  miscellaneous,  $90,041.71.  The  expenses  were 
$971,792. 30,  divided  as  below  :  Operating,  $897,138.73;  legal,  $9,- 
582.22;  insurance,  $13,740.20;  bond  interest,  $47,042.16;  miscel- 
laneous, $4,288,99.     This  left  a  net  revenue  of  $331,151.74. 


March,  1899 


CflNflDlflN     EliECTRlCflli     NEWS 


43 


MODERN  SYSTEMS  OF   INTERIOR  WIRING.* 
By  L.   B.    Chubbuck. 

When  the  incandescent  electric  light  was  introduced  commer- 
cially about  iSSi,  in  order  tosupplant  its  rival  gas,  it  was  claimed 
that  the  new  illuminant  required  merely  the  cheapest  and  simplest 
kind  of  wiring.  Paraffin  covered  wire  (i.e.,  copper  insulated  with 
two  cotton  layers  soaked  in  paraffin)  had  been  used  before  this 
time  for  electric  bell  and  telegraph  work,  and  was  at  once 
adopted  for  electric  light  wiring.  This  covering  was  found  to  be 
totally  useless,  however,  as  often  an  overheated  wire  would  ig- 
nite the  inflammable  covering,  the  flame  following  the  wire  for 
long  stretches,  especially  where  concealed  under  the  floors  or 
between   the  walls. 

When  the  underwriters  discovered  this,  they  demanded  a  cov- 
ering that  was  non-inflammable.  So-called  "  Underwriters" 
wire  was  then  introduced,  the  covering  of  which  consisted  of  a 
cotton  fibre  braid,  with  a  coating  of  zinc  paint  on  the  outside. 
This  wire,  while  being  non-combustible,  was  not  water  proof,  and 
where  moisture  was  present,  electrolysis  was  set  up,  which  soon 
d-^stroyed  the  wire. 

After  the  short  stay  of  the  "  Underwriters  "  wire,  a  wire  insul- 
ated   with   bitumen   was  brought   forward   to   be    used    in   moist 


Fig.  1. — Porcelain  Tibe  Work. 

places.  This,  under  the  name  of  "  Paragon  wire,"  gave  good  re- 
sults for  a  lime,  but  eventually  its  insulation  was  found  to  crack, 
and  its  manufacture  was  discontinued.  Since  then  various  grades 
of  composite  and  rubber  covered  wires  have  been  introduced 
which  are  water-proof  and  of  high  insulation.  These  have  sur- 
vived to  date. 

A  little  of  the  earliest  work  was  done  by  tacking  the  wires 
in  place  with  small  tneta!  staples.  This  soon  proved  so  object- 
ionable, especially  with  poor  grade  of  insulation  then  used, 
on  account  of  grounds,  short-circuits,  etc.,  that  it  has  been 
condemned  ever  since.  A  great  deal  of  wiring  after  this  was 
done  with  wooden  cleats  to  support  the  wires  in  position.  The 
wires  were  carefully  run  in  respect  to  being  kept  away  from  gas 
or  water  pipes,  and  though  no  attempt  was  made  to  keep  them 
from  touching  wood  or  plaster,  they  have  given  good  satisfac- 
tion in  nearly  all  cases  where  the  buildings  were  perfectly  dry. 
But  natural  dampness  in  the  atmosphere,  a  leaky  roof  or  the 
accidental  spilling  of  water,  is  most  liable  to  impair  the  insulation 
to  such  an  extent  that  considerable  leakage  might  take  place. 
Fortunately,  in  this  climate  the  small  amount  of  moisture  in  the 
atmosphere  has  practically  no  effect  on  inside  wiring,  though  in 
foggy  districts  near  the  sea  coast,  and  especially  in  England, 
a  great  deal  of  trouble  is  experienced  from  grounds  caused  by  a 
film  of  moisture  forming  over  the  surface  of  the  fittings.  In  re- 
gard to  wires  imbeddedin  plaster,  the  effect  on  theiTisulaiion  is  un- 
certain, depending  on  the  composition  of  the  plaster  and  the 
covering  on  the  wire.  In  some  cases  the  alkalies  in  the  plaster 
soon  break  down  all  insulation   on  the  wire,  while  there  are  many 

nstances  of  specimens  of  wire  testing  well  after  being  imbedded 

n   plaster  for    many  years. 

To  prevent  any  liability  of  leakage  or  chemical  action  on  the 
wire,  it  is  now  supported  throughout  on  porcelain  knobs  or  cleats, 

*  Paper  read  before  the  Engineering  Society  of  the  School  of  Practical  Science, 
Toronto,  and  published  by  permission. 


and  where  passing  through  timber  or  plaster  is  surrounded  by  a 
porcelain  tube.  In  Fig.  i  is  shown  a  sketch  of  this  method  of 
wiring  as  installed  in  the  ordinary  style  of  building.  As  may  be 
seen  from  the  figure,  there  is  considerable  open  space  in  the  parti- 
tion walls,  under  the  floors,  and  in  many  cases  on  the  outer  brick 
walls,  in  which  the  wiring  may  be  concealed.  The  joists,  stud- 
ding, etc.,  are  bored  to  receive  the  porcelain  tubes,  and  the  wires 
run  through  these  tubes,  which  are  made  in  different  sizes  and 
lengths,  depending  on  the  size  of  the  wire  and  the  thickness  of 
the  timber  they  are  to  pass  through.  The  wiring  of  such  a  build- 
ing is  most  readily  done  while  the  building  is  under  construction 
and  before  the  lathing  and  plastering  is  commenced.  In  finished 
buildings,  Nvhere  the  wiring  is  to  be  concealed,  the  problem  is 
more  complicated,  and  to  avoid  breaking  the  plaster,  a  number  of 
devices  are  used  by  different  contractors.  In  passing  down  the 
partition  walls  the  best  work  is  done  by  using  bits  with  shanks 
that  can  be  lengthened  to  twelve  feet  or  more,  and  boring  through 
all  obstructions  in  the  partition  from  top  to  bottom.  In  passing 
down  the  narrow  space  between  the  lathing  and  brick  work  on 
outer  walls,  what  is  technically  termed  a  "mouse"  is  used, 
consisting  of  a  short  chain  fastened  to  the  end  of  a  cord.  This 
is  dropped  down  the  wall  and  fished  out  from  below  ;  the  wires 
are  then  drawn  up  to  the  outlet  in  flexible  conduit.  In  order  to 
conceal  the  wiring  under  the  floors,  some  of  the  flooring  is  taken 
up,  preferably  by  carpenters,  although  in  small  jobs  this  work  is 
generally  done  by  the  electrican  himself.  Where  thick  gummy 
flooring  is  encountered,  this  is  a  most  laborious  operation  with  a 
hand  saw,  and  a  small  circular  saw  is  often  used  to  much  advan- 
tage. The  writer  has  seen  a  combination  of  one  of  these  saws 
geared  to  a  small  iron  clad  motor  used  for  this  work,  which  an- 
swered the  purpose  perfectly.  Both  saw  and  motor  were  mounted 
on  a  light  wooden  frame,  by  which  the  saw  was  moved  ahead  as 
the  cutting  proceeded.  The  connection  to  the  motor  was 
made  by  a  long  twin  wire  to  the  mains  in  the  basement. 

When  it  is  considered  loo  troublesome  or  expensive  to  conceal 
the  wiring  in  a  finished  building  by  lifting  floors,  etc.,  the  wires 
are  often  run  in  wooden  moulding  to  diminish  the  unsightliness 
of  open  wires  across  the  ceilings  or  walls.  This  class  of  work  is 
much  used  on  steam  boats  and  is  especially  adapted  in  wiring 
panelled  rooms,  as  the  moulding  may  be  made  to  match  the 
woodwork  of  the  room.  Considered  from  an  electrical  rather 
than  the  decorative  standpoint,  wiring  imbedded  in  moulding 
is  inferior  to  wiring  supported  on  porcelain  and  freely  sur- 
rounded by  air.  The  dissapation  of  heat  is  much  easier  effected 
in  the  latter  case  than  in  the  former,  and  in  a  damp  place  the 
moulding  will  cause  leakage,  as  wet  wood  is  a  conductor  rather 
than  an  insulator.  A  case  was  met  with  recently  where  a  No.  8 
wire  under  the  action  of  electrolysis  had  been  entirely  wasted 
away  to  a  green    trace   of  copper   salts,    by   being  imbedded    in 
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Fig.  2. — Concentric  Work. 

moulding,  which  had  been  soaked  by  a  break  in  an  adjoining 
water  pipe.  In  practice  the  use  of  moulding  is  confined  to  work 
which  is  in  full  view  and  quite  dry,  and  is  not  allowed  in  con- 
cealed work,  such  as  between  floors  and  ceilings,  because  of  un- 
certainty as  to  dampness. 

A  method  of  wiring  especially  adapted  to  fireproof  buildings, 
and  known  as  the  concentric  system,  is  used  to  a  great  extent  in 
England  and  Germany,  though  not  yet  in  America.  In  this  sys- 
tem, as  illustrated  in  Fig.  2,  instead  of  using  two  separate  wires, 
one  conductor  is   enclosed    inside    of  an    outer   armor,    which    is 
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used  as  the  other  conductor.  The  inner  conductor  is  a  tinned 
copper  wire,  whichissurrounded  with  vulcanized  rubber,  taped  and 
bedded  with  jute.  Over  all  is  bound  a  layer  of  galvaniz.>d  iron 
wires  twisted  spirally,  forming  a  complete  tube  about  the  inner 
conductor,  and  having  a  conductivity  equal  to  it.  For  three- 
wire  work,  there  are  two  inner  conductors,  insulated  from  each 
other,  and  from  the  outer  covering,  which  in  this  case  is  used  as 
the  middle  wire  of  the  system.  In  both  the  two  and  three  wire 
work  this  outer  armor  is  grounded  where  the  mains  enter  the 
building,  and  at  different  points  along  the  wiring,  if  the  stretches 
are  long.  A  case  may  occur  where  the  terminals  of  two  separ- 
ate concentrics  which  are  on  long  circuits  come  a  short  distance 
apart.  If  one  of  these  cables  is  fully  loaded  while  the  other  is 
idle,  there  may  be  a  "  drop '■  of  2%  on  the  loaded  cable  to  no 
"  drop  "  at  all  on  the  other,  which  will  cause  a  difference  of  po- 
tential of  1%  between  the  outers  at  the  ends  of  the  two  cables. 
This  under  certain  conditions  is  sufHcienl  to  set  up  electrolysis, 
which  in  time  would  destroy  the  covering  of  one  or  both  cables 
unless  they  are  both  well  grounded  at  these  ends.  For  alternat- 
ing current  work,  unless  for  short  runs,  both  conductors  must  be 
run  in  the  outer  covering,  as  in  the  case  of  a  single  conductor  in 
an  outer  iron  armor,  the  drop  along  the  line  will  be  increased 
by  impedence  due  to  the  alternating  current. 

The  advantages  of  the  concentric  system  are,  that  there  is 
practicallv  only  one  wire  to  run,  and  this  may  be  buried  in  plaster 
or  run  over  iron  work  with  impunity.  The  cable  itself  also  is 
quite  small,  being  fora  No.  12  wire  only  i\  in.  in  diameter,  andas 
no  insulators  are  required  it  is  very  easily  concealed.  Since  it  is 
armored,  it  is  unaffected  by  nails,  etc.,  and  in  case  of  any  rough 
usage,  such  as  the  rupture  of  the  cable  by  a  chisel,  a  dead  short- 
circuit  is  formed,  which  blows  the  fuse  immediately,  without  any 
arc  being  formed  external  to  the  cable.  The  adherents  of  this 
system  claim,  like  Mark  Twain,  that  it  is  best  to  put  all  your  eggs 
in  one  basket  and  then  "  watch  that  basket."  They  argue  that 
it  is  better  to  put  all  the  insulation  on  one  conductor,  and  to  see 
that  this  insulation  is  well  protected,  than  to  have  two  conduc- 
tors, each  liable  to  a  breakdown.  The  disadvantages  of  this 
system  are,  first,  the  obvious  difficulty  in  making  the  joints,  and, 
second,  having  the  outer  grounded,  which  is  a  disputed  question. 
This  system  is  used  chiefly  in  isolated  plants  or  in  buildings  using 
alternating  current  and  supplied  from  separate  tramsformers,  as 
there  would  probably  be  considerable  electrolysis  of  gas  and 
water  mains  where  there  was  a  network  of  bare  outer  conduc- 
tors all  over  a  city. 

Tho  concentric  system  is  not  used  in  America,  and  in  the  mod- 
ern type  of  fireproof  buildings,  having  brick  partitions  and  floors 
of  brick  arches  across  the  steel  floor  beams,  the  frail  system  of 
wiring  on  porcelain  knobs  is  unsuitable.  There  is  usually  no  free 
space  along  the  floors  or  in  the  walls  for  running  the  wires,  and 
even  if  there  were  such  a  space,  the  chances  are  great  that  falling 
mortar  or  brick  would  either  break  the  wires  or  ground  them  on  the 
steel  frame  work.  To  provide  protection  and  accessibility  to  the 
wiring  in  such  buildings,  the  conduit  systems  have  been  evolved. 
As  far  back  as  1885  there  are  instances  of  wiring  on  some  steamers 
being  run  in  small  brass  pipes.  The  inside  of  the  pipes  was  smooth, 
and  as  the  runs  were  not  long,  the  flexible  cord  used  was  easily 
threaded  through  the  pipe  from  one  opening  to  the  next.  Speaking 
tubes  were  tried  about  this  time  to  act  as  a  channel  for  the  wires, 
but  it  was  found  that  the  conductors  could  not  be  inserted  or  with- 
drawn freely,  and  speaking  tubes  for  this  purpose  were  discarded. 
Since  that  time  there  has  been  very  largely  used  a  tube  of  papier 
mache,  impregnated  with  a  bituminous  compound,  to  render  it 
impervious  to  moisture  and  also  to  increase  its  insulation.  It  was 
found,  however,  that  when  this  "plain  conduit  "  was  concealed  in 
plaster,  it  was  ultimately  destroyed  by  chemical  action.  Another 
form  of  conduit,  called  circular  loom  or  flexible  conduit,  is  now 
used  extensively.  The  inner  portion  consists  of  a  tube  formed  by 
a  strip  of  treated  paper  wound  in  a  spiral  ;  over  this  is  a  braided 
covering  coated  on  the  outside  with  flakes  of  mica.  Though  the 
inner  tube  is  rather  inflammable,  the  outer  tube  will  withstand 
quite  a  flame  for  some  lime. 

The  next  step  was  to  cover  the  plain  papier  mache  tube  with  a 
thin  brass  sheath  having  a  longitudinal  seam.  This  brass  armored 
conduit  was  thought  at  one  time  to  be  near  perfection,  but  even  it 
was  found  to  have  its  faults.  It  withstands  chemical  action  to 
some  extent,  but  is  not  completely  waterproof,  and,  like  all  the 
preceding  forms  of  conduit,  it  is  very  susceptible  to  mechanical 
injury.  Much  of  the  trouble  with  brass  armored  conduit  has  been 
due  to  the  poor  manner  in  which  it  was  installed,  as  moisture  en- 
tering at  the  outlets  or  at  poor  joints  is  absorbed  by  the  inner  lin- 
ing, which  in  time  will  ground  the  wires  on  the  outer  covering. 


Several  tests  were  made  in  the  school  laboratories  on  both  the 
circular  loom  and  brass  armored  conduit,  to  determine  their  insu- 
lation under  the  presence  of  moisture.  These  tests  were  made  by 
the  condenser  method  in  connection  with  an  electrostatic  voltmeter. 
It  was  found  that  in  the  case  of  the  circular  loom,  though  ol  fairly 
high  insulation  when  dry,  the  insulation  resistance  fell  oft"  very 
rapidly  under  the  presence  ol  much  moisture.  The  brass  armored 
conduit  tested  well  when  dry,  and  also  with  moisture  for  a  short 
time.  When  exposed,  however,  to  damp  for  some  time,  especially 
if  the  armor  was  defective,  the  insulation  fell  off,  the  effect  of 
grounding  being  more  noticeable  in  the  case  of  the  brass  armored 
conduit  than  with  the  circular  loom,  on  .account  of  the  metal  cov- 
ering. 

For  absolute  mechanical  and  moisture  protection,  the  iron 
armored  conduit  is  now  used.  It  has  been  made  with  insulating 
linings  of  paper,  wood,  rubber,  cement,  enamel  and  asphaltic 
compound.  The  metal  tube  should  be  the  minimum  of  metal  for 
strength  and  rigidity,  and  the  lining,  besides  being  capable  of 
bending  with  the  pipe  without  cracking  or  splitting,  must  be  im- 
pervious to  heat  and  moisture.  There  has  been  much  discussion 
as  to  whether  an  insulating  lining  is  necessary  in  a  metal  pipe 
which  is  perfectly  waterproof  and  the  wires  it  contains  are  insu- 
lated up  to  many  megohms  per  mile.  At  the  World's  Fair  (1892) 
all  forms  of  pipe  tubing  and  conduit  then  manufactured  were  re- 
jected, and  plain  iron  pipe  was  finally  adopted,  in  which  the  dis- 
tribution wires  were  run.  Although  some  of  these  wires  were 
carrying  a  2,000-volt  alternating  current,  no  faults  whatever  were 
developed.  There  are  also  thousands  of  miles  of  plain  iron  pipe 
now  used  for  underground  service  for  high  potential  mains  in 
cities,  which  have  given  perfect  satisfaction. 

In  spite  of  these  facts,  a  thin  insulating  lining  is  always  used  for 
interior  conduit  work,  for  several  reasons.  All  the  iron  pipe  as 
now  manufactured  on  a  large  scale  is  very  rough  on  its  interior, 
due  to  burrs,  fins  and  splinters,  and  in  pulling  a  wire  through  a 
long  stretch  of  this  pipe  the  insulation  is  very  liable  to  be  torn,  es- 
pecially in  rounding  corners,  elbows,  etc.,  in  the  smaller  sizes  of 
pipe.  A  plain  iron  pipe  is  also  liable  to  sweat  internally,  and  any 
rust  due  to  moisture  in  the  conduit  is  a  menace  to  the  insulation 
on  the  wire.  Thus  a  thin  lining  is  useful  as  tending  to  preserve 
both  the  pipe  and  the  insulation. 

There  are  two  styles  of  iron  armored  conduit  very  extensively 
used,  one  having  a  lining  of  treated  paper  and  liie  other  a  thin 
coating  of  enamel  both  inside  and  outside.  The  lining  in  the  latter 
conduit  is  very  hard  and  as  smooth  as  glass,  which  is  an  advan- 
tage in  inserting  the  wires.  These  iron  armored  conduits  are 
manufactured  in  the  regular  gas  pipe  sizes  externally,  and  in  coup- 
ling the  standard  gas  pipe  threads  are  also  used. 

DISTRIBtTION. 

The  system  of  distribution  to  be  used  in  a  building  depends  to 
a  large  extent  on  the  character  of  the  building,  whether  the  lights 

are  scattered,  as  in  the  case  of  a 
business  block,  or  arranged  in 
groups  in  a  large  electrolier, 
around  the  stage,  etc.,  as  in  the 
case  of  a  theatre.  One  of  the 
most  general  methods  of  distribu- 
tion is  shown  in  Fig.  3,  which 
gives  an  isometric  sketch  of  the 
feeder  system  in  one  wing  of  a 
modern  office  building.  In  this 
system  of  wiring  all  the  branch 
circuits  (not  shown)  on  each  floor 
are  run  from  one  or  more  distri- 
bution boxes  or  cabinets  on  that 
floor.  The  panel  boards  in  these 
cabinets  are  supplied  from  the 
switchboard  in  the  basement  by  a 
system  of  risers  or  feeders  run- 
ning up  one  of  the  side  walls  to 
the  cabinets.  In  conduit  work  a 
two-wire  system  is  usually  em- 
ployed throughout  the  building, 
and  a  separate  pair  of  feeders  run 
up  from  the  switch-board  to  each 
distribution  box.  Or  where  the  load  is  light,  and  separate  con- 
trol for  each  floor  from  the  basement  is  not  required,  the  panel 
boards  on  two  or  three  adjacent  floors  are  supplied  from  one  pair 
of  feeders.  In  order  that  the  public  lights  along  the  halls,  stair- 
cases and  elevators  may  be  independent  of  the  other  lights  in  the 
building,  it  is   customary  to  run   a  pair  of  feeders  from    the  base- 


FiG.  3. — Feeder  System. 
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ment  to  one  or  more  separate  panel-boards  on  certain  floors  from 
which  these  lights  are  wired.  In  case  current  is  required  for 
running  motors  for  printing  presses,  etc. ,  on  some  of  the  floors, 
the  main  panel  boards  on  these  floors  are  divided  into  two  sec- 
tions, one  part  for  the  lighting  and  the  other  for  power  service. 
This  power  section  of  the  panel  board  is  supplied  by  separate 
feeders  from  the  power  panel  of  the  switch-board,  from  which  are 
also  run  the  mains  for  the  elevator  motors. 

Where  ventilating  motors  are  used  in  a  building,  they  are  usually 
placed  immediately  under  the  roof  and  wired  from  the  power 
panel  in  the  top  floor.  To  start  or  reverse  these  from  the  base- 
ment, a  magnetic  switch  is  often  placed  in  the  branch  circuit  to 
the  motor,  and  the  four  small  controlling  wires  from  this  switch 
run  to  the  basement  in  one  condu't.  By  the  use  of  these  auto- 
matic switches,  motors,  lights,  etc.,  may  be  controlled  from  dis- 
tant points  without  the  expense  of  diverting  the  heavy  main  wires. 
They  can  be  used  in  controlling  dummy  waiters  from  different 
floors,  and  also  as  the  ordinarj'  three  and  four  point  switches 
in  ligliting  an  electrolier  from  several  different  places.  Where 
the  building  is  to  be  wired  for  electric  bell,  telephone  or  ticker 
service,  weatherproof  wire  is  generally  used  throughout  for  this 
purpose,  and  all  the  wires  from  each  floor  run  in  a  single  conduit 
to  a  distribution  box  in  the  basement. 

INSTALL.\TION. 
In  Figs.  4  to  1 1  are  shown  details  of  difi"erent    partj  of  conduit 
electric   wiring   as  installed    in  a    fireproof  oflice  building.     The 


Fig.  4. — Wire  Wav. 

conduit  is  installed  at  that  stage  in  the  construction  of  the 
building  after  the  brickwork  in  the  flooring  and  walls  is  finished, 
but  before  any  plastering  is  started.  Since  even  the  smallest  size 
of  conduit  (^")  is  generally  too  large  to  be  covered  by  the  layer 
of  plaster  on  the  brick  walls,  it  is  necessary  to  cut  shallow  chan- 
nels in  the  brickwork  wherever  the  conduit  is  to  run  on  these 
walls.  This  is  a  tedious  job,  and  is  usually  done  by  a  gang  of 
men  with  hammers  and  cold  chisels  before  the  regular  conduit 
work  is  started.  Where  there  are  a  number  of  vertical  feeders 
requiring  large  conduit  to  be  run,  arrangements  are  made  with 
the  architect  to  have  a  recess  left 
in  the  brickwork  of  sufficient 
width  and  one  brick  deep  from 
the  basement  right  up  to  the  roof. 
.\  good  place  to  run  this  channel 
for  the  feeders  is  up  the  elevator 
enclosure.  This  is  generally  in  a 
central  location,  which  is  con- 
venient for  the  panel  boards,  and 
besides  this  there  are  no  windows, 
partitions,  walls,  etc.,  to  dodge 
around  in  running  the  feeders 
to  the  basement.  Fig.  4^  shows 
the  manner  in  which  the  feeder 
conduits  are  run  in  the  wire  way 
and  their  connection  to  the  dis- 
tribution box,  also  the  smaller 
branch  conduits  leading  from  the 
box  to  the  different  circuits. 

On  account  of  the  large  size  of  wire  used  for  the  feeders,  a 
separate  couduit  is  generally  run  for  each  wire.  If,  however,  an 
alternating  current  is  to  be  used  in  the  building,  this  arrangement 
of  one  conductor  in  an  iron  tube  will  cause  a  loss  of  energy  by  in- 
duced   currents   set    up   in  the  iron.     It  is   thus  necessary   to  use 


Fig.  4a. — Panel  Board. 


brass  armored  conduit  or  to  neutralize  this  effect  by  running  both 
wires  in  the  one  tube. 

In  the  branch  circuits  two  wires  or  a  twin  wire  are  almost  always 
run  to  a  single  conduit,  and  the   wiring  differs    in   some    respects 

Q 


Fig. 


-Ordinary  Wiring. 


from  ordinary  methods.  In  ordinary  work,  where  a  number  o 
lights  are  installed  in  a  room,  the  mains  are  run  down  the  length 
of  the  room  and  branches  tapped  off"  to  each  lamp,  as  shown  in 
Fig.  5.  In  conduit  work,  however,  no  tee's  are  placed  on  the  con- 
duit, and  a  zig-zag  path  is  taken  from  one  outlet  to  the  next.  In 
afterwards  inserting  the  wires  they  are  run  to  the  furthest  outlet, 
and,  working  back,  a  loop  is  left  at  each  of  the   other  outlets,  to 


Fig.  6. — Loop  System. 

which  the  wires  from  the  fixture  are  connected.  Thus  in  this  "loop 
system  "  (Fig.  6)  the  branch  wires  are  not  cut  at  any  place  between 
the  panel  board  and  the  furthest  outlet,  so  that  if  larger  wires  are 
afterwards  required,  the  different  fixtures  .nay  be  disconnected, 
the  old  wires  pulled  out  from  end  to  end,  and  the  larger  wires  in- 
serted. 

Some  details  of  the  conduit  work  on  branch  circuits 'are   shown 
in  Figs.  7  and  8.     It  will  be  noticed  that  the  conduit  is  run  on   the 


Fig. 


-Details  of  Branch  Circuits. 


Fig.  8. — Details  of  Branch  Circitts. 

brick  flooring  and  not  across  the  ceilings.  This  is  because  the 
plaster  on  the  ceilings  is  not  thick  enough  to  cover  the  iron 
armored  conduit,  and  since  the  brick  flooring  is  afterwards  cov- 
ered by  two  to  four  inches  of  cinders,  over  which  asphalt  or  the 
floor  boards  are  laid,  the  tubes  are  completely  concealed.  In  both 
these  figures  outlet  boxes  are  used,  into  which  the  ends  of  the 
conduit  at  the  outlet  are  sealed.  These  outlet  boxes  are  made  of 
iron,  with  a  lining  of  the  same  material  as  that  used  in  the  conduit. 
Two  common  forms  are  shown  in  Figs.  9  and  10,  the  first  of 
which  is  an  outlet  box  shaped  to  act  as  a  receptacle  for  a  flush 
switch.  Fig.  10  gives  a  form  used  at  a  bracket  outlet,  showing 
the  nipple  on  the  cover  by  which  the  bracket  is  supported.  In 
many  buildings,  however,  outlet  boxes  are  not  used,  especially 
for  bracket  and  ceiling  lights,  the  conduit  being  trimmed  off" 
nearly  flush  with  the  plaster  and  the  fixture  connected  up  in  the 
usual  manner.  When  one  or  more  branches  are  to  be  tapped  off" 
the  mains  for  an  electrolier,  etc.,  a  "junction  box  "  is  used. 
These  are  very  similar  to  outlet  boxes  and  often  contain  a  branch 
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The  wiring  in  the  basemeni  is  usually  run  open,  i.e.,  not  con-' 
cealed  in  the  plaster,  and  is  often  run  in  flexible  conduit  or  on 
porcelain  knobs,  though  for  fireproof  work  the  iron  armored   con- 


FiG.  9. — OiTLET  Box. 


KiG.    10. — OlTLET    Box. 


duit  is  continued  to  the  switchboard.  .-^  very  useful  support,  made 
from  gas  pipe,  for  carrying  the  conduit  in  the  basement  is  shown 
in  the  upper  portion  of  Fig.  1 1.  This  figure  also  shows  a  form  of 
switchboard  suited  to  the  feeder  system  in  Fig.  3,  each  pair  of 
feeders  being  controlled  by  a  double  pole  switch. 

It  is  not  permitted  when  installing  the  conduit  to  run  cords  in 
the  stretches  as  they  are  put  up,  to  facilitate  pulling  the  con- 
ductors through  afterwards,  as  this  might  make  poor  construction 
possible  ;  that  is,  it  would  be  an  easy  matter  to  pull  even  large 
wire  through  a  conduit  having  rough,  poorly  made  joints,  which 
would  abrade  the  insulation  on  the  wire.  When  the  wire  is  run 
through  the  conduit  properly,  it  is  practically  a  gaurantee  that 
the  conduit  has  been  well  installed  or  the  conductors  could  not  be 
inserted.  For  this  same  reason,  it  is  important  to  have  all 
necessary  curves  as  gradual  as  possible  or  difficulty  will  be  had 
in  running  the  wires  afterwards.  In  making  a  correct  joint  in 
iron  armored  couduit,  a  wheel  pipe  cutter  is  used  to  cut  merely 
through  the  outer  iron  armor,  a  hack-saw  being  used  to  saw 
through  the  lining.  A  reamer  is  then  used  to  trim  up  the  end  of 
the  conduit  before  it  is  threaded.     A  jack-knife  is   often    used    in- 
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-Switchboard. 


stead  of  the  reamer,  but  a  poor  job  is  generally  the  result.  Care- 
should  also  be  taken  that  the  white  lead  used  in  sealing  the  joint 
does  not  get  between  the  ends  of  the  conduit.  This  can  be  pre- 
vented by  giving  the  coupling  a  turn  or  two  on  the  conduit,  and 
then  applying  the  lead  to  the  thread  on  the  outside  of  the  conduit. 

The  actual  wiring  of  the  building  by  running  the  conductors 
through  the  conduit  is  not  done  till  all  the  plastering,  flooring, 
etc.,  is  over  and  the  building  is  nearly  finished — in  fact,  the  wires 
are  often  run  and  the  fixture  work  done  at  the  same  time. 

There  is  not  much  difficulty  in  nmning  the  risers  or  feeders,  as 
the  conduit  is  large,  and  the  wire,  where  larger  than  Xo.  6,  is 
generallj'  a  stranded  conductor.  On  the  horizontal  branch  cir- 
cuits,, however,  with  many  turns  and  using  twin  wire,  the  problem 
is  not  so  simple.  The  inside  surface  of  the  conduit  is  first  rend- 
ered smooth  by  blowing  some  powdered  soapstone  out  of  a  horn 
through  a  section  of  the  conduit.  A  steel  tape  about  fV"  wide  and 
as  thick  as  a  clock  spring  is  then  passed  through  the  conduit,  after 


which  ihe  wires  may  be  run.  The  tape  is  alwa)'s  run  downwards 
if  possible  from  a  higher  to  :i  lower  outlet.  .An  ordinary  stretch 
for  a  run  is  from  fifty  to  eighty  feet  with  three  or  four  turns, 
though  it  is  sometimes  possible  to  thread  (he  steel  tape  nearly  two 
hundred  feet  on  a  horizontal  run. 

In  conclusion,  it  may  be  staled,  that  on  account  of  the  high 
standard  of  insulation  now  used  on  wire,  any  system  of  wiring  is 
practically  perfect  where  the  insulation  is  protected  from  mechani- 
cal and  chemical  injury.  The  system  to  be  employed  in  .iny 
special  case  depends  on  the  circumstances.  In  some  cases  one 
system  may  be  perfect,  while  in  others  it  is  expensive  and  un- 
necessary. In  the  best  practice  iron  armored  conduit  is  used  in 
fireproof  buildings  or  where  the  wiring  is  embedded  in  plaster  or 
brick  work.  For  the  ordinary  class  of  buildings  with  wooden 
joists,  etc.,  where  there  is  no  liability  of  mechanical  abuse,  porce- 
lain work  is  perhaps  as  good  a  system  as  can  be  used.  In  any 
case,  where  the  wiring  is  properly  done,  the  incandescent  electric 
light — in  contrast  to  the  explosive  and  poisonous  character  of 
ordinary  lighting  gas — is  probably  the  safest  method  of  illumina- 
tion yet  devised  by  man. 


THE  BURSTING  OF  SMALL  CAST  IRON 

FLY-WHEELS. 
Mr.  Chas.  H.  Benjamin,  of  Cleveland,  Ohio,  in  a 
paper  presented  recently  to  the  .American  Society  of  Me- 
chanical Eng^ineers  on  the  above  subject,  states  the 
following  as  his  conclusions  on  the  subject,  based  upon 
careful  experiments  : 

1.  Fly-wheels  with  solid  rims,  of  the  proportions 
usual  among  engine  builders  and  having  the  usual 
number  of  arms,  have  a  sufficient  factor  of  safety  at  a 
rim  speed  of  100  feet  per  second  if  the  iron  is  of  good 
quality  and  there  are  no  serious  cooling  strains.  In 
such  wheels  the  bending  due  to  centrifugal  force  is 
slight,  and  may  safely  be  disregarded. 

2.  Rim  joints  mid-way  between  the  arms  are  a 
serious  defect  and  reduce  the  factor  of  safety  very 
materially.  Such  joints  are  as  serious  mistakes  in 
design  as  would  be  a  joint  in  the  middle  of  a  girder 
under  a  heavy  load. 

3.  Joints  made  in  the  ordinary  manner,  with  internal 
flanges  and  bolts,  are  probably  the  worst  that  could  be 
devised  for  this  purpose.  Under  the  most  favorable 
circumstances  they  have  only  about  one-fourth  of  the 
strength  of  the  solid  rim,  and  are  particularly  weak 
against  bending.  In  several  joints  of  this  character,  on 
large  fly-wheels,  calculation  has  shown  a  strength  less 
than  one-fifth  that  of  the  rim. 

4.  The  type  of  joint  exemplified  in  Nos.  16  and  17  is 
probably  the  best  that  could  be  devised  for  narrow- 
rimmed  wheels  not  intended  to  carry  belts,  and 
possesses,  when  properly  designed,  a  strength  about 
two-thirds  that  of  the  solid  rim. 

It  is  gratifying  to  notice  the  fact  that  since  the 
subject  of  joints  in  fly-wheel  rims  has  been  so  thoroughly 
ventilated  during  the  discussions  before  this  society, 
several  of  our  prominent  engine  builders  have  changed 
the  designs  of  their  wheels  by  bringing  the  rim  joints 
opposite  the  ends  of  the  arms.  The  experiments  which 
have  just  been  described,  although  at  times  a  trifle  too 
exciting,  were  interesting  from  first  to  last.  The  writer 
hopes  to  supplement  them  by  others  on  models  of  the 
more  recent  rim-joints,  and  would  be  glad  to  receive 
any  suggestions.  The  more  this  subject  is  agitated, 
the  less  shall  we  have  occasion  to  mourn  the  destruction 
of  life  and  property  on  account  of  faults  in  the  design 
of  this  most  necessary  element  of  the  steam  engine. 


Mr.   C.  H.  Meredith,   of   Ottawa,   is  working  on  an 
invention  to  prevent  anchor  ice. 
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PROPOSED  WATER  POWER  DEVELOPMENT 
AT  SHAWINIGAN  FALLS,  QUE. 

A  WATER  power  development  of  rather  unusual 
interest,  the  construction  of  which  will  soon  be  com- 
menced, is  that  of  the  Shawinigan  Falls,  on  the  St. 
Maurice  River,  P.Q.  This  power  and  over  800  acres 
of  land  adjacent  thereto  are  owned  and  will  be  de- 
veloped by  the  Shawinigan  Water  and  Power  Company, 
of  Montreal. 

At  these  falls  the  river,  which  is  one  of  the  largest  in 
Canada,  draining  some  18,000  square  miles  of  territory, 
drops  over  140  feet  in  a  very  short  distance.  The 
extraordinary  formation  of  the  peninsula  of  land  lying 
between  the  upper  and  lower  levels  of  the  river  above 
and  below  the  falls,  and  the  way  in  which  the  river 
turns  at  more  than  a  right  angle  to  its  course  after 
hurling  itself  down  the  main  cascade,  here  affords 
what  is  undoubtedly  one  of  the  most  favorable  natural 
locations  for  a  water  power  development  in  the 
world. 

Owing  to  the  nature  of  the  country  drained,  which  is 
densely  wooded  throughout,  the  flow  of  water  in  this 
stream  is  very  steady  throughout  the  year.  At  lowest 
water  it  is  calculated  that  sufficient    water    passes   over 


junction  of  the  St.  Maurice  river  with  the  St.  Law- 
rence river,  and  17  miles  distant  from  the  falls,  is  a 
seaport  with  excellent  shipping  facilities,  which  afford 
means  of  water  communication  with  the  ocean  and  the 
great  lakes  for  eight  months  in  the  year.  The  Cana- 
dian Pacific  Railway  passes  through  this  town,  and  the 
Grand  Trunk  railway  is  reached  by  means  of  a  ferry  to 
the  opposite  shore  of  the  River  St.  Lawrence.  It  is 
intended  to  transmit  power  under  20,000  volts  pressure 
to  this  town  for  manufactures  of  various  kinds  on  an 
extensive  scale. 

The  present  development,  for  which  contracts  have 
been  let,  and  on  wiiich  construction  will  be  commenced 
shortly,  will  consist  of  the  installation  of  turbines  and 
generators  for  30,000  horse-power,  with  provision  for 
extension  up  to  150,000  horse  power.  Twenty  thou- 
sand horse-power  of  this  will  be  in  the  form  of 
alternating  current  for  transmission  to  Three  Rivers, 
and  10,000  horse-power  in  low-voltage  direct  current, 
to  be  used  in  various  electro-chemical  industries  in  the 
vicinity  of  the  falls.  The  water  is  to  be  taken  in  from 
the  side  of  the  river  just  at  the  head  of  the  falls,  and 
carried  back  in  a  head-race  1,200  feet  long,  100  feet 
wide  and  16  feet  deep.      The  arrangement  of  the  head- 
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Map  Showing  Proposed  Water  Power  Development  at  Shawinigan  Falls. 

the  falls    to    develop    igo,ooo    horse-power,    under  the  race  entrance  will  naturally  tend  to  allow  the  draft  over 

working  head  of  120    feet,    on    the    shafts    of    turbines  the  falls  to  carry  off  the  frazil   and  anchor  ice    which   is 

having  80  per  cent,  efficiency.      Of  this  amount  150,000  such  a  bugbear  to  all  engineers  who  have  to  deal  with 

horse-power  could  safely  be  used.  water  powers  in  Canada. 

The  falls  are  favorably  situated  as   regard  saccess  to  The  bulkhead  is  to  be  of  concrete,  with    steel  grates 

rail  and  water  shipping  facilities.     The  Great  Northern  operated  by  pneumatic  pressure,  in  front  of  feeder-pipe 

Railway,  which  is  a  link  in    the    short    line    route   from  inlets,  and  from  here  the  water  will  be   carried   down  in 

Chicago  and  Parry  Sound  to  Quebec  by  way  of  Ottawa,  steel  feeder  pipes  13    feet    in   diameter    and    about   550 

passes  close    to    the    falls,    and    the    construction  of  a  feet  long.      Each    of   these    pipes    will    carry    sufficient 

siding  4^2  miles  long  to  this  road  will  be  commenced  in  water  to    develop    10,000    horse-power    net,    under   the 

the  early  spring.      This   will    give    communication   with  working  head  of  120    feet.      Two    of  the    pipes    will    be 

Quebec,  90  miles  distant  in  one  direction,   and  with   the  connected  to  two  pairs  of  twin    turbines,    each  of  5,000 

great  west  by  the  shortest    known    route,  in    the    other  h.p.  capacity,  running  at    300    revolutions    per  minute, 

direction.     The    Canadian    Pacific    Railway,    Canada's  each  direct  connected    to    an    alternating-current  5,000 

transcontinental  line,  passes  within  10  miles  of  the  falls  h.p.  generator.      These  generators    will  be   among  the 

on  the  opposite  side  of  the  river,  and  a  siding  from   this  largest  horizontal  shaft  generators    yet    built,   and    will 

road  has  been  located  by  the  engineers.     The  operation  weigh  in  the  neighborhood  of  100  tons.      A  pair  of  gate 

of  the  Montreal  and  Quebec    division    of   the  Canadian  valves  78  inches  in  diameter,    with    pneumatic   lift,    will 

Pacific  Railway  and  a  considerable  section  of  the  Great  control  each  unit  of  5,000  horse-power,  so    that    should 

Northern  Railway  by  electricity,  using  either  the  trolley  one  unit  require  to  be  stopped,  the  opposite  one  on   the 

or  the  third-rail  system,  is  claimed  by  the   engineers  to  same  pipe  can  be  kept  running.     The  turbines  operating 

be    well    within    the    commercial     possibilities    of    this  the  direct-current  generators  will    consist   of  four  pairs 

development.  of  twin  turbines,  each   of    2,500    h.p.    capacity,    having 

Three  Rivers,  a    town    of   9,000    inhabitants,   at   the  two  direct-connected  generators,    one    on    each    end  of 
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the  driving  shaft.      Each  of  these  2,500  h.p.    units    will 
also  be  controlled  by  separate  sjate  valves. 

-A  special  feeder  pipe  4  feet  in  diameter  will  run  the 
exciters  and  the  air  compressor,  supplying-  air  for  the 
operation  of  g^ate  valves,  switches,  etc.  .All  the  feeder 
pipes  are  to  be  coned  down  and  provided  with  numerous 
pop  valves  and  large  air  cushion  cylinders  to  relieve 
water  hammer.  The  governors  will  be  operated  by 
compressed  air,  and  in  operating  the  cylinder  gates  of 
turbines  a  novel  arrangement  has  been  devised,  so  that 
no  moving  part  of  the  mechanism  will  operate  under 
water.  Roomy  tunnels  well  above  back-water  level 
will  run  between  the  generators  and  switchboards  and 
transformers.  The  switches  will  be  operated  by  com- 
pressed air,  and  the  switchboard  is  so  located  as  to 
overlook  all  the  generators  and  exciters. 

The  transmission  lines  to  Three  Rivers,  operating 
under  a  pressure  of  20,000  volts,  will  be  two  in  num- 
ber, one  on  each  side  of  the  river,  so  as  to  avoid  the 
risk  of  total  loss  of  line  from  forest  fires  which  might 
occur  in  the  wooded  country  through  which  the  lines 
will  pass.  These  lines  will  be  17  miles  long,  of  which 
15  miles  will  be  dead  straight.  Wire  will  be  bare 
copper,  on  triple  petticoated  insulators  set  on  suitable 
cross  arms  on  heavy  cedar  poles  set  6  feet  into  ground, 
100  feet  apart. 

A  triple  line  of  lightning  arrestor  wires,  grounded  at 
every  fourth  pole,  will  be  carried  over  the  transmission 
lines.  The  transformers  at  both  ends  will  be  oil-filled 
self-cooling. 

Messrs.  T.  Pringle  &  Son,  of  Montreal,  are  the 
company's  engineers  for  both  the  hydraulic  and 
electrical  development,  W.  C.  Johnson,  engineer  of  the 
Niagara  Falls  Hydraulic  Power  &  Manufacturing  Com- 
pany, being  consulting  engineer.  VVm.  Israel  Bishop 
will  be  engineer  in  charge,  and  F.  H.  Leonard  will 
have  charge  of  the  designing  and  installation  of  elec- 
trical apparatus. 

For  the  above  particulars  we  are  indebted  to  the 
Electrical  World. 


INSPECTION  OF  STEAM  BOILERS  IN 
BRITISH  COLUMBIA. 
The  Legislature  of  the  province  of  British  Columbia 
has  passed  a  bill,  which  received  its  third  reading  on 
February  13th  last,  to  provide  for  the  inspection  of 
steam  boilers.  It  is  entitled  "  An  .Act  respecting  the 
Inspection  of  Steam  Boilers,"  and  is  as  follows  : 

ACT   RESPECTING    THE    INSPECTION   OF   STEAM    BOILERS. 
Her  Majesty,  by  and  with  the  advice  and  consent  of  tlie  Legisla- 
tive Assembly  of  the    Province  of   British    Columbia,    enacts    as 
follows  : 

1.  This  Act  may  be  cited  as  the  "  Steam  Boiler  Inspection  .Act, 
1899." 

2.  The  expression  "  boiler  "  wherever  the  same  occurs  in  this 
Act  includes  the  steam  engine  or  engines,  and  every  part  thereof 
and  all  apparatus  and  things  attached  to  and  connected  therewith, 
or  used  with  reference  to  any  such  boiler  or  engine. 

3.  This  Act  shall  not  apply  to  railway  locomotives  on  railways 
under  the  supervision  of  the  Dominion  of  Canada,  nor  to  anj- 
boiler  subject  to  inspection  under  the  laws  of  the  Parliament  of 
Canada,  nor  to  any  boiler  with  a  capacity  of  two  horse  power  or 
under. 

4.  The  Lieutenant-Governor  in  Council  may  constitute  such 
portions  of  the  Province  as  he  may  think  proper  into  Steam  Boiler 
Inspection  Districts,  and  may,  from  time  to  time,  alter  such 
districts. 

5.  For  each  of  such  districts  the  Lieutenant-Governor  in 
Council  shall  appoint  an  Inspector,  to  be  called  Inspector  of 
Steam  Boilers. 


6.  It  shall  be  the  duty  of  each  Inspector  to  inspect  the  steam 
boilers  within  his  district  before  the  same  shall  be  used,  and  once 
at  least  in  each  year  to  inspect  and  thoroughly  test  all  steam 
boilers  within  his  dis'rict. 

7.  Nothing  in  this  .\cl  shall  be  construed  to  prevent  the  use  of 
any  boiler  or  steam  generator  which  may  not  be  constructed  of 
riveted  iron  or  steel  plates,  when  the  Insp.»ctor  has  satisfactory 
evidence  that  such  boiler  or  steam  generator  is  equal  in  strength 
and  as  safe  from  explosion  as  boilers  of  the  best  quality  con- 
structed of  riveted  iron  or  steel  plates. 

8.  (I.)  Every  steam  boiler  shall  be  provided  with  a  fusible  plug, 
approved  by  the  Inspector,  inserted  in  the  flues,  crown  sheet  or  other 
part  of  the  boiler  most  exposed  to  the  heat  of  the  furnace  when 
the  water  falls  below  the  prescribed  limits,  so  that  the  plug  will 
fuse  and  put  out  the  fire. 

(a.)  Each  boiler  shall  have  a  safety  valve  of  approved  pattern 
of  not  less  than  one  square  inch  of  area  to  three  square  feet  of 
grate  surface  ;  if  it  be  a  water  tube  boiler,  it  shall  have  one 
square  inch  of  area  to  six  square  feet  of  grate  surface.  This 
safety  valve  shall  be  set  by  the  Inspector  to  the  pressure  of 
steam  allowed  by  him. 

(b. )  No  person  shall  alter  in  any  way  the  weight,  or  if  a 
spring  loaded  safety  valve  is  used,  no  one  shall  alter  the  spring 
so  as  to  carry  a  greater  pressure  than  allowed  by  certificate  of 
Inspector,  under  a  penalty  of  not  exceeding  one  hundred  dollars. 

9.  Every  steam  boiler  slmll  also  be  provided  with  one  or  more 
;team  gauges,  tricocks,  gauge  glass  and  safety  valve,  tested  an- 
nually, unless  the  Inspector  shall  specially  certify  the  same  to  be 
imnecessary. 

10.  The  certificate  of  inspection  10  be  granted  under  this  Act 
shall  be  in  the  form  set  out  in  .Schedule  A. 

11.  The  said  certificate,  together  with  a  copy  of  sections  21 
and  22  of  this  Act,  shall  be  posted  up,  and  be  kept  posted  up  in  a 
conspicuous  place  on  the  steam  boiler,  or  in  the  engine  room 
where  such  steam  boiler  is  being  operated,  in  such  place  as 
the  Inspector  shall  direct,  and  no  person  operating  such  steam 
boiler  shall  operate  the  same  at  a  higher  pressure  than  that 
authorised  in  the  certificate. 

12.  (a)  An  appeal  shall  lie  from  any  ruling  or  decision  of  an  In- 
spector, to  the  Chief  Commissioner  of  Lands  and  Works,  whose 
decision  shall  be  final,  and  the  said  Chief  Commissioner  shall  have 
power  to  order  the  payment  of  a  reasonable  sum  for  costs, 
and  in  case  of  default  in  payment  pursuant  to  such  order,  the 
same  may  be  recovered  in  any  Court  of  competent  jurisdiction 
by  the  party  or  parties  to  whom  awarded. 

(b)  In  any  appeal  it  shall  be  lawful  for  the  Chief  Commis- 
sioner of  Lands  and  Works,  if  he  think  fit,  to  summon  to  his 
assistance  an  expert  engineer  who  shall  attend  and  assist  ac- 
cordingly. 

13.  In  addition  to  the  annual  inspection,  it  shall  be  the  duty 
of  each  Inspector  to  examine  at  any  time,  when  in  his  opinion 
such  examination  shall  become  necessary,  all  such  steam  boilers 
within  his  district  as  shall  become  unsafe  from  any  cause,  and 
to  notify  the  owner  or  person  using  such  steam  boilers  of  any 
defect,  and  what  repairs  are  necessary  in  order  to  render  them 
safe. 

14.  The  Inspector  shall  have  the  right,  at  all  reasonable  hours, 
to  examine  steam  boilers  in  course  of  construction  or  repair, 
and  to  refuse  to  grant  a  certificate  for  any  steam  boiler  found 
to  be  defective  according  to  the  provisions  of  this  .Act,  or  of 
which  such  examination  has  been  refused. 

15.  Each  Inspector  shall  keep  a  register  of  the  inspections 
and  certificates  made  and  granted  by  him,  of  all  repairs  or- 
dered by  him,  of  all  steam  boilers  condemned  by  him  as  un- 
safe, of  all  accidents  to  steam  boilers  whether  by  explosion  or 
otherwise,  and  of  all  casualties  that  may  happen  or  occur  in 
connection  with  steam  boilers  within  his  district. 

16.  The  Chief  Commissioner  of  Lands  and  Works  may  or- 
der an  investigation  to  be  made,  by  any  person  or  persons, 
into  the  cause  of  any  accident  to  any  steam  boiler,  attended 
or  not  attended  with  loss  of  life,  and  the  person  or  persons  so 
appointed  may  summon  witnesses  and  compel  their  attendance 
before  him  or  them,  by  the  same  process  as  Courts  of  Justice, 
and  may  administer  oaths  and  examine  witnesses  touching  the 
cause  of  such  accident,  and  shall  report  thereon  to  the  Chief 
Commissioner. 

17.  Each  Inspector  shall  annually,  on  or  before  the  first  day 
January,  send  to  the  Chief  Commissioner  of  Lands  and  Works 
a  concise  report  of  all  inspections  and  transactions  connected 
with    the  performance    of  his  duties,    and  of  all    accidents    and 
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casualties  to  steam  boilers,  whether  by  explosion  or  otherwise, 
that  have  happened  or  occurred  within  his  dislriLt  during  the 
year. 

18.  The  fees  to  be  paid  for  inspection  and  the  salary  of  the 
Inspectors  shall  be  fixed  by  the  Lieutenant-Governor  in  Coun- 
cil. 

19.  Every  person  who  constructs  steam  boilers  known  to  be 
imperfect,  or  who  drifts  any  rivet  hole  to  make  it  come  fair, 
shall  be  liable  to  a  fine  of  two  hundred  dollars. 

20.  It  shall  be  the  duty  of  owneis  or  managers  of  steam 
boilers  to  allow  the  Inspector  free  access  to  the  same,  and  to 
furnish  water  and  fill  the  boiler  and  remove  the  jacket  or  cov- 
ering when  directed  by  the  Inspector,  to  enable  the  Inspector 
to  make  a  proper  test,  and  all  engineers  operating  such  steam 
boilers  shall  assist  the  Inspector  in  his  examination,  and  shall 
point  out  to  him  any  defect  that  they  may  know  or  believe 
to  exist  in  the  steam  boiler  in  their  charge,  subject  to  a  penalty 
of  not  less  than  twenty  dollars  nor  more  than  three  hundred 
dollars. 

21.  Any  person  operating  a  steam  boiler,  as  well  as  the  les- 
see or  owner  thereof,  in  case  the  same  is  being  operated  with 
his  consent,  without  there  being  an  unexpired  certificate  of  in- 
spection thereof,  shall  be  liable  to  a  penally  of  five  dollars  a 
day  for  each  day  that  he  shall  operate  such  uncertificated  steam 
boiler  ;  provided,  however,  that  the  penalties  herein  enacted 
shall  not  take  effect  until  after  the  expiration  of  four  months 
after  this  Act  shall  have  come  into  force,  nor  in  cases  where 
there  is  no  such  certificate  owing  to  the  neglect  or  default  of  an 
Inspector. 

22.  It  shall  be  the  duty  of  the  person  operating  or  owning  any 
boiler  pronounced  by  the  Inspector  unsafe,  to  cease  to  use  the 
same  until  such  repairs  as  are  indicated  by  the  Inspector  are 
made,  and  in  case  of  failure  to  comply  with  the  requirements  of 
the  Inspector,  the  person  owning,  as  well  as  the  person  operating, 
any  such  boiler  shall  be  liable  to  a  fine  not  exceeding  one  hun- 
dred dollars,  and  shall  also  be  liable  for  any  damage  to  person 
and  property  resulting  therefrom. 

23.  Any  Inspector  who  shall  wilfully  certify  falsely  regarding 
any  steam  boiler  shall,  on  conviction,  be  liable  to  a  fine  of  not  less 
than  fifty  dollars  and  not  exceeding  five  hundred  dollars. 

24.  .\ny  person  violating  the  provisions  of  section  1 1  of  this  Act 
shall  be  liable  to  a  penalty  of  not  less  than  ten  dollars  and  not 
more  than  fifty  dollars. 

25.  No  Inspector  shall  act  as  agent  for  the  sale  of  boilers  un- 
der a  penalty  of  removal  by  the  Lieutenant-Governor  in  Council. 

26.  Any  penalty  recovered  under  this  Act  shall  form  part  of 
the  Consolidated  Revenue  Fund. 

27.  All  penalties  imposed  under  this  Act  shall  be  recoverable 
before  a  Justice  of  the  Peace,  a  Police  Magistrate,  or  a  Stipend- 
iary Magistrate.  Such  Justice  of  the  Peace,  Police  Magistrate, 
or  Stipendiary  Magistrate,  in  case  the  penalty  awarded  by  him 
be  not  forthwith  paid  upon  conviction,  with  such  costs  as  shall 
be  awarded,  shall  levy  the  same  by  distress  and  sale  of  the  goods 
and  chattels  of  the  offender,  by  warrant  under  his  hand  and  seal. 

28.  In  default  of  the  payment  of  the  penalty  and  costs,  or  of 
sufficient  distress,  the  offender  may,  by  warrant  under  the  hand 
and  seal  of  the  convicting  Justice  of  the  Peace,  Police  Magis- 
trate, or  Stipendiary  Magistrate,  be  imprisoned  in  the  nearest 
goal  or  lock-up  for  a  period  of  not  less  than  fourteen  days,  and 
not  more  than  six  months,  at  the  discretion  of  such  Justice  of 
the  Peace,  Police  Magistrate,  or  Stipendiary  Magistrate. 

29.  No  conviction  or  warrant  of  commitment  under  this  .Act 
shall  be  vacated,  quashed  or  set  aside  for  want  of  form,  or  be 
removed  by  writ  of  certiorari  or  other  process  into  the  Supreme 
Court. 

30.  (a)  The  Lieutenant-Governor  in  Council  may  make  rules 
and  regulations  for  the  testing  of  steam  boilers,  and  all  matters 
connected  with  the  construction  and  working  thereof,  including 
the  examination  of  persons  in  charge  of  same. 

(b.)  Any  rules  and  regulations  made  under  the  authority  of 
this  section,  shall,  after  publication  in  the  British  Columbia 
Gazette,  have  like  force  and  effect  as  if  herein  enacted. 


SCHEDULE   "A." 

Certificate  of    Inspection    of    Steam    Boiler. 

certificate  expires 
Province    op   British  Columbia.    !-  18        . 


"j       This  ce 


boiler  by  which  it    may   be   readily  identified],   and   having 
carefully    examined  said   steam   boiler,  have   found    the  same    in 
condition,  and  therefore  authorize  a  steain   pressure  of 
pounds  to  the  square  inch  and  no  more. 
Dated  this  day  of  18 


Inspector. 


MUNICIPAL  LIGHTING  PLANT  AT  ACTON. 

The  village  of  Acton,  Ont.,  is  now  supplied  with  arc  and 
incandescent  electric  lights  by  a  municipal  plant,  which  was 
started  up  for  the  first  time  on  January  28th,  just  two  months  and 
one  week  after  the  contracts  were  signed. 

The  power  house  is  a  stone  structure,  24  x  50  feet,  floored  with 
maple,  with  walls  and  trimmings  of  dressed  red  birch.  The 
engine  and  dj'namo  room  is  24  x  37  feet,  and  the  boiler  room  24  x 
13  feet.  The  engine  is  of  the  Wheelock  type,  capacity  75  h.p. 
nominal  ;  and  the  boiler  90  h.p.  These  were  supplied  by  the 
Goldle  &  McCulloch  Co.,  Gait,  and  uphold  the  reputation  of  that 
well-known  firm.  The  dynamo  is  a  fifty  kilowatt  alternating 
current  machine,  with  a  capacity  of  1,000  incandescent  lights. 
There  is  a  fine  two-panel  marble  switchboard,  with  full  com- 
plement of  controlling  instruments,  and  56  32  c.p.  incandescent 
street  lamps,  arranged  in  two  circuits  independent  of  each  other, 
and  ;i  third  circuit  for  domestic  and  commercial  service,  also 
independent.  The  electrical  machinery,  wiring,  etc.,  was  con- 
tracted for  by  the  W.  A.  Johnson  Electric  Company,  of  Toronto. 
The  main  driving  belt  is  )6  inches,  65  feet  long,  and  the  dynamo 
belt  is  a  10  inch,  double,  endless.  Both  were  supplied  by  the 
belting  department  of  the  Acton  Tanning  Company. 

Mr.  Reynolds,  the  electrician,  had  the  general  oversight  of 
plans  and  arrangements ;  Messrs.  Forbes  and  Graham  of  the 
erection  of  the  power  house;  Mr.  W.  Cowan,  of  the  Goldle  & 
McCulloch  Co.,  of  the  placing  of  the  boiler  and  engine  ;  and  Mr. 
H.  J.  Hurd  superintended  the  construction  of  the  electrical  work 
for  the  W.  .A..  Johnson  Electric  Co. 


MOONLIGHT  SCHEDULE  FOR  MARCH. 


Day  of 
Month. 

Liglit. 

Extinguish. 

No.  of 
Hours. 

h.m. 

H.M. 

H.M. 

I  .  .  .  . 

P.M.     6.10 

P.M.    11.30 

5.20 

2.  .  .  . 

6.10 

A.M.      1. 00 

6.50 

3.... 

.       6.10 

"         '-30 

7.20 

4 

6. 10 

„         2.40 

S.30 

5.... 

6.20 

"       3-3° 

9.10 

6 

1       6.20 

//       4.20 

10.00 

7.... 

/       6.20 

"       5-'o 

10.50 

8.... 

'       6.20 

"       5- 20 

I  1.00 

9.... 

6.30 

"       5- 20 

10.50 

10. . . . 

'       6.30 

"       5- 20 

10.50 

1 1 ... . 

'       6-3° 

"         5-20 

10.50 

12. . . . 

'       &-30 

"       5- 10 

10.40 

13.... 

'       7-4° 

"       510 

9-3° 

14.... 

S.40 

"      5-'° 

8.30 

15.... 

.       9.40 

"       5- 10 

7-3P 

16 

,     10.50 

"       S-'o 

6.20 

17   ... 

/     1 1 . 00 

"       5- 10 

6. 10 

18 

'     H-50 

"       S-io 

5.20 

19.... 
20. . .  . 

"       5-'o| 

A.M.    12.40 

4-3° 

21 ... . 

//         1.20 

,.       5.00 

3-4° 

22. . . . 

ir          2.00 

"       5.00 

3.00 

23.... 

"          2-30 

-/       5.00 

2.30 

24.,.. 

No  Light. 

No  Light. 

25.... 

No  Light. 

No  Light. 

26.... 

No  Light. 

No  Light. 

27.... 

No  Light. 

No  Light. 

28.... 

P.M.     6.50 

P.M.    9.20 

2.30 

29.... 

„         6.50 

//     10.20 

3-3° 

30.... 

6.50 

„     11.30 

4.40 

31.... 

' 

6.50 

A.M.    12.30 

.S-40 

Total I  ^5- 30 


I  hereby  certify  that  I  have  this  day  inspected  the   steam  boiler 
owned  by  of  In 

the    Province   of  British   Columbia   [give  discription  of   steam 


The  Pitting  of  Boilers.— Investigations  have  been  made  by 
M.  Olory,  a  French  engineer,  In  regard  to  the  pitting  of  boilers, 
the  result  showing  that  the  powder  thus  formed  contains  86. 
29  per  cent,  peroxide  of  iron,  629  per  cent,  of  grease  and  other  or- 
ganic matter,  and  4.25  percent,  of  lime  salts.  In  one  of  the  tests 
resorted  to  a  polished  iron  bar  was  first  Immersed  in  a  natural 
water  containing  much  oxygen  and  no  lime  salts;  the  bar  gradu- 
ally rusted,  the  corrosion  ceasing  when  the  oxygen  was  used  up 
-  the  bar  being  now  removed,  repollshed,  and  put  back.  It  re- 
mained perfectly  bright.  Repeating  the  experiment,  with  water 
containing  lime,  the  rusting  was  much  less  ceniplele,  the  lime 
salts  forming  a  protective  layer  on  the  Iron,  but  on  polishing  this 
off  corrosion  recommenced.  In  distilled  water  the  bar  remained 
quite  bright.  The  corrosion  is  much  more  rapid  if  the  water  con- 
tains carbonic  acid  gas  as  well  as  oxygen. 
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(Co^rc^pondencc  of  The  Canadian  Elkltrical  News.) 

MCGILL    INIVERSITY   LECTURE — "ELECTRICITY    AS   A   FACTOR    IN 
MODERN    DEVELOPMENT." 

The  annual  iiniversily  lecture  of  McGill  was  delivered  on 
February  i7lh  before  a  large  and  representative  audience,  the 
lecturer  being  Prof.  R.  B.  Owens,  chief  of  the  electrical  deparl- 
menl.  Prof.  Owens  chose  as  his  subject  "  Electricity  as  a  Factor 
in  Modern  Development."  .\t  thcoulset  he  referred  briefly  to  the 
relation  of  Ihe  world's  material  and  social  progress  10  the  work  of 
the  engineer — the  man  who  economically  converts  the  materials 
and  forces  of  nature  to  useful  and  social  ends.  A  single  inven- 
tion— the  steam  engine — had  made  more  history  in  its  short  life 
than  half  Ihe  world's  rulers.  By  the  introduction  of  electric  trac- 
tion, not  only  had  Ihe  sanitary  conditions  of  our  cities  been  im- 
proved, but  healthy  country  homes  had  been  substituted  for  the 
overcrowded  tenement.  Electric  traction  was  not  dangerous  at 
higher  speeds  than  is  possible  with  horses,  and  the  small  cost  of 
electric  operation  permitted  of  low  fares  being  charged.  The 
effect  of  rapid  transit  on  urban  architecture  was  also  plainly  seen. 

In  regard  to  electric  power  for  industrial  purposes,  Prof.  Owens 
said  that  he  thought  Ihe  change  from  older  methods  of  factory 
driving  to  the  present  one  of  using  electric  motors  had  a  distinct 
and  elevating  influence  upon  the  character  of  the  men  employed. 
So  scrupulously  clean,  cheerful  and  healthy  had  many  modern  shops 
become,  that  positions  in  them  are  eagerly  sought  by  persons  of 
both  sexes  of  genuine  culture  and  refinement.  For  example,  Ihe 
Weston  Electrical  Instrument  Company,  of  New  Jersey,  were 
erecting  a  new  shop  for  the  manufacture  of  their  famous  instru. 
ments,  in  which  not  only  are  mauual  operations  reduced  to  a 
minimum,  and  a  pure  sunlight  effect  maintained  by  skilful  coloring 
and  Ihe  intelligent  use  of  electric  lights,  but  the  very  air  the  em- 
ployees breathe  is  first  mechanically  cleansed  of  every  germ  and 
dust  particle  it  contains. 

The  ijuestion  of  the  place  of  engineering  in  the  coming  univer- 
sity was  dealt  with.  The  speaker  said  that  just  as  a  general 
knowledge  of  science  had  become  to  be  considered  an  essential 
in  every  course  intended  to  afford  a  liberal  education,  so  a  general 
knowledge  of  the  applications  of  the  science  would  likewise  be 
regarded.  In  other  words,  the  broad  principles  of  engineering 
would  be  included  in  every  university  course,  and  the  special 
branches  would  be  taught  in  graduate  technical  schools.  But 
this  would  not  come  immediately — not  until  the  supply  of  engineers 
more  nearly  equalled  the  demand  for  them,  for  only  then  could 
they  be  expected  to  spend  more  than  four  years  in  preparation  for 
their  work.  For  the  present,  then,  electrical  as  well  as  other 
special  branches  of  engineering  must  be  conducted  as  under- 
graduate work,  but  so  rapid  have  been  the  advances  in  the 
development  of  electricity,  and  so  vast  are  the  facilities  for  experi- 
ment possessed  by  the  larger  manufacturing  companies,  that  the 
school  is  in  general  behind  Ihe  factory.  Consequently,  every 
effort  must  be  made  to  keep  in  close  touch  with  best  current  prac- 
tice. This  it  would  be  sought  to  accomplish  in  two  ways — first, 
by  equipping  the  electrical  laboratories  with  the  best  facilities  for 
investigation  that  could  be  obtained,  most  of  the  machines  upon 
which  tests  are  to  be  made  being  supplied  by  the  manufacturing 
companies,  as  different  new  types  are  developed  ;  and,  secondly, 
by  having  practical  engineers,  engineers  of  the  better  electrical 
manufacturing  companies,  and  others  engaged  in  special  work, 
deliver  lectures  on  special  subjects  from  time  to  time. 

Prof.  Owens  said  that  few,  if  any,  schools  of  electrical  engi- 
neering were  more  happily  situated  than  McGill.  With  the 
splendidly  equipped  factories  of  the  Canadian  General  Electric 
Company  at  Peterborough,  the  Royal  Electric  Company  at  Mon- 
treal, and  Ihe  magnificent  water  power  developments  at  Lachine 
and  Chambly,  all  wilhin  easy  reach,  the  student  would  quickly 
learn  the  bearing  of  his  subject  upon  the  commercial  and  indus- 
trial interest  of  the  Dominion,  and  it  was  the  speaker's  highest 
ambition  that  the  splendid  water  powers  of  Canada  should  be 
guided  into  useful  channels  largely  by  graduates  of  McGill 
University. 

Prof.  Owens  then  returned  to  his  original  subject,  and  traced 
in  more  detail  the  developments  in  the  several  branches  of  elec- 
trical work.  His  remarks  in  this  connection  are  given  below  in 
full: 


I  1.1:1  fKIC  LIOliriNl.'.. 

Sir  Humphery  Davy,  with  a  battery  of  copper  zinc  elements, 
gave  us  Ihe  electric  arc  in  1810,  by  passing  a  current  of  electric- 
ity between  the  ends  of  carbon  pencils  held  a  small  distance  apart 
in  air,  but  the  generation  of  electricity  by  chemical  means  was 
then,  and  still  is,  too  expensive  for  commercial  use.  It  was  not 
until  after  the  discovery  of  the  principle  of  Ihe  dynamo  by  Henry 
in  1830,  and  Faraday  in  1S31,  that  the  way  was  opened  for  Ihe 
general  application  of  the  most  beautiful  and  easily  managed  of 
all  forms  of  physical  energy. 

Coupled  with  the  steam  engine  and  water  wheel,  the  dynamo 
converts  the  solar  energy  of  our  coal  fields  and  waterfalls  into  a 
subtle  and  powerful  force,  whose  applications  are  literally  without 
number. 

L'naffected  by  gravity  or  temperature,  capable  of  indefinite  sub- 
division and  highly  eflicient  conversion,  and  requiring  the  siniplesl 
of  all  means  of  conveyance — a  stationary  metal  conductor — no 
limit  can  be  put  upon  the  use  of  electric  power. 

By  1S70  the  dynamo  machine  might  be  said  to  have  reached  a 
commercial  form,  but  the  problem  of  electric  lighting  was  not 
solved  until  10  years  later.  On  February  5th,  1880,  Mr.  Edison 
filed  an  application  for  a  patent  on  a  system  of  electric  lighting 
involving  the  use  of  high  resistance  electric  lamps,  arranged  In 
multiple  circuit  across  the  terminals  of  a  low  resistance  dynamo, 
solving  by  this  combination  the  then  serious  problem  of  the  sub- 
division, as  it  was  called,  of  Ihe  electric  light. 

In  September,  1882,  the  Edison  Electric  Illuminating  Company 
of  New  York,  started  their  Pearl  street  central  station,  to  supply 
current  on  a  commercial  scale  to  the  down-town  or  business  dis- 
tricts of  the  cily,  and  within  the  next  few  years  about  this  old 
station  were  worked  out  many  of  the  problems  of  central  station 
practice. 

So  rapidly  were  the  advantages  of  Ihe  incandescent  lamp  .ap- 
preciated for  interior  lighting,  and  the  electric  arc  for  street 
illumination,  that  in  less  than  a  single  generation  from  fifteen  to 
twenty  million  Incandescents  and  nearly  half  a  million  arcs  are 
now  in  use  in  a  single  country — the  United  States. 

In  the  early  days  of  the  industry  when  the  problems  of  insula- 
tion and  distribution  were  imperfectly  understood,  it  was  neces- 
sary to  use  low  electric  pressures  and  to  place  the  central  station 
close  to  the  district  to  be  supplied,  but  now  that  we  have  become 
familiar  with  pressures  of  ten,  twenty,  thirty  and  forty  thousand 
volts,  and  the  possibilities  of  alternating  currents  for  transmission 
and  distribution  are  better  known,  the  station  may  be  located  well 
outside  the  limits  of  Ihe  average  city,  feeding  into  suitable  sub- 
stations wherever  current  is  required.  This  means  both  a  great 
economy  In  the  cost  of  generation  and  the  absence  of  the  familiar 
sinoke  nuisance. 

The  most  notable  example  of  this  practice  of  concentrating  all 
generating  machines  in  a  single  plant  at  a  distance  from  the  dis- 
tricts to  be  supplied,  is  that  of  the  Third  Avenue  Railway  Com- 
pany, of  Ne%v  York.  They  are  now  installing  the  largest  steam 
electric  plant  in  existence,  consisting  of  sixteen  6000  horse  power 
dynamos,  having  a  combined  capacity  of  nearly  100,000  horse 
power,  the  equivalent  of  more  than  a  million  16  candle  power 
incandescent  lamps.  The  station  will  be  situated  on  the  upper 
end  of  Manhattan  Island,  by  Ihe  East  River,  and  will  distribute 
current  by  underground  conductors,  at  a  pressure  of  10,000  volts, 
to  sub-stations  in  all  parts  of  the  city.  From  the  sub-stations  cur- 
rent will  be  supplied  for  surface  and  elevated  railways,  electric 
lighting,  motors,  etc.  Aside  from  the  economy  affected,  this  ar- 
rangement will  have  a  tremendous  effect  in  purifying  the  atmos- 
phere of  New  York.     But  no  such  scheme  is  necessary  here. 

Happy,  and  thrice  happy,  should  the  people  of  this  city  be,  be- 
cause of  the  magnificent  water  power  that  Is  being  developed  at 
her  very  gates.  Within  easy  reach  of  Montreal  there  is  more 
hydraulic  power  than  in  the  whole  of  Switzerland,  and  when  fully 
developed  and  electrically  applied  we  should  have  here  the  elec- 
tric city  of  the  Dominion.  But  as  brilliant  as  have  been  the  ad- 
vances in  electric  science,  we  are  still  far  short  of  what  we  hope 
the  future  holds. 

CONVERSION   OF   ENERGY. 

The  two  engineering  problems  that  excite  most  interest  to-day, 
are  Ihe  efficient  conversion  of  the  energy  of  fuel  into  electric 
energy,  and  the  conversion  of  electric  energy  into  light,  without 
accompanying  heat.  The  steam  engine  converts  only  from  five 
to  ten  per  cent,  of  the  chemical  energy  of  coal  into  mechanical 
power,  while  the  dynamo  converts  from  ninety  to  ninety-five  per 
cent,  of  the  mechanical  power  it  receives  into  electric  power.  In 
point  of  efficiency  the  dynamo  is  practically  perfect,  but  all  therma. 
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engines  are  subject  to  laws  which  under  working  conditions  sadly 
limit  their  efficiency.  Therefore,  the  effort  is  being  constantly 
made  to  convert  the  cheirical  energy  of  carbon  directly  into  elec- 
tric energy  without  passing  through  the  form  of  heat,  a  process 
essentially  similar  to  the  conversion  in  the  ordinary  zinc-copper 
battery,  but,  so  far,  no  practical  carbon  battery  has  been  pro- 
duced. Indeed,  it  is  doubtful  if  the  art  of  government  is  suffi- 
ciently far  advanced  to  withstand  the  social  strain  that  such  a 
revolutionary  invention  would  produce.  It  would  mean  unlimited 
power  at  practically  no  cost,  and  would  occasion  industrial  and 
social  changes  beside  which  those  produced  by  the  steam  engine 
would  dwindle  to  a  vanishing  point. 

The  efficiency  of  the  incandescent  lamp,  though  somewhat  im- 
proved in  late  years,  is  still  extremely  small — only  some  three  per 
cent. — the  major  portion  of  the  electric  power  supplied  being 
dissipated  as  radiant  energy  of  a  wave  length  too  great  to  be  ap- 
preciated by  the  eye. 

V'acuum  tube  lighting,  at  high  frequencies  and  high  potentials, 
promises  something,  but  the  results  so  far  obtained  have  not  been 
all  that  was  anticipated. 

If  our  modern  lighting  apparatus  could  be  brought  to  the  effi- 
ciency of  that  of  the  glow  worm  and  fire  fly,  the  consumption  of 
a  few  tons  of  coal  per  hour  would  light  the  world. 

ELECTRIC  POWER. 

If  a  coil  of  wire  is  made  to  revolve  between  the  poles  of  a 
magnet,  a  current  of  electricity  will  be  generated  in  the  wire,  and 
conversely,  if  a  current  of  electricity  is  sent  through  the  coil 
from  an  external  source,  it  will  tend  to  move.  In  the  one  case 
we  have  a  dynamo,  in  the  other  a  motor.  By  different  arrange- 
ments of  magnets  and  different  groupings  of  conductors,  all  the 
many  types  of  electric  machinery  now  in  use  have  been  evolved, 
but  an  inspection  will  show  that  modern  dynamos  and  motors 
consist  esentially  of  but  two  parts  ;  a  stationary  element,  and  an 
element  having  a  pure  rotary  motion.  This  is  the  acme  of  me- 
chanical simplicity,  and  when  other  features  of  the  electric  motor 
are  considered,  its  small  weight  for  a  given  output,  the  absence 
of  noise,  heal  and  odor,  its  ability  to  operate  in  any  position,  and 
under  any  atmospheric  conditions,  we  are  justified  in  thinking 
that  a  more  perfect  source  of  power  could    hardly    be  conceived. 

Power  distribution  by  electric  motors,  though  first  developed  in 
conjunction  with  electric  lighting,  not  only  now  exceeds  many 
times  the  electrical  interests,  but  has  become  one  of  the  largest 
commercial  enterprises  of  the  globe.  In  1898  more  than  a  mil- 
ion  horse  power  in  electric  motors  was  employed  in  America  in 
street  railway  transportation  alone,  conveying,  by  a  recent  esti- 
mate, more  than  three  billion  passengers,  and  earning  something 
like  $125,000,000.  These  same  railroads  employ  an  army  of 
200,000  men,  and  represent  an  invested  capital  of  from  one  to 
one  and  one-half  billion  dollars. 

When  we  further  consider  the  aggregate  capacity  of  the 
thousands  of  motors  employed  in  the  distribution  of  power  for 
other  than  traction  purposes — in  machine  shops,  cotton  mills  and 
sugar  houses,  in  printing,  pumping,  hoisting,  and  ventilating,  on 
modern  warships  for  steering,  handling  ordnance,  etc.,  to  say 
nothing  ol'  the  apparatus  used  in  the  transmission  of  power,  as 
distinct  from  power  distribution — we  begin  to  form  some  ade- 
quate  idea  of  the   influence  of  this  new  agent. 

Before  the  invention  of  the  steam  engine,  waterfalls  were  of 
first  importance  as  sources  of  power,  and  usually  attracted  settle- 
ments about  them,  but  after  Watt's  discovery  and  Stephenson's 
application  to  the  locomotive,  it  was  found  more  convenient  to 
transport  the  new  source  of  power — fuel — to  different  established 
centres  of  population,  instead  of  moving  the  centres  of  popula- 
tion to  the  sources  of  power.  With  the  advent  of  electricity, 
however,  not  only  have  water  powers  acquired  a  vastly  increased 
value  by  reason  of  the  ease  with  which  their  energy  can  be 
economically  transmitted  over  great  distances,  but  electrical 
methods  of  distribution  have  in  some  cases  actually  superseded 
the  railway  for  fuel  energy  transference,  a  case  in  point  being 
the  recently  established  plant  of  the  Colorado  Springs  Power 
Company,  for  the  transfer  of  the  energy  of  coal  from  a  low  geo- 
graphical level  to  a  higher  one  without  the  necessity  of  over- 
coming gravitational  forces. 

The  first  experiment  to  reveal  the  astonishing  possibilities  of  elec- 
tric power  transmission  was  made  in  1891.  In  that  year  some  200 
horse  power  was  transmitted  over  a  wire,  roughly  one-tenth  of  an 
inch  in  diameter,  from  Lauft'en  to  Frankfort-on-the-Main,  a  dis- 
tance of  108  miles,  with  a  total  loss  in  transmission  and  conver- 
sion of  less  than  30%,  and  this  with  an  electiic  pressure  not  so 
great  as  will  be  used  between  Chambly  and  this  city. 


About  the  same  time,  plans  were  in  preparation  for  harnessing 
the  mightiest  of  all  Nature's  water  powers — Niagara  Falls — and 
a  commission  appointed  to  consider  methods,  including,  among 
other  distinguished  scientists  and  engineers.  Lord  Kelvin,  of 
Glasgow,  and  Professor  Unwin,  of  London,  after  carefully  con- 
sidering all  known  means  of  power  transmission,  unanimously 
adopted  electricity.  To-day,  about  a  mile  above  the  falls,  some 
50,000  horse  power  is  continuoulsy  flowing  from  half  a  score  of 
huge  electric  spinning  tops.  No  feat  of  modern  engineering  has 
been  watched  with  greater  interest  than  this,  and  none  more 
successfully  conducted. 

Though  time  does  not  permit  me,  nor  would  you  find  it  of 
interest  to  go  into  details,  I  may  mention  that  the  power  of 
Niagara  has  been  estimated  at  about  7,000,000  horse  power — 
greater  probably  than  the  physical  force  the  whole  human  race 
is  capable  of  continuously  exerting.  At  present  some  250,000 
horse  power  is  to  be  developed  on  the  American  and  Canadian 
sides,  or  about  5  per  cent,  of  the  total  power  available — not 
enough  to  perceptibly  diminish  the  flow  over  the  falls.  However, 
should  the  whole  be  utilized,  leaving  the  rocky  river  bed  dry  and 
bare,  we  should  but  be  substituting  a  wonderful  cataract  of 
etheric  energy  for  the  splendid  flow  of  gravitational  matter  so 
justly  famed.  Which  spectacle  would  present  greater  beauty 
would  depend  upon  the  individual. 

To  those  who  trace  in  imagination  the  course  of  a  beam  of 
sunlight,  as  it  buries  itself  in  the  ocean,  rises  in  cloud,  and  falls 
again  in  grateful  shower  over  grain  field  and  vineyard,  filling 
brook  and  swelling  river,  and  finally  tumbling  through  mighty 
turbines  and  silently  streaming  from  the  polished  slip  rings  of 
stately  dynamos,  bursting  again  into  wholesome  sunlight,  to 
brighten  the  homes  of  hundreds,  the  substitution  would  but  be  the 
completion  of  a  full  cycle  of  usefulness  and  beauty.  From  either 
standpoint,  however,  Canada  is  fortunate,  for  she  has  water 
power  enough  and  to  spare.  Some  of  this  is  already  being 
splendidly  developed,  but  much  will  not  be  needed  for  many 
years. 

Among  the  best  examples  of  electric  transmission  in  the  world 
are  the  plants  at  Lachine,  Chambly  and  Hamilton.  The  latter 
plant  started  in  September  last,  and  is  now  transmitting  some 
2,500  horse  power  thirty-five  miles,  at  the  enormous  pressure  of 
22,500  volts.  The  two  former  I  suppose  most  persons  in  Mont- 
real have  had  the  pleasure  of  seeing. 

The  question  is  often  asked,  will  electricity  eventually  super- 
sede the  locomotive  on  the  present  steam  railroads?  I  may 
reply  that  careful  estimates  show  no  economy  of  electricity  over 
steam  for  the  handling  of  heavy  fieight  traffic  where  the  number 
of  trains  operated  per  day  is  small,  but  for  passenger  service, 
where  trains  must  be  operated  at  frequent  intervals  on  small 
headway,  the  advantage  is  with  electricity,  and  it  is  probable 
that  because  of  the  smaller  cost,  as  well  as  increased  speed,  such 
cities  as  New  York,  Baltimore  and  Washington  will  be  connected 
by  through  lines  in  the  near  future. 

It  is  also  of  interest  to  inquire  as  to  the  probable  limit  of 
economical  power  transmission  by  electrical  means.  In  reply  to 
this  I  may  say  that  Lord  Kelvin,  after  an  inspection  of  the 
Niagara  plant  in  1897,  is  quoted  as  placing  the  limit  at  about  300 
miles. 

At  Snoqualmie  Falls,  Washington,  there  is  now  being  installed 
a  6,000  horse  power  plant,  to  supply  power  to  the  cities  of  Seattle 
and  Tacoma — one  31  and  the  other  45  miles  distant.  The  pres- 
sure used  is  25,000  volts.  This  voltage,  though  perhaps  the 
highest  in  commercial  use  for  so  large  an  amount  of  power,  is  by 
no  means  the  limit  of  practicable  electric  pressures,  small  amounts 
of  power  being  transmitted  commercially  at  pressures  as  high  as 
40,000  volts,  and  to  distances  of  85  miles.  Recent  experiments 
show  that  the  leakage  losses  in  a  well  constructed  transmission 
line  are  practically  negligible  up  to  pressures  of  from  50,000  to 
60,000  volts.  Beyond  this,  however,  such  losses  seem  to  increase 
rather  rapidly. 

It  is  estimated  that  about  200,000  horse  power  of  electrical 
machinery  is  now  in  use  on  the  American  continent  for  trans- 
mitting the  power  of  falling  water. 

TELEPHONE  AND  TELEGRAPH. 
The  principle  of  the  telegraph  was  discovered  by  Prof.  Joseph 
Henry,  in  1829,  and  first  practically  applied  by  Morse  in  America 
and  Wheatstone  and  Cook  in  England.  The  first  telegraph  line 
in  America  was  erected  between  Baltimore  and  Washington  in 
1844,  and  the  first  message — "What  hath  God  wrought" — is  ever 
recalled  with  increasing  force,  as  we  contemplate  the  vast  net" 
work  of  wire  and  cable  that  now  forms  the  nervous  system  of  the 
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commercial  aiiJ  political  uoriil.  For  a  long  time  the  simple 
Morse  system  of  telegraphy  was  ilie  only  one  in  general  use  in 
America,  and  similarly  the  single  needle  system  in  England,  but 
as  these  became  inadequate  to  the  volume  of  business  lequiring 
to  be  done,  other  and  more  rapid  systems. were  developed. 

The  "duplex"  system,  by  which  two  messages  can  be  sent  in 
opposite  directions  at  the  same  lime  over  the  same  wire,  appeared 
in  1858,  but  did  not  come  into  general  use  until  in  the  early 
seventies.  Later,  in  1878,  Edison  brought  out  his  "quadruples," 
by  which  four  messages  can  be  simultaneously  transmitted  over 
the  same  wire  without  mterference.  Of  late,  the  Delaney  "syn- 
chronous multiplex"  has  taken  a  prominent  place,  but  without 
doubt  the  greatest  advance  that  has  been  made  for  many  years 
in  land  telegraphy  has  occurred  in  the  past  year,  and  is  due  to 
Prof.  Henry  A.  Rowland,  of  Baltimore.  He  has  brought  out  a 
"multiplex  printing  telegraph,"  by  which  sixteen  messages  per 
minute,  of  twenty  words  each,  may  be  sent  over  a  single  wire  by 
operators  skilled  only  in  the  use  of  the  typewriter,  the  messages 
being  automatically  recorded,  not  in  cipher,  but  in  ordinarj-  type, 
at  each  end  of  the  line.  I  had  the  pleasure  of  seeing  his  ap- 
paratus, which  is  a  marvel  of  mechanical  beauty,  in  successful 
operation  a  few  weeks  ago,  over  artificial  lines  varying  from  500 
to  1,000  miles  in  length.  A  modification  of  his  system,  adapted 
to  automatic  sending,  will  transmit  from  3,000  to  4,000  words  per 
minute.  What  this  means  may  be  seen  by  remembering  that  at 
this  rate  the  contents  of  a  New  York  daily  might  be  transmitted 
to  Montreal  in  less  than  an  hour. 

But,  notwithstanding  these  devices,  by  which  the  carr)'ing 
capacity  of  a  single  wire  is  multiplied  many  times,  efforts  are 
continually  being  made  to  do  away  with  wires  altogether,  and  to 
transmit  messages  by  setting  up  electro-magnetic  waves  at 
different  sending  points,  and  using  suitable  detectors  as  receivers. 
•At  the  transmitting  station,  by  means  of  a  key  and  suitable 
sending  mechanism,  a  series  of  electro-magnetic  waves  are 
projected  into  space  and  travel  in  all  directions  with  the  speed  of 
light.  Falling  upon  a  metallic  collector  connected  to  a  tube 
containing  fine  conducting  particles  in  loose  contact,  the  particles 
are  found  to  cohere  and  to  have  an  increased  electric  conductivity. 
This  change  in  their  conduciivily  is  readily  used  to  register  a 
signal.  Other  forms  of  detectors  or  receivers  have  also  been 
devised,  and  some  of  you  probably  remember  the  beautiful 
magnetic  detector  invented  by  Prof.  Rutherford,  shown  by  him 
in  the  McDonald  Physics  Building  some  months  ago. 

Wireless,  or  space  telegraphy,  as  it  is  sometimes  called, 
though  partially  successful  up  to  distances  of  about  twenty  miles, 
will  not,  in  its  present  form,  supersede  the  older  methods.  It  is, 
however,  finding  a  limited  application  in  England,  particularly  in 
their  roast  signalling  system,  and  Mr.  W.  H.  Preece,  in  a  recent 
address  before  the  Institution  of  Civil  Engineers,  states  that  a 
system  of  his  own  is  now  in  use  by  the  Post  Office  and  War 
Departments  of  the  British  Government. 

The  extent  to  which  the  telegraph  in  its  ordinary  form  is  used 
may  be  roughly  gathered  by  recalling  that  in  the  United  States 
there  are  more  than  a  million  miles  of  telegraph  wire,  strung  on 
over  200,000  poles,  and  connected  to  about  25,000  offices.  The 
number  of  messages  annually  transmitted  by  a  single  company 
has  already  reached  some  70,000,000,  resulting  in  a  gross  income 
of  over  $25,000,000. 

The  telegraph  and  cable  systems  of  the  British  Empire  einploy, 
according  to  recent  statistics,  about  the  same  length  of  wire, 
1,111,000  miles,  and  transact  a  proportional  business. 

No  great  advance  has  been  made  in  cable  working  since  Lord 
Kelvin  devised  his  mirror  galvanometer  and  siphon  recorder, 
except  the  application  of  duplex  working,  by  which  the  capacity 
of  cables  has  been  practically  doubled,  but  a  great  number  of 
improvements  in  detail  have  been  effected  and  many  new  cables 
laid,  until  now  some  150,000  miles  of  ocean  cable  are  in  use, 
costing  roughly  about  $150,000,000,  and  requiring  a  fleet  of  over 
twenty  ocean-going  vessels  to  keep  them  in  repair. 

Bell  obtained  his  fundamental  telephone  patent  in  1876,  and  a 
number  of  important  improvements  were  made  shortly  after. 
The  first  Bell  instrument  was  used  both  as  a  receiver  and  trans- 
mitter, but  the  carbon  transmitter  and  induction  coil  made  their 
appearance  within  the  next  year.  Since  then  a  vast  amount  of 
work  has  been  done  in  perfecting  details,  and  now  telephonic 
communication  is  daily  carried  on  between  points  from  1,000  to 
1,800  miles  apart  with  perfect  clearness. 

In  the  United  States  there  are  considerably  over  a  million 
telephone  instruments  in  daily  use,  and  each  day  more  than  three 
million  connections  are  made.     In  England   about    150,000  miles 


ot  telephone  wire  are  in  use,    anil    the    mnnbei"    o!    messages   per 
year  has  reached  something  over  eighty  million. 

OTHER  APPLICATIONS. 

The  most  marked  feature  of  electrical  development  in  the  past 
year  has  been  the  astonishing  growth  of  the  electric  vehicle 
business.  Within  a  few  months,  orders  .'iniotinling  10  $15,000,000 
have  been  received  by  .American  maniifului  ing  couip.inies  from 
Europe,  and  it  is  expected  that  the  entire  cab  syslem  of  Paris 
will  subslilule  elcclricily  as  a  motive  power  before  the  end  of  the 
present  year.  Cleanliness,  increased  speed,  and  the  easing  of 
the  congested  tratlic  conditions  in  our  crowded  business  districts 
are  obvious  results,  but  I  also  look  for  Ihe  betterment  of  our 
country  roads,  even  to  a  greater  extent,  from  Ihe  use  of  llie  auto- 
mobile than  the  bicycle.  The  old  days  of  post  roatis  anil  coiuury 
inns  will  be  revived,  but  electricity  instead  of  horses  will  be  the 
motive  power.  Indeed,  a  company  h.ts  recently  been  organized 
in  Paris  lo  carry  out  this  very  idea. 

The  applications  of  electricity  in  electro-chemical  processes 
and  in  the  refining  of  metals  is  also  most  marked.  In  1S97  the 
oulpul  of  Germ.an  electrolytic  alkali  works  alone  was  20,000  tons, 
and  in  the  past  year  it  is  estimated  that  more  than  300,000,000 
pounds  of  copper  were  electrolilically  refined.  Some  8,000,000 
pounds  of  aluminum  are  also  annuall)-  produced  in  the  same 
manner,  to  say  nothing  of  the  various  products  of  the  electric 
furnace. 

In  hundreds  of  other  ways  electricity  is  playing  a  similar  part. 
In  agriculture,  electrical  methods  of  stimulating  plant  growth 
have  passed  the  experimental  stage.  In  medical  pr;u'tice  it  has 
become  indispensable.  In  domestic  life  the  electric  call-bell, 
chafing  dish  and  fan  motor  bring  a  measure  of  comfort  even  to 
bachelor  quarlers.  Indeed,  no  bounds  can  be  placed  upon  ihis 
spirit  of  the  19th  century,  that  comes 

"To  answer  our  best  pleasure  ;  be't  to  fly 
To  swim,  to  dive  into  the  fire,  lo  ride 
On  the  curl'd  clouds." 


NOTK.s. 

Last  month  it  was  stated  that  "things  would  soon  quiet  down 
with  construction  men,  and  supply  dealers  would  be  correspond- 
ingly affected."  This  is  exactly  the  status  of  business  at  present 
in  ^Iontreal,  with,  however,  every  indication  of  a  brisk  spring 
trade  at  the  opening  of  navigation. 

The  Laurie  Engine  Co.,  of  this  city,  have  just  completed  a  new 
500  h.p.  engine  for  tlie  Winnipeg  Electric  Street  Railway.  This 
engine  is  of  the  vertical  cross-compound  Corii:  s  type,  provided 
with  tail  rods  and  a  shaft  governor.  The  cylinders  are  respec- 
tively high  pressure  18  inches,  and  low  pressure  36  inches  in 
diameter,  with  a  common  stroke  of  two  feet.  The  Hy  wheel  is 
ten  feet  in  diameter  and  weighs  about  fifteen  Ions.  The  working 
steam  pressure  is  to  be  125  lbs.  per  square  inch,  and  llie  speed 
120  revolutions  per  minute. 

The  Lachine  Rapids  Hydraulic  &  Land  Co.,  of  Montreal,  having 
suffered  interruptions  to  iheir  lines,  engaged  detectives  to  dis- 
cover the  miscreants.  As  a  result  a  charge  was  laid  against 
Alexander  Daoust,  under  article  492  of  the  Criminal  Code,  for  at- 
tempting to  damage  wires  used  for  electric  lighting.  The  ni;m- 
ner  in  which  the  interruption  was  caused  was  by  throwing  iron 
hoops  so  that  they  would  rest  on  both  wires,  thus  proilucing  ,1 
short-circuit.  Daoust  was  tried  before  Judge  Desnoyers,  who 
imposed  a  fine  of  $5.00  and  costs,  serving  lo  show  that  the  law 
punishes  any  interference  with  electric  wires. 

The  death  is  announced  of  Mr.  F.  H.  Badger,  jr.,  son  of  Mr. 
F.  H.  Badger,  city  electrician  of  Montreal,  at  35  years  of  age, 
from  pneumonia,  brought  on  by  an  allack  of  la  grippe.  Deceased 
was  for  some  time  in  charge  of  the  conlruclion  department  of  the 
Roval  Electric  Company,  of  this  cily,  later  taking  charge  of  the 
lighting  dep.irlnient  .as  superintendent.  He  left  the  Roy.al  Com- 
pany some  years  ago  to  take  charge  of  the  Montmorency  Power 
Company's  plant  at  Quebec,  succeeding  the  late  Mr.  Mohr. 
Lately  Mr.  Badger  resigned  his  position  with  the  Montmorency 
Power  Company  to  accept  a  position  in  Washington,  LUS..A. 

Motor-vehicles  as  sold  in  Ihe  United  States  will  be  about  as 
useful  in  the  city  of  Montreal  as  a  wheel-barrow.  It  would  appear 
that  the  cities  in  the  United  States  must  be  fairly  level,  judging 
by  the  grades  which  the  aulo-vehicles  are  guaranteed  to  ascend. 
As  Canadians  are  beginning  the  manufacture  of  these  popular 
articles,  they  will  not  be  likely  lo  forget  Montreal,  more  especially 
if  any  of  the  members  of  their  company  have  had  occasion  to 
walk  up-lown  on  a  hot  summer's  day.  If  they  have  driven  in 
Montreal,  they  will  also  remember  that  Ihe  rule  of  the  road  is  'to 
the  jight,'  hence  the  controller  handle  would  be  of  more  use 
arranged  'right '-handed. 

The  upper  pumping  station  of  the  Montreal  waterworks  is 
situated  in  rear  of  the  McOill  College  grounds,  near  the  main 
reservoir.  The  McGill  authorities  claim  that  smoke  from  the 
stack  of  the  station  damages  iheir  instruments.  They  also 
contend  that  leaks  from  the  reservoir  percolate  down  into  Iheir 
grounds  and  untlermitie  the  foundations  of  certain  buildings, 
which  seems  quite  probable,  as  it  has  been  known  for  some  time 
that  the  reservoir  was  defective.  As  a  means  of  overcoming  the 
smoke  nuisance,  the  authorities  of  McGill  have  suggested  that 
electricity  be  utilized  for  pumping  purposes,  the  power  to  be  ob- 
tained from  Ihe  Lachine  Company  or  the  Royal  Electric  Com- 
pany. Thev  h.ave  off"ered  10  submit  a  scheme  if  remunerated  for 
their  work  by  the  council.  That  any  change  will  be  made  is 
extremely  improbable,  as  the  contract  for  a  new  boiler  has 
recently  been  given  lo  Mr.  John  McDougall. 
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SERIES  ARC  LIGHTING.* 


By  \Vm.  a.  Tlrbayne,  E.E. 
Although  the  arc  light  first  made  its  appearance 
about  the  beginning  of  the  present  century,  it  is  only 
within  the  last  quarter  of  a  century  that  it  has  become 
generally  adopted  as  an  illuminant.  About  the  year 
1802,  an  Englishman,  Sir  Humphrey  Davy,  conceived 
the  idea  of  opening  an  active  electric  circuit  between  two 
points  of  carbon.  He  had  at  his  disposal  some  2,000 
cells  of  a  simple  primary  battery,  which  he  connected  in 
series,  and  from  the  extreme  terminals  he  brought  wires 
to  the  ends  of  which  were  connected  small  pieces  of 
charcoal.  These  he  touched  together  and  afterwards 
drew  apart,  and  in  so  doing  the  current  bridged  the  gap 
which  was  made,  appearing  as  a  flame  having  powerful 
heating  properties  and  causing  the  charcoal  tips  to  glow 
to  an  intense  whiteness.  Thus  appeared  the  first  true 
arc  light. 

The  charcoal  points  were  evidently  held  in  a  horizonta' 
position,  as  the  stream  of  vaporized  carbon  appeared  in 
the  form  of  an  "  arch,"  being  impelled  upwards  in  the 
centre  by  the  ascending  currents  of  air  ;  from  this 
phenomenon  we  derive  the  name  "arc"  light.  .About 
thirty  years  after  this  discovery  of  Davy's,  one  Michael 
Faraday  discovered  and  promulgated  the  principle  of 
electro-magnetic  induction.  He  found  that  when  a  steel 
bar  magnet  was  passed  through  a  coil  of  wire  properly 
arranged,  a  current  of  electricity  was  momentarily  in- 
duced in  the  coil,  which  manifested  itself  similarly  as  the 
current  from  a  primary  battery,  and  this  important  dis- 
covery soon  led  to  the  development  of  the  dynamo 
machine  for  producing  powerful  currents. 

Previous  to  the  introduction  of  these  dynamos  the  arc 
light  was  seldom  seen  outside  the  laboratory,  the  ex- 
pense and  annoyance,  coupled  with  the  use  of  acid  bat- 
teries, prohibiting  its  more  extended  adoption.  With 
the  advent  of  the  dynamo,  however,  renewed  interest 
was  taken  in  the  development  of  the  arc  light;  mechan- 
isms called  lamps  were  devised  for  feeding  the  carbons 
together  as  they  wasted  away,  and  improvements  were 
introduced  into  the  current  generators  so  that  an  unin- 
terrupted light  could  be  maintained  for  considerable 
periods.  Even  at  this  time,  however,  the  usefulness  of 
the  new  light  was  limited,  as  it  was  found  that  the  feed- 
ing of  the  lamp  so  affected  the  current  in  the  line  that 
only  one  lamp  could  be  operated  on  a  single  circuit,  and 
it  was  only  in  certain  isolated  cases,  such  as  in  light- 
houses, that  the  light  became  of  value. 

This  was  the  condition  of  affairs  until  some  forty  years 
later,  when  in  1S75  Chas.  F.  Brush,  of  Cleveland,  and 
others,  discovered  the  principle  of  differential  regulation, 
which  made  the  operation  of  several  lamps  on  one  cir- 
cuit and  machine  possible,  and  made  each  lamp  an  in- 
dependent unit  as  regards  its  feeding  properties. 

It  is  not  our  intention  in  this  paper  to  follow  the  art 
of  arc  lighting  from  the  date  of  its  inception  and  to  suc- 
cessively note  the  advances  which  have  been  made  in 
bringing  this  method  of  illumination  up  to  its  present 
state,  but  to  offer  a  brief  exposition  of  the  cardinal  prin- 
ciples involved,  and  to  shortly  describe  the  functions  of 
the  mechanisms  employed  in  a  modern  system  of  series 
arc  lighting,  in  which  a  direct  current  of  constant  value 
is  employed,  a  system  which  has  been  developed  since 
the  introduction  of  the  differential  lamp  of  1875. 

Such  a  system  virtually  comprises  a  current  generator 
or  dynamo,  a  numb3r  of  arc  lamps  and  an  arrangement 
of  conductors  interconnecting  the  whole  in  such  manner 
that  the  current  on  leaving  the  dynamo  enters  the  first 
lamp  and  thence  passes  to  the  next,  and  after  having 
successively  traversed  all  the  lamps  in  like  order,  returns 
to  the  d\-namo,  the  path  of  the  current  therefore  being 
in  one  continuous  circuit,  within  which  the  total  elec- 
trical energy  produced  by  the  generator  is  expended. 
If  we  take  a  pair  of   carbon   rods  and  introduce  them 
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mto  an  active  electric  circuit,  as  above,  no  light  will  be 
emitted  until  a  separation  of  the  carbons  takes  place, 
and  we  find  that,  with  the  current  strengths  adopted  in 
practice,  a  separation  of  approximately  one-eighth  of  an 
inch  gives  thebest  results,  as  beingfree  from  objectionable 
hissing  or  flaming.  Such  an  arc  requires  for  its  mainten- 
ance an  electro-motive  force  or  pressure  of  about  45  volts, 
which  represents  an  energy  of  something  over  ]/,  horse 
power.  This  energy  is  expended,  in  part,  in  overcoming 
the  resistance  of  the  arc  gap,  but  the  greater  part  appears 
in  the  form  of  heat,  and  the  resulting  temperature  is  so 
concentrated  and  intense  as  to  cause  a  vaporization  at 
the  surface  of  the  positive  carbon,  which  in  the  process 
is  brought  up  to  a  highly  incandescent  state,  this  being 
in  reality  the  source  of  light.  This  vaporization  and  a 
combustion  of  the  carbons  is  accompanied  by  a  gradual 
wasting  away  and  consequent  shortening  of  same,  and 
in  order,  therefore,  to  maintain  an  uninterrupted  light, 
means  must  be  found  for  feeding  the  carbons  together 
at  a  rate  proportional  to  this  consumption. 

An  arc  lamp,  therefore,  is  substantially  a  mechanism 
for  initially  separating  the  carbons  a  predetermined  dis- 
tance, and  for  further  maintaining  them  at  this  distance 
during  continued  operation.  In  studying  the  arc  lamp 
we  will  not  touch  on  the  innumerable  mechanical  de- 
vices, such  as  racks  and  pinions,  brake  wheels,  clutches 
and  bands  or  chains,  which  are  employed  with  the  one 
view  of  gripping  and  releasing  the  carbon  under  the 
control  of  the  actuating  magnets,  but  we  will  describe 
the  action  of  an  ideal  differential  lamp,  such,  in  fact,  as 
may  be  taken  as  a  representative  of  the  types  in  ex- 
tended use. 

The  carbons  are  separated  by  an  electro-magnet  in 
the  main  circuit  through  which  the  whole  current  passes, 
while  the  feeding  is  effected  by  another  electro-magnet 
acting  in  opposition  to  and  tending  to  overcome  the  lift- 
ing action  of  the  first.  The  second  magnet  is  provided 
with  a  high  resistance  winding  of  fine  wire  and  is  con- 
nected as  a  shunt  across  the  carbons,  and  therefore 
exerts  a  greater  or  lesser  influence,  accordingly  as  the 
carbons  are  more  or  less  widely  separated  ;  therefore, 
as  the  carbons  are  consumed  the  arc  increases  in  length, 
and  coincidently  the  second  magnet  opposes  the  action 
of  the  first,  until  finally  it  overpowers  it  and  allows  the 
carbons  to  feed  forward.  In  practice  so  fine  a  balance 
is  obtained  between  these  two  magnets  that  the  carbons 
are  continually  feeding  forward  in  imperceptible  degrees. 

There  ate,  of  course,  numerous  modifications  of  this 
principle  introduced  into  different  lamps,  but,  neverthe- 
less, their  electrical  actions  are  similar,  inasmuch  as  the 
separation  of  the  carbons  is  brought  about  by  the  action 
of  the  main  current  itself,  while  the  feeding  is  accomp- 
lished by  the  action  of  a  circuit  derived  from  this  and 
having  as  terminals  the  upper  and  lower  carbons. 

We  may  here  state  that  the  illuminating  power  of  an 
arc  lamp  varies  with  the  electrical  power  which  is  ex- 
pended within  it.  This  electric  power,  expressed  in 
watts,  is  the  product  of  two  factors — the  electro-motive 
force  or  pressure  and  the  volume  of  the  current  as  ex- 
pressed in  the  terms  volts  and  amperes  respectively. 

We  have  seen  that  the  function  of  the  arc  lamp  is  to 
look  after  one  factor,  viz.,  the  pressure  or  volts  across 
its  terminals  ;  consequently,  in  order  to  produce  an  un- 
varying light,  we  must  keep  the  other  factor  of  current 
volume  constant. 

The  functions,  therefore,  of  the  generator  or  dynamo 
is  to  furnish  a  current  of  constant  strength,  and,  as  the 
lamps  are  connected  in  series,  and  as  each  demands 
some  45  volts  as  explained,  it  must  operate  at  a  pressure 
sufficient  to  maintain  the  number  of  lamps  for  which  it 
was  designed  to  operate,  together  with  sufficient  mar- 
ginal pressure  to  overcome  the  resistance  of  the  copper 
lines  connecting  same. 

An  arc  lighting  dynamo,  like  most  other  dynamos, 
consists  essentially  of  an  arrangement  of  copper  con- 
ductors wound  over  an  iron  core  and  rotating  within  the 
influence  of  the  poles  of  a  powerful  electro-magnet,  but, 
as  contrasted  with  constant  pressure  dynamos,  which 
include  those  used  in  operating  incandescent  lamps  in 
multiple  and  those  used  in  furnishing  current  to  station- 
ary and  street  railway  motors,  it  must  possess  peculiar 
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properties,  which  are  required  to  adapt  it  lo  the  run- 
ning of  arc  lamps  on  series,  and  notable  among  which 
is  that  a  fill  of  current  below  the  normal  strength  must 
be  accompanied  instantly  by  a  rise  in  voltage,  and  like- 
wise with  an  increase  of  current  the  voltage  must  fall. 
We  may  here  state  that  while  the  function  of  a  con- 
stant pressure  dynamo  is  to  keep  the  electro-motive 
force  or  pressure  factor  constant  while  the  current  is 
variable,  the  constant  current  or  arc  dynamo,  on  the 
other  hand,  must  keep  the  current  factor  constant  while 
the  pressure  is  variable.  In  such  a  machine  the  magnets 
are  series  wound,  and  the  energizing  windings  are 
traversed  by  the  full  current  passing  through  the  circuit 
of  lamps.  The  iron  magnet  cores  are  so  proportioned 
as  to  be  magnetically  saturated,  that  is,  are  worked  to 
such  a  high  degree  of  magnetization  as  to  be  insensible 
to  slight  changes  in  the  strength  of  the  current  which 
energizes  them. 

On  the  other  hand,  the  rotating  armature  is  wound 
with  a  great  number  of  turns  of  wire,  and  in  reality 
constitutes  a  powerful  magnet,  which  is  sensitive  to 
current  changes,  and  which  meanwhile  reacts  against 
and  partially  controls  the  magnetic  field,  which  induces 
the  current  within  itself. 

As,  therefore,  the  switching  off  of  a  lamp,  or  the  feed- 
ing of  several  lamps  at  once,  would  cause  the  current  to 
rise,  the  armature  magnetization  would  increase  per- 
ceptibly, while  that  of  the  field  magnet  would  not  do  so ; 
the  former  would,  theiefore,  so  react  against  the  latter 
as  to  reduce  the  effective  magnetic  strength,  and  the 
voltage  therefore  would  fall  ;  the  reverse  action  would 
likewise  take  place  should  one  or  more  lamps  be 
switched  on.  In  order  that  this  inherent  regulating 
property  will  be  effective  over  the  whole  range  of  the 
machine,  automatic  current  regulators  are  employed, 
which,  by  moving  the  collecting  brushes  around  the 
commutator,  or  by  adjusting  the  field  strength,  so  adjust 
the  electro-motive  force,  and  incidentally  the  current 
strength,  as  to  meet  the  conditions  of  the  outside  load, 
and  further  assures  sparkless  operation  at  the  collecting 
brushes. 

The  power  required  to  drive  an  arc  dynamo  will  be  in 
proportion  to  the  number  of  lamps  burning  at  any 
time,  and  will  vary  as  the  number  of  lamps  in  opera- 
tion. As  we  have  stated  that  the  electric  power  is 
the  product  of  the  current  volume  and  the  electro-motive 
force,  and  as  the  former  factor  is  constant,  the  power 
delivered  will  vary,  therefore,  as  the  latter  factor,  which 
varies  only  as  lamps  are  added  to  or  withdrawn  from 
the  circuit. 

Arc  dynamos,  unlike  constant  pressure  dynamos,  do 
not  necessarily  demand  the  refinements  in  speed  govern- 
ing in  the  mover  which  drives  them,  as  the  inherent 
regulation  of  the  machine  itself  will  look  after  any  such 
irregularities  as  are  met  with  in  practice  ;  and  in  fact, 
with  the  brushes  locked  in  a  fixed  position,  constancy  of 
current  during  change  of  load  may  be  obtained  by  vary- 
ing the  running  speed  only. 

There  are  other  accessories,  such  as  automatic  lamp 
cut-outs,  which  ensure  continuity  of  the  circuit  should 
a  lamp  be  defective,  lightning  arresters  for  protecting 
the  lines  and  station  apparatus,  and  loop  switches  for 
controlling  groups  of  lamps,  which  we  cannot  now  cover 
in  detail,  and  which,  although  essential  to  the  satisfac- 
tory and  safe  operation  of  such  a  system,  yet  are  not 
necessary  to  the  production  of  the  light  itself,  the  gener- 
ator and  lamps  being  the  indispensable  adjuncts  of  a 
series  arc  lighting  system. 


MARITIME  ELECTRICAL  ASSOCIATION. 

Arrangements  are  being  completed  for  the  next  con- 
vention of  the  Maritime  Electrical  Association,  which 
will  be  held  in  the  city  of  Halifax,  N.S.,  probably  about 
the  i8th  of  April.  Further  particulars  will  be  given  in 
the  next  issue  of  the  Electrical  News. 


Mr.  J.  E.  Askwith,  of  Ottawa,  is  endeavoring  to  organize  a 
company,  to  be  called  the  Compressed  Air  Transmission  Com- 
pany of  Ottawa,  for  the  purpose  of  transmitting  and  supplying 
compressed  air  in  the  city  of  Ottawa  and  elsewhere. 


SPARKS. 

.Mi.  W.  J.  Fletcher,  of  M.iiUli.im,  Ocil.,  has  disposed  of  his 
electric  light  plant  to  the  corporation. 

It  is  again  reported  that  the  Gait  and  Hespelcr  Street  Railway 
will  be  extended  from  IVeslon  to  Berlin. 

The  Board  of  I'olice  Conmiissioners  of  Toronto  have  decided  to 
test  an  ambulance  propelled  by  electric  power. 
^  The  Ontario  Legislature  has  granted  authority  to    the    London 
Electric  Company,  Limited,  of  London,  Out.,  lo  uicrease  its  cap- 
ital stock  to  $500,000. 

Mr.  C.  A.  Chant,  tt.A.,  lecturer  on  Physics  at  Toronto 
University,  recently  delivered  a  public  lecture,  with  demonstra- 
tions, on  '    Electric  Waves. 

The  annual  meeting  of  The  Canadian  General  Electric  Com- 
pany was  held  in  Toronto  recently.  .Ml  the  old  directors  who 
were  eligible  were  re-elected. 

The  electric  light  plant  at  Shubenacadie,  N.S.,  has  changed 
hands.  It  has  been  purchased  from  its  former  owner,  R.  C. 
Ervin,  by  John  Christie,  of  Dartmouth. 

The  Ottawa  Suburban  Electric  Company,  of  which  Mr.  Geo. 
E.  Kidd  is  solicitor,  is  asking  for  a  charter  to  build  an  electric 
railway  to  Sheads  Mills  and  Windermere. 

Messrs.  Cunliffe  &  .\bleit,  of  Rossland,  B.  C,  have  placed  an 
order  with  the  Canadian  General  Electric  Company  for  two  of 
their  standard  50  li.p.  three  phase  induction  motors. 

The  Department  of  Railways  and  Canals  has  purchased  from 
the  Canadian  General  Electric  Company  additional  generating 
apparatus  lor  their  improvements  on  the  Sault  canal  at  Sault  Sle. 
Marie,  Onl. 

The  Private  Bills  Committee  ot  the  Ontario  Legislature  has 
passed  the  bill  aulhori/ing  the  town  of  Godericli,  Ont.,  to  issue 
$25,000  of  debentures  to  complete  the  water  works  and  electric 
light  plant. 

The  annual  meeting  of  the  Guelph  Light  &  Power  Company 
was  held  recently,  at  which  Mr.  D.  Guthrie  was  re-elected  presi- 
dent, Mr.  Richard  Mitchell  vice-president,  and  Mr.  John  Yule 
general-manager. 

The  annual  statement  of  the  Halifax  Electric  Railway  shows 
that  the  gross  earnings  in  189S  were  $197,830,  an  increase  of 
$4,450.  The  operating  expenses  were  $1 13,081,  against  $112,570, 
an  increase  of  $511. 

The  city  council  of  Montreal  have  accepted  the  tender  of  John 
Macdougall,  of  the  Cciledonian  lit^n  Works,  for  furnishing  a  boiler 
for  the  water  works,  at  the  price  of  $5,971;.  Other  tenderers 
were  :     Geo.  Brush,  $5,680  ;  Babcock  &  Wilcox  Co.,  $6,410. 

The  town  council  of  Pembroke,  Ont.,  and  the  Pembroke  Elec- 
tric Light  Company  have  not  reached  an  agreement  regarding 
electric  lighting,  and  it  is  possible  that  a  by-law  may  yet  be 
submitted  to  the  ratepayers  to  raise  money  to  install  a  municipal 
plant. 

The  Light,  Heat  &  Power  Co.,  of  Lindsay,  Onl.,  is  making 
some  extensive  additions  to  their  power  plant,  and  have  purchased 
a  large  500  volt  multipolar  power  generator  from  the  Canadian 
General  Electric  Company  for  the  purpose  of  meeting  the  many 
demands  for  power. 

The  Richelieu  &  Ontario  Navigation  Company  are  equipping 
their  new  boats  in  the  most  modern  manner,  and  have  purchased 
from  the  Canadian  General  Electric  Company  two  of  their 
standard  direct  connected  500  light  generators,  with  Ideal 
engines  and  marble  switchboards. 

The  city  of  Sherbrooke,  Que.,  recently  invited  tenders  for 
electric  lighting,  and  has  awarded  the  contract  for  five  years  to 
the  Sherbrooke  Gas  &  Water  Company.  The  price  for  arc 
lamps,  7)i  amperes,  is  $60  per  lamp  up  lo  100,  and  $50  per  lamp 
for  all  over  that  number,  four  incandescent  lamps  to  count  as  one 
arc  lamp. 

The  annual  meeting  of  the  Cataract  Power  Company  of  Ham- 
ilton was  held  last  month,  at  which  the  following  oflicers  were 
re-elected  :  President,  Hon.  J.  M.  Gibson  ;  vice-president,  James 
Dixon  ;  treasurer,  John  Moodie  ;  secretary,  John  Patterson.  The 
company  is  now  delivering  1,000  h.p.  in  Hamilton,  and  contracts 
are  about  to  be  closed  which  will  double  that  amount. 

,-\s  examples  of  unsuccessful  municipal  plants,  it  is  pointed  out 
that  Xenia,  O.,  paid  $35,000  for  its  lighting  plant,  and  sold  it  for 
$10,060,  and  made  a  contract  with  a  private  company  ;  Graves- 
end,  L.I.,  paid  $120,000  for  its  plant,  sold  it  for  $30,000,  and  made 
a  contract  with  a  private  company  also  ;  Grenville,  S.  C,  found 
it  could  better  afford  to  pay  a  private  company  $100  a  light  than 
to  own  its  own  plant. 

The  town  council  of  Gravenhurst,  Ont.,  is  considering  a 
proposition  to  raise  $20,000  for  a  waterworks  system  and  $10,000 
for  an  electric  lighting  plant,  and  in  response  to  a  request, 
Orillia  town  council  has  offered  to  supply  Gravenhurst  with  100 
horse  power  for  the  sum  of  $1,000  per  year,  the  former  municipality 
to  pay  the  cost  of  line  construction  to  Ragged  Rapids,  about  ten 
miles  distant.  This  price  is  for  power  delivered  at  Ragged 
Rapids. 

The  British  Columbia  Electric  Railways  Co.,  Vancouver,  B.C., 
are  making  vast  improvements  in  their  railway  development,  and 
for  the  purpose  of  carrying  out  this  work  have  purchased  from  the 
Canadian  General  FUectric  Company  three  C.G.E.  1,000  two- 
motor  equipments,  and  four  C.G.E.  four-motor  equipments,  com- 
plete with  controllers,  resistances,  etc.  They  have  also,  for  their 
lighting  plant,  placed  an  order  for  a  large  500  kilowatt  alternator 
of  the  Canadian  General  Electric  Company's  type. 
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SPARKS. 

Joseph  Knox,  Esq.,  of  Stayner,  has  purchased  from  the  Cana- 
dian General  Electric  Company  a  700  light  single  phase  alternat- 
ing current  dynamo. 

The  railway  commissioners  of  the  town  of  Port  .\rthur,  Ont., 
have  purchased  a  new  Goldie  &  McCuUoch  boiler,  for  operating 
the  electric  raihvaj'. 

Mr.  Thos.  Tompkins,  of  Brockville,  Ont.,  has  had  plans  pre- 
pared for  a  new  hotel  to  be  erected  in  that  town,  and  which  will 
be  equipped  with  an  electric  light  plant. 

The  Montreal  Novely  Co.  are  lighting  their  factories  at  Louise- 
ville,  P.O.,  and  have  just  installed  an  electric  plant  for  this  pur- 
pose, purchased  from  the  Canadian  General  Electric  Company. 

The  cit)^  council  of  Winnipeg  seems  to  be  in  favor  of  a  civic 
electric  lighting  plant,  and  it  is  probable  that  the  question  will 
again  be  submitted  to  the  ratepayers,  notwithstanding  that  it  was 
defeated  a  few  months  ago. 

A  dispatch  from  Buffalo  states  that  the  Niagara  Falls  and 
Lewiston  railroad,  otherwise  known  as  the  Gorge  Road,  has 
passed  into  the  hands  of  a  receiver.  This  is  said  to  be  due  to 
the  heavy  losses  from  damage  suits. 

The  town  of  Brockville,  Ont.,  is  considering  the  question  of 
installing  a  municipal  electric  light  plant.  It  is  not  expected  that 
any  definite  action  will  be  taken  during  the  present  year  beyond 
obtaining  estimates  of  the  probable  cost. 

The  .Alberta  Railway  &  Coal  Co.,  of  Lethbridge,  X.W.T.,  is 
ins'alling  an  electric  outfit,  and  has  purchased  from  the  Canadian 
General  Electric  Companj'  a  150  liglit  direct  current  generator, 
with  the  necessary  supplies,  for  lighting  their  mines. 

Mr.  John  Mullin,  formerly  connected  with  the  Ottawa  Electric 
Railway  Company,  is  now  in  Port  Elizabeth,  South  Africa,  where 
he  is  inaugurating  a  new  road  under  the  auspices  of  the  British 
Canadian  Electric  Company,  of  London,  Eng. 

The  Guelph  Street  Railway  Co.  have  recently  purchased  from 
the  Canadian  General  Electric  Company  one  of  their  standard 
1 10  kilowatt  6  pole  railway  generators.  This  has  been  installed, 
and  is  said  to  be  much  admired  by  all  who  visit  the   power  house. 

The  town  of  Whitby,  Out.,  is  about  to  make  arrangements  for 
its  electric  lighting.  It  is  reported  that  a  contract  for  five  years 
with  Madill  Bros,  will  be  recommended  by  the  Fire  and  Light 
Committee. 

The  Canadian  General  Electric  Company  have  closed  a  contract 
with  the  London  Electric  Co.  for  one  of  their  standard  300  kilo- 
watt revolving  field  type  single  phase  generators,  which  is  the 
second  machine  of  this  type  recently  purchased  by  the  London 
company. 

This  is  not  the  season  for  mosquitoes,  but  an  inventor  of 
Angouleme,  France,  is  ready  to  welcome  them  with  a  novel  thrill. 
He  has  invented  a  mosquito  netting,  which  is  charged  with  elec- 
tricity, and  the  moment  an  insect  touches  it  down  the  insect  drops, 
shocked  to  death.     Next  ! 

The  Canadian  General  Electric  Company  have  received  an 
order  from  the  Toronto  Railway  Co.  for  a  third  large  generator  ; 
this  will  be  of  the  direct  connected  type,  similar  to  the  two 
already  in  operation,  and  \v\\\  have  a  capacity  of  S50  kilowatts, 
operating  at  85  revolutions  per  minute. 

It  is  announced  that  a  Toronto  syndicate  have  instructed  Messrs. 
Bond  &  Smith,  architects,  to  prepare  plans  for  a  large  office 
building  to  be  erected  on  Terauley  street,  opposite  the  new  city 
hall.  The  building  will  contain  a  private  telephone  system,  and 
will  be  equipped  with  an  electric  lighting  plant. 

The  Lake  Erie  and  Detroit  River  Railway,  of  Walkerville, 
Ont.,  are  equipping  their  magnificent  steamer  "  Flora  "  electri- 
cally, and  have  contracted  with  the  Canadian  General  Electric 
Company  for  a  lighting  generator,  in  connection  with  an  Ideal 
engine,  marble  panels,  and  the  wiring  of  the  steamer  throughout. 

The  various  local  associations  of  marine  engineers  in  Canada 
have  decided  to  amalgamate,  under  the  name  of  the  National  .As- 
sociation ot  Canadian  Marine  Engineers.  This  step  was  decided 
upon  at  a  meeting  held  in  Toronto  on  March  gth.  The  first  con- 
vention will  be  held  in  Montreal  shortly  after  the  close  of  naviga- 
tion. 

Mr.  A.  A.  Dion  recently  delivered  a  public  lecture  in  Ottawa 
on  "  Electricity  as  .Applied  to  Arc  and  Incandescent  Lighting." 
Mr.  Dion  showed  how  electricity  was  generated  in  a  dynamo  and 
how  transformed  in  distribution  by  means  of  transformers,  and  ex- 
plained the  construction  and  operation  of  arc  and  incandescent 
lights. 

The  Montreal  Street  Railway  Company  are  now  testing  a 
street  car  recorder,  similar  in  principle  to  the  ticker  used  in  the 
brokers'  offices  to  record  the  fluctuations  of  the  stock  market. 
By  attaching  the  instrument  to  any  line  a  record  is  shown  at  the 
superintendent's  office,  and  it  can  then  be  seen  how  many  cars 
pass  a  given  point  in  a  given  time. 

The  Peterborongh  Light  &  Power  Company  have  submitted  to 
the  Council  of  Ashburnham,  Ont.,  a  proposition  for  lighting  the 
village,  in  w-hich  they  agree  to  furnish  power  and  light  for  the 
eleven  arc  lights  now  in  use  for  a  term  of  five  years  at  the  price 
of  $50  each  per  year,  burning  from  half  an  hour  before  dark  till 
midnight  for  at  least  three  hundred  nights  a  year. 

A  bill  to  incorporate  the  Nova  Scotia  Electric  Light  and  Heat 
Company  has  passed  the  legislature  of  that  province.  The  com- 
pany propose  to  light  by  electricit}-  the  whole  .Annapolis  valley 
from  a  power  station  to  be  situated  on  the  Gaspereau  river.  The 
estimated  expenditure  is  placed   at  $400,000.     The   incorporators 


are  :  Dr.  F.  W.  Borden,  Minister  of  Militia,  Ottawa  ;  Dr.  Allen 
Haley,  M.P.,  Windsor,  N.S.;  J.  W.  Beckwith,  C.  O.  Ross,  F.  W. 
Clarke  and  F.  B.  Wade,  of  Bridgewater,  N.S. 

The  Kentville  Electric  Light  &  Power  Co.,  Kentville,  N.S., 
find  that  the  demands  upon  them  for  light  and  power  have  been 
so  great  during  the  past  year  that  they  have  been  compelled  to  in- 
crease their  capacity,  and  for  this  purpose  have  purchased  Iwo- 
45  kilowatt  direct  current  generators  from  the  Canadian  Gen- 
eral Electric  Company,  of  their  latest  multipolar  type. 

The  Quebec  District  Raihvay,  Light  &  Power  Company  will 
this  spring  build  a  new  line  of  railway  to  connect  with  the  old 
Quebec,  Montmorency  &  Charlevois  route  at  Montmorency  Falls. 
When  the  system  of  this  company  is  completed  about  60  miles 
of  electric  road  will  be  in  operation.  New  cars  for  the  company 
are  now  under  construction  by  the  Ottawa  Car  Company. 

A.  S.  Bowen,  Esq.,  of  the  Kemptville  Milling  Co.,  Kemptville, 
Ont.,  has  purchased  the  plant  of  the  Kemptville  Electric  Light 
Co.,  and  is  making  some  material  changes  in  modernizing  the 
apparatus.  For  carrying  out  this  work,  he  has  purchased  from 
the  Canadian  General  Electric  Company  one  of  their  standard 
new  type  60  kilowatt  single  phase  alternators,  with  necessary 
switchboard  and  instruments. 

The  town  council  of  Picton,  Ont.,  has  engaged  Mr.  Roderick  J. 
Parke,  E.E.,  of  Toronto,  to  prepare  plans  and  specifications  for 
improvements  and  extensions  to  the  municipal  electric  light- 
ing plant.  Tenders  for  an  alternator  of  120  kilowatts  capa- 
city, transformers  of  a  total  capacity  of  1,000  lights,  slow  speed 
engine  of  125  h. p.,  and  general  supplies,  such  as  weatherproof 
wire,  insulators,  cross  arms,  etc.,  are  invited  up  to  .April  4th. 

The  corporation  of  the  town  of  Barrie  advertised  for 
tenders  for  alternating  current  apparatus.  The  contract  for  120 
k.w.  "S.K.C."  two  phase  alternating  current  generator  for  power 
and  lighting  apparatus  was  awarded  to  the  Royal  Electric  Com- 
pany, of  Montreal.  The  entire  lighting  and  steam  plant,  which 
has  been  taken  over  by  the  corporation  from  the  Barrie  Gas  & 
Electric  Company,  is  being  rebuilt  and  the  capacity  enlarged. 

The  Edison  Electric  Light  &  Power  Co.,  of  Springhill,  N.S. , 
are  about  to  undertake  the  developmeut  of  a  v\'ater  power,  and 
invite  tenders  up  to  March  31st  for  the  supply  of  generators, 
switchboard  equipment,  transmission  line,  extension  of  line  in  new- 
district,  wiring  and  necessary  material  for  three  thousand  house 
lights,  hj'draulic  machinery,  and  the  construction  of  power  house. 
The  generators  are  to  consist  of  two  alternators  of  7,  k.w.  each, 
with  sufficient  transformers.  The  president  of  the  company  is 
Mr.  J.  E.  Simpson. 

The  Canadian  General  Electric  Company  have  received  an 
order  from  the  T.  Eaton  Co.  for  one  of  their  standard  130  kilo- 
watt direct  connected  generators.  This  makes  the  fourth  gener- 
ator of  this  size  which  the  T.  Eaton  Co.  have  purchased  from 
the  Canadian  General  Electric  Company*,  in  addition  to  one  75 
kilowatt  and  one  25  kilowatt  generator  of  the  same  type.  The 
T.  Eaton  Co.  are  furnishing  power  from  their  electrical  apparatus 
for  operating  all  their  manufacturing  machinery  and  the  lighting 
throughout  the  whole  of  their  premises.  The  plant  when  finally 
completed  will  be  the  largest  and  most  modern  isolated  plant  in 
Canada. 

It  is  reported  in  Buffalo  that  adeal  hasbeen  consummated  for  the 
purchase  by  a  New  York  and  Philadelphia  syndicate  of  the 
entire  street  railroad  system  of  Buffalo  and  a  number  of  suburban 
lines.  The  companies  Involved  are  given  as  :  The  Buffalo  Rail- 
way Company,  the  Buffalo  Traction  Company,  the  Buffalo,  Belle- 
vue  &  Lancaster  Railway  Company,  the  Buffalo  &  Niagara  Falls 
Raihvay  Company,  the  Buffalo  and  Lockport  Railway  Company, 
the  Niagara  Falls  Park  and  River  Electric  Railwaj'  Company 
(running  along  the  river  bank  on  the  Canadian  side),  the  Niagara 
Falls  and  Clifton  Bridge  Company,  and  the  Lewiston  &  Queen- 
ston  Heights  Bridge  Company.  The  capital  of  the  syndicate  is 
estimated  at  $25,000,000. 

Mr.  John  R.  Booth,  of  Ottawa,  has  entered  into  a  contract  with 
the  Canadian  General  Electric  Company  for  a  large  power  trans- 
mission plant  to  be  used  in  connection  with  railway  shops  at  Ot- 
tawa. The  power  will  be  transmitted  a  distance  of  from  three  to 
four  miles,  at  a  pressure  of  4,000  volts.  The  generating  plant 
will  consist  of  two  150  kilowatt  revolving  field  three  phase 
generators,  together  with  the  multipolar  exciters  and  marble 
panels,  with  latest  type  instruments.  At  the  receiving  end  for 
operation  of  the  different  departments,  there  will  be  installed  three 
too  kilowatt  revolving  field  t\'pe  4000  voit  three  phase  syn- 
chronous motors.  The  plant  when  completed  will  be  a  model  in 
every  particular,  and  Mr.  Booth  deserves  admiration  for  being 
one  of  the  first  to  recognize  the  advantages  to  be  derived  from 
a  power  transmission  of  this  kind,  where  the  power  to  be  trans- 
mitted will  be  wholly  for  his  own  use. 

.A  syndicate  of  Toronto  capitalists,  headed  by  Mr.  J.  .A.  Culver- 
well,  electrical  and  mechanical  financial  broker,  is  reported  to 
have  purchased  the  Burleigh  Falls  water  power,  near  Peterboro'. 
The  purpose  is  to  develop  the  power  and  transmit  it  to  Peterboro' 
and  Lindsaj',  twenty  and  thirty  miles  distant  respectively.  There 
is  a  head  of  twenty-five  feet,  and  an  estimated  power  of  between 
three  and  five  hundred  horse  power.  The  dam  and  power  house 
will  be  located  at  the  foot  of  Perry's  Creek,  at  a  point  where  the 
channel  is  so  narrow  that  a  concrete  dam  for  the  purpose  can  be 
built  at  a  cost  of  about  $5,000.  The  government  canal  dam  will 
take  the  overflow  of  the  spring  freshets,  while  it  is  said  that  the 
peculiar  situation  removes  all  possible  danger  of  Interruption  from 
anchor  or  frazil  ice.  At  Lindsay  Mr.  Culverwell  has  secured  the 
town  lighting  contract  for  ten  years,  and  revenue  for  power  and 
lighting  amounting  to  some  $15,000  per  annum.  The  company 
will  be  capitalized  at  $200,000. 
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CONSOLIDATION  OF  ELECTRIC  MANUFACTURING 
INTERESTS  IN  TORONTO. 

The  amalgamation  ha?,  taken  place  since  our  last  issue  of  the 
\V.  A.  Johnson  Electric  Company  and  the  Toronto  Electric 
Motor  Company,  Limited,  of  Toronto.  About  one  year  ago  the 
business  of  the  Toronto  Electric  Motor  Company  was  reorganized 
as  a  joint  stock  company,  Mr.  J.  W.  Thompson  at  that  lime  pur- 
chasing an  interest  and  combining  with  it  the  niinufacturing  busi- 
ness formerly  carried  on  in  Hamilton  under  the  style  of  the 
Thompson  Electric  Company.  Recently  Mr.  Thompson  secured 
control  of  the  entire  business  o(  the  Toronto  Electric  Motor 
Company,  and  now  this  company  ,ind  the  \V.  .\.  Johnson  Elec- 
tric Company  have  amalgamated  their  manufacturing  business 
under  the  style  of  the  I'niled  Electric  Company,  Limited,  with 
head  offices  at  134  King  Street  west,  Toronto.  Both  factories 
will  be  operated  at  present,  and  arrangements  are  being  made 
for  a  considerable  extension  of  their  manufacturing  plants. 

The  officers  of  the  new  company  are  as  follows  :  \V.  A.  John- 
son, president ;  J.  W.  Thompson,  secretary  and  treasurer;  J.  Nor- 
man Smith,  engineer  in  charge  of  works.  The  oflicial  staff  of  the 
company  have  had  a  long  and  extensive  experience  in  electrical 
engineering  and  manufacturing,  and  being  practical  and  technical 
experts,  the  success  of  the  new  company  would  seem  to  be  assured. 
Mr.  Johnson  has  since  1882  acted  in  the  capacity  as  superintendent 
and  electrical  engineer,  and  for  many  years  general  manager 
of  the  Ball  Electric  Light  Company,  Limited,  the  first  electrical 
manufacturing  business  established  in  Canada,  and  for  the  last 
five  years  proprietor  of  the  manufacturing  business  of  the  W. 
A.  Johnson  Electric  Company.  Mr.  Thompson  was  also  on  the 
staff  of  the  Ball  Company,  and  later  had  entire  management  of 
the  Reliance  Electric  Mfg.  Company.  Mr.  J.  Norman  Smith 
was  formerly  superintendent  of  the  Bail  Company,  and  for  the 
past  five  years  engineer  for  the  W.  A.  Johnson  Electric  Company. 

The  United  Electric  Company  will  have  a  capital  stock  of 
$150,000,  of  which  $100,000  is  fully  paid  in,  and  $50,000  treas- 
ury stock.  The  company  will  manufacture  a  very  complete  line 
of  apparatus,  including  automatic  arc  dynamos  and  universal  arc 
lamps  of  enclosed  and  open  types,  direct  driven  and  belled  direct 
current  multipolar  dynamos  and  motors,  bipolar  motors  and  dy- 
namos, inductor  alternators  (having  inherent  regulation)  for 
lighting  and  long  distance  power  transmission  by  polyphase  cur- 
rents, induction  motors,  etc.  To  these  other  lines  will  be  added 
not  heretofore  manufactured  by  the  respective  companies  in  the 
consolidation.  The  Toronto  Electric  Motor  Company  have  done 
a  large  Canadian  business  in  bi-polar  direct  current  motors  of  the 
single-field  coil   type. 

The  various  agencies  of  both  companies  will  be  maintained  and 
agents  will  be  appointed  where  neither  company  is  now  repre- 
sented. Willi  the  enlarged  facilities  for  doing  business,  the  com- 
pany will  be  in  a  position  to  cater  for  all  classes  of  electrical 
work. 


A  manager  is  wanted  for  the  St.  Thomas  Street  Railway.  Ap- 
plications are  to  be  made  to  the  i)resident,  Mr.  J.  H.  Still. 

The  Bear  River  Electric  Light  Company,  of  Bear  River,  N.S. , 
have  decided  to  extend  their  system  10  Digby,  which  will  neces- 
sitate increased  equipment. 

Messrs.  Darling  Bros.,  of  Montreal,  have  just  issued  a  new 
catalogue  describing  some  of  the  special  machines  which  ihey 
minnfaclure,  and  for  which  they  are  sole  agents  in  Canada. 
These  include,  among  others,  the  Webster  vacuum  feed  water 
heater,  ihe  Moore  steam  pump,  the  Morse  valve  reseating  ma- 
chine, anil  the   .\ordberg  governor. 


SPARKS. 

Messrs.  Brown  &  Boggs,  manufacturers,  of  Hamilton  Onl., 
have  decided  to  operate  their  factory  by  electric  power,  and  are 
installing  a  30-h.p.  two  phase  "  S.  K.  C.  "  motor.  Power  for  the 
same  will  be  furnished  by  the  Cataract   Power  Company. 

The  Branlford  Gas  Company,  o(  Brantford,  Ont.,  has  a  bill  be- 
fore the  Ontario  Legislature  providing  for  an  increase  of  capital 
stock  to  $200,000.  It  is  understood  that  the  company  have  in 
view  an  amalgamation  with  one  of  the  local  electric  light  com 
panies. 

The  Canadian  Development  Company,  of  Victoria,  B.  C,  have 
been  building  a  steamer  on  Lake  Bennett,  Yukon  Territory,  and 
expect  10  have  il  ready  for  its  trial  trip  by  .April  1st.  The  boat 
is  lighted  throughout  by  electricity  ;  ihe  plant  being  furnised  by 
the  Royal  Electric  Company,  of  Montreal,  and  consisting  of  one 
of  their  C.  W.  multipolar  dynamos,  direct  connected  to  a  hori- 
zontal ideal  engine,  this  making  a  very  comp.act  and  complete 
plant. 

The  Winnipeg  Street  Railway  Company  have  been  supplying 
the  electric  light  and  moior  services  from  the  same  wires,  hul  find- 
ing their  capacity  inadequate,  announced  their  intenlion  of  chang- 
ing the  system  .and  substituting  new  motors,  placing  the  whole 
service  in  a  more  salisfactory  coiidilion.  The  cost  of  new  motors 
was  given  as  follows  :  1-^4  h.p.  motor,  $30  ;  2  li.p  $35  ;  3  h.p. 
$42.50  ;  4  h.p.  $50;  5  h.p.  $60  ;  6  h.p.  $70  ;  10  h.p.  $So  ;  12  h.p. 
$100.  Their  customers,  however,  have  not  taken  kindly  10  the 
proposal,  and  at  a  recent  meeting  passed  a  resolulion  against  any 
change  being  made. 

The  Metropolitan  Railway  Company  will  erect  a  supplement- 
ary power  house  at  York  Mills  to  assist  the  generation  at  the 
large  station  at  Bond's  Lake.  Concerning  the  improvements  now 
being  made  by  the  company,  the  consulting  eiigiiu'er,  Mr.  W.  T. 
Jennings,  says  :  **  Considerable  additions  are  being  m;tde  to  the 
rolling  stock.  Although  the  company  h.as  the  right  to  use  steam, 
it  will  depend  entirely  upon  electric  power.  The  dynamos,  the 
motors,  and  the  rest  of  the  machinery  will  be  first-class  in  every 
particular.  A  special  class  of  heavily  equipped  freight  cars  will 
be  used,  suitable  not  only  for  carrying  very  considerable  loads 
themselves,  but  also  for  drawing  other  loads.  If  business  war- 
rants il,  an  electric  locomotive  of  orthodox  type  will  be  purchased. 
These  locomotives  are  of  the  Baldwin-Westinghouse  pattern,  are 
capable  of  drawing  immense  loads,  and  weigh  from  22  to  25 
tons.  The  passenger  cars  will  be  of  the  latest  and  bt'st  descrip- 
tion, and  of  the  st^'le  most  suitable  for  Ihe  business  of  the  Metro- 
politan Railway.  The  intention  is  to  make  Ihe  road  first-class 
throughout  for  both  passenger  and  freight  business.  It  is  possi- 
ble that  connections  with  the  Grand  Trunk  Railway  at  Newmar- 
kel  or  .Aurora  and  with  the  Canadian  Pacific  Railway  at  North 
Toronto  will  be  made,  but  this  will  depend  upon  the  probable  re- 
sults. 


PERSONAL. 

Mr.  Geo.  White  Eraser,  of  Toron'o,  has  been  appointed  by 
(lie  Dominion  Government  to  survey  the  boundary  between  Brit- 
ish Columbia   and  the  Yukon  district. 

Mr.  Geo.  Morrison,  at  one  lime  a  well-known  manufacturer  of 
engines  and  boilers  in  H.amilton,  died  in  llial  cit}-  last  month. 
Some  years  ago  he  was  associ.iied  with  Mr.  J.  H.  Killey. 

Mr.  J.  C.  McLachl.m,  who  recently  disposed  of  his  interest  in 
the  Toronto  Elecirie  .Motor  Company,  is  reported  as  having  de- 
cided to  engage  in  the  manufacture  of  gasoline  apparatus  for 
horseless  carriages. 


Victor  Turbines 

OPERATING  DYNAMOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING— —^^^^ 
Hif/h  Speed,   Cfo.se  Ref/ulation,   Great  Cujxieity, 

High  Ejjiciency,   Perfect  Cijlinder  Gate,  Steady  Motion 


Electric  I.ght  &  Power  Co.,  Dolgeville,  N.Y.;  Honk  Falls  Power 
Co.,  Elleriville,  N.Y.;  Hudson  River  Power  Transmission  Co., 
MechanicsviUe,  N.Y.;  Cataract  Power  Co.,  Hamilton,   Onl. 


RECENT  PLANTS  INSTALLED  :—Lachine  Rapids  Hy- 
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THAWING  OF  "WATER  PIPES  BY 
ELECTRICITY. 

A  NUMBER  of  successful  experiments  have  recently 
been  made  in  Canada  and  the  United  States  with  the 
use  of  electricity  for  thawing-  out  frozen  water  pipes. 
The  Canadian  experiments  were  made  in  Ottawa, 
Berlin  and  Chatham.  Below  are  printed  particulars  of 
the  methods  pursued  in  the  above  mentioned  cities, 
together  with  illustrations  showing  the  apparatus  em- 
ployed : 


after  leaving  the  rheostat,  and  the  rheostat  so  adjusted 
that  the  current  will  be  reduced  to  50  volts.  In 
ordinary  sizes  of  black  or  galvanized  iron  pipe  the 
voltage  should  not  exceed  50  volts.  For  from  4"  to  6" 
cast  iron  pipes  the  pressure  may  be  increased  to  100 
volts.  In  any  case  a  strong  ampere  current  should  be 
used.  The  current  in  then  turned  on  and  carefully 
manipulated. 

Only  a   very   few   moments   are  necessary   ordinarily 
to    thaw    out    water    service    pipes.       The  connections 


The  Berlin  Gas  and  Electric  Co.  used  alternating  are  made  at  any  most  convenient  point  where  the 
current  of  2,080  volts  primary  and  104  volts  secondary  ;  pipe  is  exposed,  a  city  hydrant,  private  pipe,  or 
this  was  further  reduced  by  njeans  of    a   water  rheostat      faucet     in     dwelling     may     be     used. 


as  described  below  to 
50  volts.  The  ap- 
paratus, as  shown  in 
accompanying  cut, 
consists  of  a  large 
200  light  (40  G. 
S.K.C.)  transformer, 
switchboard,  several 
switches,  C.G.  watt 
meter  to  measure  the 
current,  all  of  which 
is  placed  on  a  small 
waggon  for  conveni- 
ence in  transporta- 
tion, and  a  water 
rheostat.  The  water 
rheostat  consists  of 
the  most  simple  type, 
a  copper  plate  placed 
in    the    bottom    of  a 


Al'l'AK  A  I 


lllAWINl.     Ol    1     WaIKR     I'lI'HS 


It  is  necessary  to 
use  a  source  of  cur- 
rent which  does  not 
affect  the  electric 
light  lines  by  the 
grounding  effected 
through  connecting 
with  the  pipe,  or 
danger  may  result. 

In  using  this 
method  to  thaw  the 
frozen  condensation 
found  in  gas  pipes 
the  experience  was 
that  the  thawing 
process  had  to  be  con- 
tinued for  a  longer 
period  of  time. 

Mr.  John  Murphy, 
superintendent    of 


wooden  pail,  another  copper  plate  placed  some  6"  to  8"  power  houses,  and  Mr.  W.  G.  Bradley,  superintendent 
above  the  first  and  so  arranged  that  it  can  be  moved  of  construction  for  the  Ottawa  Electric  Company, 
up  and  down  as  found  necessary.  There  is  enough  along  with  a  representative  of  the  City  Engineer,  con- 
water  poured  into  the  pail  to  well  cover  both  plates.  ducted  the  experiments  in  Ottawa.  Two  Packard 
When  in  use  the  water  is  kept  from  boiling  by  the  transformers,  type  F,  made  for  1,000  and  2,000  volts 
addition  of  snow  or  ice.  on  the  primaries,  ratio  of  transformation  of  one 
The  waggon  is  placed  as  near  as  possible  to  the  to  twenty,  125  cycles,  were  mounted  on  a  sleigh  and 
place  of  operation.  The  wires  of  the  primary  circuit  driven  around  where  required.  It  was  usually  drawn 
are  brought  to  a  D.P.  switch  on    waggon  switchboard,  up  to  the  foot  of  the  pole   and    primary    wires   carrying 


are  then  taken  to  the  transformer,  and  back  to  a  second 
D.P.  switch  on  switchboard.  The  current  is  then  con- 
ducted by  two  No.  6  wires  to  afford  ample  capacity  for  cur- 
rent without  heating  the  wires  and  by  means  of  a  simple 
clamp  these  wires  are  attached  to  one  end  of  frozen 
pipe.     The  second  wire  from  the    switch    is  then   taken 


about  1,000  volts  were  brought  down  to  the  transfor- 
mers by  means  of  flexible  wires.  The  transformers 
were  worked  in  parallel  and  had  the  connections  so 
made  as  to  obtain  a  ratio  of  transformation  of  forty  to 
one  so  that  about  25  volts  were  obtained  on  the  second- 
ary.     With  this  arrangement    it   was   found  possible  to 


to  the  watt  meter  then  by  means  of  two  No.  6  wires,  is  do  without    the  reactive  coil  and  other   means    of   regu- 

connected  to  lower  plate  in  water  rheostat.      The    wires  lation  which  had  been  used  in    the    first    trials,   so  that 

from  the  top  plate  in    the    water    rheostat    are    so  con-  the  pipe-thawing    outfit    consisted    simply    of   the  two 

nected  to  the    other    end    of   the    frozen    pipe  that    the  transformers     above     referred     to     and      an      ampere 

frozen    part    remains    between     the    terminals    of    the  meter  which  was  inserted  on  the  primary,  their  being  no 

secondaries.     A  volt  meter  should  be  inserted  in  circuit  portable  instrument  with  large  enough  range   to  put  on 
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the  secondary  ;  a  voltmeter  was  connected  across  the 
secondary  coils. 

Following  is  the  data  of  five  trials  which  were  made  : 

1st.  Secondary  volts  17,  primary  amperes  8.  Con- 
nections made  from  water  pipe  25  feet  of  ^s'  lead  pipe  to 
a  hydrant  at  the  door.  Water  flowed  in  three  minutes 
and  came  out  at  full  pressure  in  six  minutes. 

2nd.  Secondary  volts  21,  primary  amperes  5.  Con- 
nections from  water  pipe  in  one  house  through  about 
100  feet  Ss'  lead  pipe  and  16  feet  5"  iron  pipe  to  water 
tap  in  next  house.  One  of  the  services  only  was 
frozen.  Water  flowed  in  eight  minutes  and  with  full 
pressure  in  ten  minutes. 

3rd.  Secondary  volts  22,  primary  amperes  9.  Con- 
nections made  to  water  tap  inside  and  to  iron  main 
pipe  in  the  street,  which  was  reached  by  opening  a  man 
hole.  Current  passed  through  25  feet  f s"  lead  and  4 
feet  of  5  ■  iron  main.     Water  flowed  freely  in  two  minutes. 

4th.  Secondary  volts  23,  primary  amperes  7.  Con- 
nections made  from  water  tap  in  one  house  through 
about  60  feet  5  s"  lead  and  24  feet  of  5 "  iron  pipe  to  the 
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Apparatus  for  Thawing  out  Water  Pipes. 

water  taps  in  the  next  house.  Water  flowed  in  one 
minute  and  full  pressure  was  on  in  3  minutes. 

5th.  A  lead  pipe  service  between  a  residence  and  a 
stable  being  frozen,  connection  was  made  between  the 
water  taps  in  each  place  and  water  flowed  freely  in  one 
minute.   No  reading  of  current  was  taken  in  this  last  case. 

By  the  time  the  pipes  completely  thawed  out  the 
water  in  some  parts  of  them  had  become  very  hot.  In 
some  cases  it  was  found  impossible  to  get  any  current 
through  at  all.  This  was  due  to  the  style  of  joints 
made  in  some  of  the  main  iron  pipes  where  there  was 
no  electrical  contact  between  the  different  lengths. 

The  experiment  at  Chatham,  which  was  also  entirely 
successful,  vi'as  conducted  by  Mr.  Jones,  Superintendent 
of  Waterworks,  by  the  aid  of  current  and  a  transformer 
of  100  amperes  capacity  supplied  by  the  Gas  and  Elec- 
tric Co.  Using  a  current  of  52  volts,  two  frozen 
hydrants  were  thawed  in  45  minutes. 


From  Germany  comes  another  invention  in  the  domain 
of  electricity,  says  the  Engineering  Magazine,  in  the 
form  of  a  remarkable  current-interrupter,  utilising  a 
hitherto  unappreciated  fact  in  electrolysis,  and  this  in- 
vention of  Professor  Wehnelt  bids  fair  to  effect  a  great 
increase  in  the  capacity  of  induction  coils,  and  in  the 
generation  of  currents  available  for  advanced  researches 
in  radiography. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

A  WELL  attended  meeting  of  the  Executive  Committee 
was  held  on  March  23rd.  A  number  of  persons  were 
elected  to  membership  in  the  Association.  The  arrange- 
ments for  the  annual  convention  to  be  held  in  Hamilton 
in  June  were  considered,  and  committees  appointed  to 
carry  the  same  into  effect.  The  exact  date  of  the  con- 
vention was  left  undecided,  pending  more  definite  in- 
formation on  the  subject  of  transportation  rales.  The 
representatives  of  the  various  electrical  companies  of 
Hamilton  are  taking  an  active  interest  in  the  arrange- 
ments, and  there  is  no  cause  to  doubt  that  the  conven- 
tion this  year  wil  be  as  interesting,  instructive  and  en- 
joyable as  any  that  have  preceded  it. 


MARITIME  ELECTRICAL  ASSOCIATION 
CONVENTION. 

The  annual  convention  of  the  Maritime  Electrical 
Association  will  be  held  in  the  city  of  Halifax,  N.S.,  on 
Tuesday,  .April  18th,  1899.  The  outlook  for  the  con- 
vention is  quite  promising,  and  the  oflicers  hope  for  a 
large  attendance  of  members  and  persons  interested  in 
the  electrical  business.  Following  is  a  copy  of  the  pre- 
liminary programme  : 

The  convention  headquarters  will  be  at  the  new  Vic- 
toria Hotel,  corner  of  Morris  and  Hollis  streets,  and  the 
meetings  will  be  held  in  the  Assembly  room.  The  pro- 
gramme W'ill  be  as  follows  : 

9.30  a.m. — Meeting  of  the  Executive  Committee. 

10  a.  m. — President's  address  ;  report  of  secretary- 
treasurer  ;  report  of  committees  ;  election  of  oflicers  ; 
general  business. 

2  p.m. — Papers  will  be  read  by  various  members  on  : 
"  Iron  Armoured  Conduit  Wiring,"  "  Fire  Alarm 
Systems,"  "  Steam  Engineering,"  "  Telephone  Work  " 
and  "  Electric  Meters."  (Questions  which  have  been 
suggested  by  the  members  will  also  be  discussed. 

In  the  evening  a  reception,  consisting  of  banquet  and 
smoking  concert,  will  be  tendered  by  the  Halifax 
members  of  the  .Association.  No  effort  is  being  spared 
to  make  this  convention  a  success  from  every  point  of 
view  ;  and  all  members  attending  will  not  only  receive 
some  verj'  practical  information  from  the  papers  to  be 
read  and  the  discussions  which  will  follow,  but  will  also 
find  the  occasion  a  most  enjoyable  one  socially. 

It  is  hoped  that  each  individual  member  will  not  only 
endeavor  to  be  present,  but  will  also  try  to  induce  any 
eligible  persons  in  his  vicinity  to  send  in  applications 
for  membership. 

Members  will  purchase  a  single  first-class  ticket  from 
their  station  to  Halifax,  getting  at  the  same  time  a 
standard  certificate,  which,  after  being  signed  by  the 
secretary,  will  entitle  him  to  a  return  ticket  free  if  ten 
or  more  have  come  by  that  line  ;  if  less  than  ten,  a 
return  ticket  at  half  price. 


Mr.  W.  H.  Preece,  C.B.,  F.R.S.,  has  recently  retired 
on  a  pension  from  the  position  of  engineer-in-chief  and 
electrician  to  the  British  General  Post  Office,  he  having 
reached  the  age  limit  of  65  years.  He  will,  however, 
continue  to  act  in  a  sort  of  consultative  capacity  to  the 
post  office,  and  in  addition  will  carry  on  business  on  his 
own  account  in  consulting  electrical  work  in  connection 
with  lighting  and  traction.  His  connection  with  the 
telegraph  and  telephone  extends  over  a  period  of  47 
years.  No  announcement  has  yet  been  made  as  to  who 
will  be  his  successor. 
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QUESTIONS  AND  ANSWERS. 

"  S.T.D.  "  writes  :  VV'ill  you  kindly  answer  the  follow-intr  ques- 
tions through  the  Electrical  News  : 

1st.  What  is  the  rule  to  find  the  amount  of  friction  caused  by 
the  working-  parts  of  a  machine,  for  example,  say  the  piston, 
crank  bearings,  etc.,  of  a  steam  engine  of  100  h.p. 

2nd.  How  do  you  find  the  striking  force  by  gravitation — say 
a  block  of  iron  weighing  100  pounds  dropped  from  a  heiglit  of  100 
feet. 

3rd.  Give  rule  to  calculate  the  horse  power  developed  by  water, 
with  a  head  25  feet  high  and  an  outlet  3  feet  square. 

Answer. — 1st.  The  easiest  way  of  finding  the  amount  of  friction 
caused  by  the  working  parts  of  an  engine  is  to  take  the  brake 
horse  power  and  subtract  the  same  from  the  indicated  horse 
power,  and  the  difference  is  the  amount  spent  on  friction.  In  an 
engine  the  friction  is  distributed  approximately  as  follows  :  Main 
bearings,  40%  ;  piston  and  rod,  27%  ;  crank  pin,  7.%;  crosshead 
and  wrist  pin,  5.3%  ;  valve  and  rod,  14.%  ;  eccentric  strap,  5.5%. 
The  ordinary  laws  of  friction  for  plain  surfaces  as  given  by 
Coulomb  are  : 

(a)  The  friction  between  tw'O  bodies  is  directly  proportional  to 
the  normal  pressure  between  them. 

(b)  The  friction  is  independent  of  the  areas  of  the  surfaces  in 
contact. 

(c)  Kinetic  friction  is  less  than  static  friction,  and  is  independent 
of  velocity. 

General  Morin's  experiments  on  axles  showed  practically  the 
same  general  results  as  Coulombs  for  plain  siu'faces. 

The  following  example  will  show  liow  the  horse  power  lost  in 
friction  is  arrived  at  : 

A  shaft  3"  diameter  has  two  bearings,  one  at  each  end,  and 
between  these  bearings  power  is  distributed  from  pulle}s  by  belts* 
The  tension  in  these  belts  has  a  horizontal  pull  of  1000  lbs  and  a 
vertical  downward  force  of  550  lbs.  at  right  angles  to  the  shaft. 
The  pulleys  and  shaft  weigh  1750  lbs.  The  coefficient  of  friction 
(it)  between  shaft  and  bearings  is  .06.  Find  the  horse  pow-er  lost 
in  friction  if  shaft  makes  200  revolutions  per  minute? 

We  have  here  two  forces  acting  on  the  shaft,  (i)  a  horizontal 
force  of  1,000  lbs.,  and  (2)  the  vertical  force  of  250  lbs.,  together 
with  the  weight  of  pulleys  and  shaft,  or  altogether  2,000  lbs. 
These  forces  are  at  right  angles,  therefore  the  resultant  pressure 
on  the  bearings  is   R  =  \'i, 000- -r  2,000- =  2,244  '^s. 

This  weight  may  or  may  not  be  equally  distributed  on  the  bear- 
ings, but  for  our  present  purpose  W'e  may  consider  same  as  being 
distributed  on  one. 

The  work    lost  in  one  revolution  is  =  No.    of  feet   travelled  x  co- 
efficient of  friction  x  resultant  pressure=  ~d  u  R 
when  d  =  diameter  of  shaft  in  feet. 
"  —  coefficient  of  friction  =  .06. 
R  =  iesultant  pressure  =  2244. 
u  =  3.i4i6. 

-_,      ,  ,         .....         irdnirR 

The  horse  power  lost  m  fnclion  is=  

33,000 

when  n  =  No.  of  revolutions  per  minute. 

3      200  X  .06  X  2244 

3. 1416  X  —  X ^^ 

12  33.000 


22  X  3  X  200  X  6  X  2244 


=  .64  h.p. 


7  X  12  X  100  =  33,000 
By  referring  to  tables  the  coefficient  of  friction  can  be    found  or 
same  can  be  arrived  at  by  experiment. 

2nd.  The  energy  possessed  by  a  moving  body  is  obtained  by 
finding  the  height  through  which  it  must  fall  to  acquire  the  velocity 
of  the  motion.  If  this  height  is  obtained  the  work  done  is  equal 
to  the  height  in  feet   x    weight  in  pounds,   or  if 

w  =  weight  in  lbs.  and  h  =  height  in  feet 

the  work  done  =  w  h  foot  pounds. 

Therefore  100  lbs.  X  100  feet=  10,000   ft.  pounds    would    represent 

the  amount  of  work   stored  up  in  the  weight.      This    amount  must 

be  used  up  before  the  falling  body  can  be  brought  to  rest. 

3rd.  The  power  of  a  water  fall  is  equal  to  the  weight  of  water 
discharged  in  unit  of  time  x  total  head. 

If  0  =  cubic  feet  of  water  discharged  per  minute 
W  =  weight  of  I  cubic  foot  of  water  =  62.36  lbs. 
H  =  total  height  in  feet. 

Ti        Q  w  H 

1  hen  =horse  power. 

33,000 

In  the  question  the  velocity  of  the  stream  is  not  given.  This 
can  be  readily  ascertained  by  measuring  off  say  100  feet  on  the 
bank,  and  throwing  a  piece  of  wood  in  the  stream,  and  noting  the 


time  in    passing    the    100   feet  marks.     The   average   velocity    is 
about  80%  of  the  surface  velocity. 

The  number  of  cubic  feet  that    could  flow    through  .111    outlet  3 
feet  square  is  about  2,200  per  minute. 
2,200  X  62.36  X  25 
33,000 

From  this  amount  would  have  to  be  deducted  friction  on  turbine, 
etc.,  and  the  net  available  would  be  about  70  h.p. 


:  104  h.p. 


'•  J.M.,"  AylmerWest,  Ont.,  sends  us  indicator  cards  taken  from 
a  Wheelock  engine,  with  ihe  request  that  we  work  out  the  results 


for  him.      The    original    cards    were    3)^    inches  in  u-idth,  but   as 
herewith  shown  are  reduced  by  one-third. 

Answer. — The  diagrams,  which  we  will  call  Nos.  i  and  2,  were 
taken  from  a  Wheelock  engine.  No.  1  with  condenser  on  and  No. 
2  with  condenser  off;  engine,  14x34  ;  revolutions,  90  ;  steam 
pressure,  as  per  gauge,  too  lbs. 

Area  of  piston,  153-93". 
Speed  of  piston,  510' 

Constant,  ■5M3ii5L°  =  ,.38  h.p. 
33,000 

From  card  No.   i  the  mean  effective  steam  pressure  is  : 

Crank  end,  17.0. 

Bright  end,  2  1.6. 

21.6+17.0 
Average,   =  '9-3  lbs. 

Mean  effective  from  the  vacuum  Is  6.8  lbs.;    total   mean    effective, 
19.3  +  6.8  =  25.12,  and  25. 12  X  2.38  =  59.78  h.p. 
Diagram  No.  2  scales  as  follows  : 

Crank  end,  M.E.P.,  14.2. 

Bright  end,  M.E.P.,  18.6. 

1 8.6  +14.2 
Total,  — '- — =  16.4  lbs.,  and  16.4x2.38  =  39,032  h.p. 

The  back  pressure  on  this  card  is  2  lbs.  This  would  represent 
2.38  X  2  =  4.76  h.p.,  which  is  not  taken  into  consideration  in  scaling 
for  the  above  M.E.  P. ,  and  should  be  added  as  load  on  the  engine. 


PREVENTION  OF  SCALE  IN  BOILERS. 

In  an  article  in  the  November  issue  of  the  Home  Study  Maga- 
zine, in  answer  to  the  question,  '  W'iU  carbonate  of  soda  or  plain 
soda  remove  hard  sulphate  of  lime  scale  ?  '  the  expert  replies, 
'  I  have  never  found  it  to  be  much  good  for  that  purpose.  I 
can  tell  you,  however,  what  will  remove  it  pretty  effectually — 
very  cheaply  too — and  that  is  ordinary  kerosene.  If  this  is  fed 
to  the  boiler  at  the  rate  of  about  one  quart  per  day  per  100 
h.p.,  the  benefit  to  the  boiler  will  soon  be  apparent.  It  has  also 
been  found  to  prevent,  to  quite  an  appreciable  extent,  the  forma- 
tion of  hard  scale.  Its  action  upon  the  sulphate  of  lime  does  not 
seem  to  be  a  chemical  one,  however,  but  rather  a  mechanical 
action.  In  my  opinion,  the  minute  particles  of  sulphate  of  lime 
precipitated  by  the  action  of  heat,  are  first  carried  to  the  surface 
of  the  water  by  the  boiling  and  bubbling  of  Ihe  water.  There 
they  become  coated  over  with  the  kerosene,  which  prevents 
them  from  uniting  in  solid  mass  when  deposited  on  the  plates.' 


The  Weston  Electrical  Instrument  Company  are  making  con- 
tracts for  their  new  factory  at  Waverley,  N.J.,  a  suburb  of  Newark. 
'  A  railway  switch  is  now  being  constru':ted  to  the  spot,  and  ground 
will  be  broken  in  a  few  days  for  the  erection  of  what  will  probably 
be  the  most  complete  manufacturing  establishment  in  the  United 
Slates. 
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TWO  MUNiaPAL  LIGHTING  PLANTS. 
We  print  herewith  illustrations   o(  municipal   li-jhtinj^ 
plants  recently  installed  by  the  L'nited  Klectric  Company 


In  a  letter  to  the  Company  the  reeve  of  the  munici- 
pality expresses  his  appreciation  and  that  of  the  citizens 
with  the  satisfactory  working;  of  the  plant,  and  refers 
particularly  to  the  g-ood  regulation  and 
freedom  from  heating.  Over  600  16  c.p.  lights 
have    alreadv  been  installed. 


GLASGOW  AND  ELECTRICAL 
PROGRESS. 

.Ai.TiioiT.ii  Cilasgovv  may  consider  itself  in 
many  respects  the  centre  of  light  and  leadiiig, 
it  has  by  no  means  made  astonishing  progress 
in  municipal  electrical  work.  The  population 
of  Cilasgow  is  ()57,ooo,  and  the  rateable  value 
;£,4,046,726  ;  Manchester,  on  the  other  hand, 
has  a  population  of  530,000,  and  a  rateable 
value  ^.2,911,083.  Curiously  enough,  the 
municipal  control  of  electric  lighting  com- 
menced in  these  cities  within  a  few  months  of 
each  other,  but  the  latest  returns  show  a 
marked  difference  in  the  two  systems,  as  will 
be  seen  from  the  following  figures  : 


35  w.-itt  lamps. 

.Maiuliester 123,595 

Cilasjjow 79, 140 


Unit<  sold.  Revenue. 

1,748,244      j{;38,253 
1,090,959        £.25,iib2 


i'"or  years  past  the  Glasgow  Corporation   has 
owned    probably    the    most    paying   system    of 
tramways    in    the    kingdom,   and   four    or    five 
years    ago    a    committee  collected  an  amazing 
mass  of  information  on  the  subject  of   working 
tramways    by    electrical    means  ;    moreover,    it 
was  generally  accepted  that   electrical   working 
was  far  and  away  the  best  system.      Four  years 
ago    the   tramways    in    Leeds   were  owned  and 
worked  by  a  company,  yet  to-day  the  Corpora- 
tion of  Leeds  has  not  only  taken  over  the  whole   of   the 
city  tramways,  but  has  equipped  10  miles  with  the  over- 
head froUey  system — and  Glasgow  to-day  is    in    a    diffi- 
culty about  running  a  short  experimental  line  on  the  same 


MUMCIPAI.    I'LANT,    BEETON,    OnT. 

in  the  towns  of  Acton  and  Beeton.  Some  particulars 
of  the  former  were  printed  in  a  previous  number.  The 
plant  is  installed  in  a  stone  building,  24  x  50  feet,  and 
includes  a  50  kilowatt  alternating  current  generator  with 
a  capacity  of  800  incan- 
descent lights,  a  2  panel 
marble  switchboard  fully 
equipped.  Power  is  sup- 
plied by  a  75  h.p.  Whee- 
lock  engine  manufactured 
by  the  Goldie  &  McCul- 
loch  Co.,  of  Gait.  The 
main  driving  belt  is  16 
inches  in  width  and  65 
feet  long,  and  the  dynamo 
a  10  inch,  double,  endless. 
There  are  fifty-six  32 
candle  power  incandes- 
ceiit  street  lamps,  ar- 
ranged in  two  circuits 
independent  of  each 
other,  and  a  third  inde- 
pendent circuit  for  do- 
mestic and  commercial 
service.  The  Beeton 
plant  is  very  similar  to 
the  one  at  .^Vcton.  Be- 
sides furnishing  light  for 

the  streets  and  commercial  and  domestic  use  cur-  system.  Notwithstanding,  Glasgow  has  sufficient  con- 
rent  is  supplied  for  200  incandescent  lights  at  the  fidence  in  itself  to  bedesirousof  of  acquiring  and  working 
County  House  of  Industry.  a  telephone  system.  — Electrical   Review,  London,   Eng. 


Municipal  Plant,  Acton,  Ont. 
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CAPT.  JAMES  WRIGHT. 

It  is  with  niucli  regret  that  we  chronicle  the  death  of 
Capt.  James  Wright,  mechanical  engineer,  of  Montreal. 
By  his  wide  circle  af  acquaintances  throughout  Canada 
he  was  held  in  highest  esteem,  not  only  in  recognition 
of  his  great  ability  in  his  profession,  but  also  of  his 
many  sterling  personal  qualities.  To  such  the  ac- 
companying portrait  and  biographical  particulars  will 
be  of  interest  : 

Capt.  James  Wright  was  born  in  Tarbolton,  Ayrshire, 
Scotland,  Sept.  23,  1826,  and  when  about  12  years  old 
emigrated  to  New  York,  where  he  received  a  common 
school  education  and  at  about  16  years  came  to  Allen- 
burg,  Ont.,  where  he  served  his  time  and  learned  the 
trade  of  blacksmith  with  an  uncle.  He  then  went  to 
work  with  Jas.  Oswald,  a  contractor,  and  got  his  first 
experience  with  dredging  machinery  in  the  harbors  of 
Boston  and  New  York,  and  later  on  in  the  Erie  and 
Welland  canals.  He  then  came  to  Montreal  with  the 
first  spoon  dredge  used  in  the  Montreal  harbor,  and 
finally  became  mechanical  superintendent  of  the  Mon- 
treal harbor,  which  position  he  occupied  tor  twelve 
years.     In  1S76,  together  with  F.  B.  McNamee  and  .■\.  G. 


Capt.  James  Wright. 

Nish  he  formed  the  firm  of  F.  B.  McNamee  &  Co., 
which  firm  constructed  that  portion  of  the  Montreal 
water  works  acqueduct,  known  as  the  Inland  Cut,  the 
Carillion  dam  across  the  Ottawa  river,  and  took  part 
in  the  deepening  of  Lachine  and  Welland  canals,  and 
the  Toronto  water  works  extension.  Leaving  the  firm 
he  then  took  up  the  business  of  a  mechanical  expert,  and 
as  an  authority  on  the  steam  indicator  was  well  known. 

In  1885  together  with  A.  G.  Nish  and  M.  F.  Lefebre. 
he  formed  the  Mount  Royal  Park  Incline  Co.,  which 
firm  built  the  present  incline  railway  up  the  side  of 
Mount  Royal,  from  plans  drawn  up  by  him  and  directly 
under  his  supervision. 

Capt.  Wright  was  noted  for  his  wonderful  memory, 
and  it  is  said  was  never  known  to  forget  anything  he 
had  read  twice. 

He  leaves  a  wife  and  one  son,  an  electrical  engineer 
in  Mexico. 


JudgmenI  has  been  reserved  in  the  action  brought  to  ascertain 
whether  the  mortgage  held  by  the  Sun  Life  Insurance  Co., 
against  the  Cornwall  Electric  Street  Railway  Co.,  covers  the 
rolling  stock,  extensions,  etc. 


EDUCATING  OPERATORS  IN  THE  HAND- 
LING OF  THE  SWITCHBOARD.* 

Writing  a  paper  to  be  read  before  the  members  of 
the  association  is  a  difficult  task  for  me,  knowing  full 
well  that  anything  I  might  write,  on  any  subject,  would 
in  no  way  compare  with  any  paper  prepared  by  any 
other  member  of  the  association.  But  if  in  writing  a 
paper  I  chance  to  say  anything  that  will  be  of  any  bene- 
fit to  the  association  in  general,  or  a  single  tnem'-er  of 
the  same,  I  will  feel  that  I  have  been  amply  paid  for  the 
effort. 

In  the  beginning  I  will  say  that  the  chief  trouble  to 
the  telegraph  service  on  railroads  is  the  inefliciency  of 
operators.  An  operator  may  be  able  to  hand'e  train 
orders  and  other  business  in  a  highly  satisfactory  inan- 
ner  ;  he  may  be  a  good  sender  and  attentive,  and  still 
not  be  able  to  make  the  simplest  kind  of  a  patch  in  case 
of  wire  trouble  when  called  upon  to  do  it  by  the  dis- 
patcher. This  one  failure  on  his  part  very  materially 
reduces  his  value  as  an  operator,  and  the  dispatcher,  in 
nine  cases  out  of  ten,  reports  him  as  being  unfit  for  his 
position,  which  is  true  to  a  certain  extent. 

Mr.  A.  R.  Lingfelt  produced  a  paper  that  was  read 
before  the  members  of  the  Association  at  the  meeting 
of  1-94,  which  was  able,  concise,  and  deserved  far  more 
than  a  passing  thought.  Too  much  can  not  be  said  or 
written  on  this  subject.  Any  one  giving  the  matter 
careful  thought  can  not  help  but  see  that  the  question 
of  educating  operators  in  the  workings  of  the  switch- 
board is  one  that  demands  serious  consideration. 

In  hiring  and  placing  operators,  I  feel  sure  that  super- 
intendents of  telegraph  and  chief  dispatchers  do  not 
always  handle  the  matter  as  it  should  be  handled. 
In  far  too  many  instances  they  hire  and  place  an 
operator  wholly  on  the  grounds  that  "he  is  a  fair 
operator,  can  handle  train  orders  well,  make  a  fair 
copy,  and  has  a  good  record  as  to  character."  These 
qualifications  are  certainly  essential,  but  his  qualifictions 
ought  not  to  end  there.  We  will  say  that  he  is  hired 
and  sent  to  "J  "  to  work  nights.  The  dispatcher  has 
outstanding  orders  to  trains  all  over  the  division  ;  a 
storm  comes,  playing  havoc  with  the  wires,  putting  the 
train  wire  in  a  useless  condition  ;  the  dispatcher  locates 
the  trouble,  and  soon  sees  that  he  can  get  a  through 
train  wire  by  having  the  operator  at  "J"  put  No.  7 
north  to  No.  10  south.  He  instructs  him  to  make  the 
patch,  and  finds  out,  to  his  disgust,  that  the  operator 
cannot  do  it,  and  trains  might  remain  tied  up  until 
doomsday,  just  because  an  operator  does  not  know  how 
to  make  a  simple  patch.  As  a  general  thing,  when  a 
dispatcher  wants  a  wire,  he  wants  it  like  the  "  man  in 
Texas  wanted  the  revolver  ;"  that  is,  bad  ;  and  it  he 
don't  get  it  promptly — and  his  disposition  is  not  the 
best  in  the  world — he  is  apt  to  abuse  the  operator  for 
being  unable  to  render  the  proper  assistance.  This  is 
wrong.  The  operator  is  not  to  blame.  The  official 
placing  him  in  the  office  is  far  more  responsible  than 
the  operator  is,  because  the  chances  are  that  no  one 
ever  showed  the  operator  how  to  manipulate  a  switch- 
board. Under  the  circumstances,  he  could  not  be 
expected  to  do  it.  Had  he  been  shown  by  the  super- 
intendent of  telegraph  or  chief  dispatcher  how  to  do 
such  work  before  he  took  charge  of  the  oflRce,  and  been 
told  plainly  that  he  must  be  able  to  do  such  work  when 
called  upon,  or  would  not  be  retained  in  the  service,  the 
chances  are  that  he  would    have    made    a    study  of  the 

*  Rpad  before  the  .Association   of  Railway   Telegraph   Superintendents,    Fortress 
Munroe,  Va.,  by  W.  F.  Packard,  of  Lima,  Ohio. 
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board  from  the  lime  he  went  into  the  olVice,  anJ  wouU 
have  been  able  to  have  made  the  patch  when  it  was 
required  of  him. 

One  of  the  greatest  troubles  is  wire  failure,  and  if 
patching  can  not  be  done  promply.  trains  have  to  suffer. 
If  operaters  do  not  know  how  to  do  it,  it  can  not  be 
done. 

I  do  not  wish  to  write  or  speak  disparagingly  of 
operators,  or  officials  placing  them,  but  I  will  venture 
to  say  that  any  division  on  any  road  in  the  country  can 
be  selected  that  has  20  offices,  and  there  will  not  be 
more  than  two  operators  on  it  that  can  make  a  simple 
patch  of  one  wire  north  to  another  south,  east  or  west, 
unless  they  have  had  previous  practical  instructions. 
I  do  not  think  I  have  overdrawn  this.  I  base  my  state- 
ment on  the  observations  I  have  made  during  the  years 
of  experience  I  have  had  as  a  train  dispatcher  and  in 
other  capacities.  I  have  never  worked  on  a  road  that 
my  experience  has  not  been  about  the  same  in  that 
respect.  In  my  opinion,  it  lies  with  the  superintendents 
of  telegraph  and  chief  dispatchers  to  obviate  a  great 
deal  of  this  trouble. 

No  operator  should  be  placed  in  charge  of  an  office 
unless  he  is  posted  in  working  a  board  of  an  ordinary 
kind  by  the  official  placing  him.  He  should  be  shown 
how  to  do  patching,  the  position  of  the  plugs  when 
wires  are  in  their  normal  condition  or  position  ;  in  fact, 
the  back  straps  should  be  gone  over,  explaining  their 
relation  to  the  plug  strips,  etc.,  etc.  This  would  take 
but  little  time,  and  would  be  starting  the  operator  in 
right. 

There  is  another  thing  that  could  be  done  that  would 
certainly  prove  to  be  a  great  benefit  ;  that  is,  to  provide 
every  office  with  a  blue  print  or  hektograph  drawing  of 
the  standard  switchboard,  showing  it  in  its  natural 
condition.  Plug  holes  should  be  numbered  on  the 
print.  This,  together  with  a  "  key  "  at  the  bottom  or 
top  of  the  print,  showing  where  to  place  plugs  for 
certain  patches,  would  render  the  work  simple,  so  much 
so  that  any  one  who  could  read  could  do  it. 

Any  operator  of  limited  experience,  after  working  in 
an  office  a  short  white  equipped  as  I  have  shown  ; 
would  be  able  to  handle  the  board  in  any  office  where- 
ever  he  might  be  placed,  as  there  is  no  radical  difference 
in  boards  now  in  use  on  nearly  all  the  roads  in  the 
country.  I  feel  sure  that  such  a  course  as  I  suggest, 
if  adopted  on  railroads,  would  not  only  benefit  the 
telegraph  service  to  a  great  extent,  but  raise  the 
operators  to  a  higher  plane  of  usefulness. 

.A.ny  superintendent  of  telegraph  or  chief  dispatcher 
should  be  able  to  make  a  crude  drawing  of  the  print  I 
refer  to,  to  enable  the  engineering  department  to  make 
the  print.  They  could  be  made  in  the  above  depart- 
ment at  a  small  cost,  and  in  such  a  shape  that  they 
would  meet  all  that  would  be  required  of  them  for  the 
equipment  of  offices. 

This  communication  is  not  intended  as  a  criticism  on 
any  one  hiring  or  placing  operators,  or  on  the  opera- 
ors  themselves,  but  is  written  with  a  view  of  offering 
suggestions  that  I  hope  may  turn  some  thought  in  the 
direction  referred  to,  and  that  some  practical  improve- 
ment may  be  made. 


ELECTRICAL  INSPECTION  IN  WINNIPEG, 
MAN. 

.A  REPRESENTATIVE  of  the  Hleitrrai,  Nuws  lately  in- 
terviewed Mr.  F.  .A.  Cambridge,  the  newly  appointed 
city  electrician  of  Winnipeg,  Man,  in  reference  to  elec- 
trical inspection.  He  learned  that  all  new  wiring  and 
electrical  installations  have  to  be  done  in  strict  con- 
formity with  the  National  Code,  1897  edition,  which  is 
incorporated  in  the  city  regulations.  No  electrical  w-ork 
can  be  undertaken  without  a  permit,  and  certificate 
must  be  obtained  before  work  is  finally  passed.  No 
fees  are  charged  either  for  inspection  or  permits.  Some 
difficulty  has  been  experienced  ownng  to  the  fact  that 
the  improved  list  of  the  National  Code  does  not  include 
many  articles  of  Canadian  manufacture.  Mr.  Cam- 
bridge hopes  that  before  long  other  cities  in  this  country 
will  follow  the  example  of  Winnipeg,  and  that  there 
may  be  formed  some  kind  of  a  testing  bureau,  prefer- 
ably by  the  associated  Underwriters'  associations,  pre- 
sided over  by  some  reliable  expert,  who  may  be  referred 
to  in  matters  of  dispute,  or  from  whom  impartial 
opinions  may  be  obtained  regarding  materials  or  prac- 
tice. In  this  connection  Mr.  Cambridge  acknowledges 
the  great  kindness  of  Mr.  Merrill,  jr.,  the  chief  electri- 
cian of  the  National  Board  of  Underwriters  for  America. 
That  body  maintains  a  complete  bureau  at  Chicago. 
Winnipeg  is  acting  in  connection  with  the  bureau,  and 
gives  and  receives  full  accounts  of  all  electrical  burn- 
outs, etc. 

Regarding  old  installations  it  is  understood  to  be  the 
intention  of  the  city  electrician  of  Winnipeg  to  make 
a  thorough  inspection  of  all  these.  Some  progress  has 
been  made  already  and  the  general  public  as  a  rule  are 
pleased  to  carry  out  the  alterations  ordered.  Mr.  Cam- 
bridge believes  that  this  work  should  be  taken  up  at 
once  by  every  city,  for  the  longer  it  is  feft  undone  the 
greater  expense  the  public  will  ultimately   have  to  bear. 


ELECTRICAL  EXHIBITION. 

The  twenty-second  convention  of  the  National  Iilec- 
tric  Uight  .Association  and  third  Electrical  Exhibition  is 
announced  to  be  held  in  Madison  Square  Garden,  New 
V'ork,  during  the  month  of  May.  The  scope  of  the  ex- 
hibition will  not  be  confined  merelj'  to  electrical  appar- 
atus and  appliances,  but  will  include  all  kindred  indus- 
tries as  well,  such  as  various  makes  of  boilers,  pumps, 
steam  engines  and  other  steam  specialities.  A  special 
feature  of  the  coming  exhibition  will  be  the  display 
of  patents  and  new  devices.  Last  year  the  Electrical 
and  Kindred  Industries  Exhibition  was  held  under  the 
auspices  of  the  New  York  Electrical  Society,  but  this 
year  it  is  proposed  to  hold  it  in  conjunction  with  the 
convention  of  the  National  Electrical  Light  Associa- 
tion. As  a  result,  considerable  interest  has  been 
awakened  in  the  coming  exhibition. 


The  Dominion  Oilcloth  Co.,  of  Montreal  have  placed  an  order 
with  the  Royal  Electric  Co.  for  the  complete  equipment  of  their 
factory  with  S.  K.  C.  motors,  aggregate  over  150  h.  p.,  the 
difFerent  nnits  as  required  throughout  the  building  in  the  different 
"'epartments. 


The  subject  of  the  construction  of  an  electric  railroad  from 
Guelph  to  Hespeler,  .Arthur  and  Erin,  is  engaging  the  attention 
of  the  Board  of  Trade  and  citizens  of  Guelph.  It  is  stated  that  if 
$25,000  to  $30,000  of  local  capital  can  be  raised,  capitalists  can 
be  found  who  will  contribute  the  additional  amount  required. 

The  British  Columbia  Electric  Railway  Co.  will  no  doubt  pay  a 
good  dividend  in  the  near  future.  The  net  earnings  of  the 
company  from  .April  1st  last  to  the  end  of  the  year  amounted  to 
$126,487,  as  against  $67,582,  for  the  like  period  of  1S97.  The 
company  are  now  erecting  a  large  car  barn  at  Vancouver.  Mr. 
J.  M.  Buntzen,  manager  of  the  company,  has  gone  to  England, 
where  he  will  lay  before  the  directors  plans  for  several  extensions 
of  the  system. 


April,  i£ 
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TRIAL  BY  JURY. 

Truth  is  stranger  than  fiction.  Gilbert  and  Sullivan, 
in  the  wildest  flights  of  their  imagination  could  not 
have  p.irtrayed  a  more  farcical  denouement  than  that 
of  a  verdict  brought  in  by  a  jury  of  twelve  of  our  fellow 
countrymen  at  the  assizes  at  Toronto.  The  case  was  that 
of  Harris  v.  Toronto  Electric  Light  Co.  for  $10,000  dam- 
ages. Harris  was  a  purveyor  of  rags  and  bottles,  and 
kept  these  rags  and  bottles  in  a  rough-cast  building. 
In  this  building  he  had  in  use  a  motor,  supplied  with 
current  from  the  wires  of  the  defendant  company. 
These  wires  were  tapped  on  Harris'  premises  by  a  small 
pair  of  wires,  which  were  attached  to  a  corner  of  the 
rough-cast  building  aforesaid,  and  from  thence  taken 
over  to  a  doctor's  residence  on  the  next  street.  Herein 
lay  the  offence — the  wires  leading  to  another  man's 
premises  were  run  on  sidehlocks  on  the  outside  of  the 
rough-cast  rag  emporium,  as  the  plaintiff  said,  without 
his  consent.  He  saw  the  wires  being  so  attached  and 
enquired  of  the  linemen  what  they  were  for,  and  was 
told.  He  made  no  objection.  The  wires  remained 
there  two  years  or  more,  and  never  a  word  was  said. 
On  the  i8th  of  September  last — a  Sunday  afternoon — 
the  rags,  as  rags  often  will,  ignited  spontaneously  or 
got  on  fire  in  some  way,  and  the  rag  shop  was  laid  in 
ruins.  As  the  flimsy  walls  collapsed,  the  wires  attached 
to  the  outside  were  tangled  up  and,  of  course,  short- 
circuited,  and  burnt  the  insulation.  Harris  promptly 
brought  suit  for  ten  thousand  dollars  against  the 
company  defendant.  The  case  was  tried  in  Toronto 
last  week. 

The  nature  of  the  evidence  put  in  may  be  gathered 
from  the  testimony  of  one  of  the  witnesses.  This  was 
a  lady  who  was  oppressed  with  a  foreboding  that 
Harris's  was  to  be  destroyed  by  electricity.  She  said 
that  she  had  frequently  seen  the  electricity  running  up 
the  wires  on  William  street  from  Queen  street  and 
turning  the  corner  and  going  into  Harris's,  and  on  this 
identical  Sunday  she  had  seen  some  of  it  go  up  the 
street  and  cross  over  into  the  rag  bureau  about  two 
hours  before  the  fire.  Several  other  witnesses  also 
testified  that  they  saw  the  wires  flashing  fire,  and  then 
the  raggery  burst  into  a  blaze  of  glory.  There  was  a 
remarkable  unanimity  in  their  testimony — first,  fire  on 
the  wires,  then  immediately  the  flames  bursting  out 
from  the  inside  and  through  the  roof.  This  was  about 
the  time  of  the  arrival  of  the  fire  apparatus.  These 
witnesses  all  were  on  the  south  side  of  the  building. 

Now  for  the  defence.  The  evidence  of  several 
reputable  witnesses  living  on  Simcoe  street,  to  the  east 
of  the  building,  went  to  show  that  they  were  the  first  to 
see  the  fire  ;  that  it  started  in  the  centre  of  the  building 
entirely  away  from  where  the  wires  were  attached  ;  that 
they  telephoned  the  alarm  to  the  police  station  at  2.35, 
and  that  at  this  time  there  was  no  fire  outside  the 
building  at  all.  Evidence  was  produced  b)'  a  number 
of  witnesses  that  the  short  circuit  caused  by  collapse  of 
building  occurred  at  the  power  house  at  2.47,  or  12 
minutes  after  the  alarm  was  given,  and  probably  20  or 
25  minutes  after  the  fire  broke  out.  The  evidence  of 
these  witnesses  was  clear  as  to  the  facts. 

As  to  the  values. — It  appears  that  Harris  had 
appealed  on  his  assessment  and  took  an  oath  before  the 
Court  of  Revision  three  days  before  the  fire  that  there 
was  not  five  hundred  dollars'  worth  of  goods  in  the 
place,  and  that  a  big  pile  of  the  stuff  represented  very 
little  money.    Two  members  of  the  Court  of  Revision  were 


put  upon  the  stand  and  testified  to  this.  He  now  swore 
there  was  eight  thousand  dollars'  worth.  The  de- 
fendants could  not  contradict,  as  the  evidence  was 
destroyed — Harris  kept  no  books. 

His  Lordship  was  impressed  throughout  the  case 
with  the  evidence  submitted  by  the  plaintiff's  wit- 
nesses, on  the  ground  that  their  statements  were 
based  on  what  they  had  seen  with  their  own  eyes. 
On  the  other  hand,  little  or  no  importance  was  attached 
apparently  by  the  jury  to  the  evidence  of  the  other 
gentlemen  who  said  that  they  saw  the  fire  start  in 
another  place  and  gave  the  alarm.  The  onus  was  upon 
the  defendants  to  prove  that  the  contents  of  the  building 
were  not  worth  $10,000;  this  they  had  failed  to  do.  As 
to  the  plaintiff's  sworn  statement  before  the  Court  of 
Revision  regarding  the  value  of  his  goods,  it  was  not 
allowed  to  affect  his  veracity  in  the  present  case.  His 
Lordship  left  to  the  jury  the  difficulty  of  accounting  for 
the  difference  in  time  between  the  fire  alarm  and  the 
starting  of  the  fire  and  the  time  of  the  short  circuit  at 
the  company's  works. 

The  jury  went  out  and  deliberated  for  a  couple  of 
hours,  and  then  came  into  Court  and  asked  the  Judge  if 
they  could  not  make  the  damage  $14,000  instead  of 
$10,000!  The  judge  appeared  staggered  at  this, 
and  he  instructed  them  that  they  could  not  award  more 
than  was  claimed,  so  they  made  it  the  ten  thousand. 

The  only  serious  feature  of  this  case  appears  to  be  the 
position  in  which  the  defendant  company  is  placed  by 
the  jury's  award,  and  the  effect  of  the  decision  upon 
electrical  companies  throughout  the  country.  There  is 
no  doubt  that  every  company  doing  business  has  a 
number  of  these  double  services  in  operation.  Electric 
light  companies  will  be  kept  in  hot  water  unless  the)' 
find  means  to  protect  themselves.  This  can  be  done  by 
special  agreement  before  entering  upon  any  person's 
premises  for  purposes  of  business — an  iron-clad  agree- 
ment of  protection  and  indemification  from  risks  of 
damage  of  every  kind — alleged  and  actual — from  fire, 
flood  and  the  fortunes  of  war. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

1  .  .  .  . 

P.M.     6.50 

.V.M.      1.00 

6. 10 

2.  .  .  . 

6.50 

"         '.30 

6.40 

3.  .  .  . 

"         6.50 

2.20 

7-30 

4 

6.50 

II         3.00 

S.  10 

5 

6. 50 

"         340 

8.50 

6.... 

"       6.50 

„         4.20 

9-3° 

7.... 

„       7.00 

II         4.40 

9.40 

8.... 

"       7-00 

4.40 

9.40 

g.... 

"       7.00 

,,         4.40 

9.40 

lo. . . . 

u          7.00 

"       4-4° 

9.40 

11.... 

,/          7.00 

"       4-3° 

9-30 

12. . . . 

«       S.oo 

"       4-3° 

8. 30 

'3  ■■•• 

,.       9.40 

"       4-3° 

6.^0 

14 

10.20 

..       4.20 

6.00 

15.... 

1  1. 00 

„       4.20 

5.20 

16.... 

II      11.10 

„       4.20 

5.10 

17   ... 

-.      11.50 

//       4.20 

4-30 

18 

„       4.201 

19.... 

A.M.    12.30 

3-50 

20 ... . 

1.20 

-       4.20 

3.00 

21 ... . 

1.50 

„       4.20 

2.30 

22. . . . 

No  Lig-lil. 

No  Lig-hL 

23.... 

No  Lijjht. 

No  Lijclit. 

24. . . . 

No  Li^lit. 

No  Light. 

25 ... . 

No  Lig-lit. 

No  Lig-fii. 

26.... 

p..\i.    7.00 

P.M.    g.20 

2.20 

27.... 

,1       7.20 

II     10.20 

3.00 

28.... 

II       7.20 

II     1 1.20 

4.00 

29.... 

1,       7.20 

A.M.    12.20 

5.00 

30 

"       7.20 

II          1.00 

5-40 

Total 160.40 
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Water  Power 
Problems. 


The  severity  of  the  weather  during  the 
past  winter  proved  a  serious  obstacle  to 
the  operation  of  water  powers,  more 
particularly  at  Lachine  and  Niagara,  where  Jack  Frost 
seemed  determined  to  seal  up  the  water  supply  and  compel 
the  closing  down  of  the  electric  power  stations.  The 
water  in  the  canals  leading  to  the  stations  on  both  sides  of 
the  Niagara  river  was  diverted  by  masses  of  ice  which 
became  attached  to  projecting  rocks  above  the  falls. 
On  several  occasions  the  Niagara  Falls  Park  and  River 
Railway  was  obliged  to  cease  operations  on  account  of 
lack  of  water  due  to  the  above  cause  and  to  the  blocking 
of  the  water  inlet.  Reference  has  been  made  in  previous 
issues  to  the  unusual  difficulties  under  which  the  plant  of 
Lachine  Rapids  Hydraulic  and  Land  Company  was 
operated  owing  to  the  large  accumulation  of  frazil  or 
anchor  ice.  These  troubles  emphasize  the  fact,  says 
the  Electrical  Engineer,  that  hydraulic  engineering  can 
no  longer  be  excluded  from  the  scope  of  a  complete 
electrical  engineering  education,  any  more  than  civil 
and  mechanical  engineering. 


The  rapidity  with  which  enormous  busi- 

The  Consolidation  u*       .*  u    *        r  j  • 

ness  combinations   are  being  formed  m 
Idea.  " 

the  United  States  is  the  most  wonder- 
ful feature  in  the  record  of  recent  events.  The  trend  of 
business  and  capital  in  this  direction  is  being  watched 
with  the  greatest  interest  and  not  without  anxiety  as  to 
the  outcome.  Naturally  the  influence  of  these  combi- 
nations is  felt  in  Canada,  and  there  is  a  disposition  to 
follow  on  a  smaller  scale  the  example  so  daringly  set  us 
by  our  neighbors.  Combinations  have  already  been 
effected  between  several  of  the  most  important  financial 
corporations  of  Toronto,  with  a  prospect  cf  more  to 
follow.      It  is  reported  that  the  Canadian  manufacturers 
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of  bicycles  will  be  forced  to  form  a  trust  among  them- 
selves or  become  a  part  of  the  combine  recently 
formed  in  the  United  States.  The  electrical  interests 
are  also  likely  to  be  affected.  Indeed,  a  report  is  current 
that  negotiations  arenow  in  progress  for  the  consolidation 
under  one  management — probably  that  of  the  Cataract 
Construction  Co. — of  the  various  electric  lighting  and 
street  railway  companies  whose  headquarters  are  in 
Hamilton.  We  certainly  think  that  benefit  would 
accrue  to  the  industry  from  the  amalgamation  of  a 
number  of  the  rival  lighting  companies  wnich  are  now 
engaged  in  the  unprofitable  and  thankless  task  of  cutting 
one  another's  throats  in  some  of  the  smaJier  towns. 


In  this  issue  will  be  found  Mr.  Conmee's 
The^conmee  gj|,  ^^  adopted  by  the  Ontario  Legis. 
lature,  defining  a  method  for  the  adjust- 
ment of  disputes  between  municipal  corporations  and 
private  electric  lighting  companies  as  well  as  the  terms 
upon  which  municipalities  shall  in  future  be  permitted 
to  engage  in  the  business  of  public  lighting.  The 
measure  has  been  carefully  framed,  and  when  put  in 
operation  will  no  doubt  prove  advantageous  to  both  the 
municipalities  and  the  companies.  It  puts  an  end  to  a 
condition  of  affairs  under  which  electric  lighting  com- 
panies were  in  constant  danger  of  having  their  property 
wiped  out  of  existence  by  the  municipality,  and  therefore 
were  not  in  a  position  to  make  further  investments  for 
necessary  improvements.  On  the  other  hand  the  muni- 
cipality is  now  able  to  secure  public  lighting  from  the 
companies  on  their  own  terms  or  at  a  price  which  compet- 
ent arbitrators  shall  decide  to  be  reasonable  and  fair. 
During  the  time  that  the  Bill  was  before  the  Legislature 
it  was  subjected  to  much  unfair  criticism  and  opposition 
from  some  of  the  public  newspapers,  which,  in  their 
anxiety  to  appear  as  public  champions,  did  not  take  the 
trouble  to  learn  what  its  provisions  were.  Since  its 
adoption  they  have  declared  that  the  electric  lighting 
companies  will  now  proceed  to  tyrannize  over  the  muni- 
cipalities. A  perusal  of  the  Bill  will  show  that  even 
should  the  companies  desire  to  act  the  part  of  tyrants, 
which  they  certainly  do  not,  the  restrictions  put  upon 
them  by  the  new  legislation  are  a  sufficient  safeguard 
to  the  public  interests.  In  consequence  of  the  relations 
between  lighting  companies  and  municipalities  having 
been  thus  defined,  there  is  likely  to  be  a  return  of  con- 
fidence leading  to  the  investment  of  capital  in  the  im- 
provement and  extension  of  electric  lighting  properties. 


The  councillors  of  the  town  of  Orillia, 

Price  of  Elecnc        r\    ^  .t     u  u    4. 

_  Ont. ,  apparently  have  but  a  vague  con- 

ception of  the  cost  of  producing  elec- 
tricity. As  our  readers  know,  they  are  about  to  embark 
upon  an  undertaking  to  supply  light  and  power  to  the 
town  from  Ragged  Rapids,  nineteen  miles  distant,  this 
being  the  first  instance  in  Canada,  if  not  in  the  world, 
of  a  municipality  installing  a  long  distance  electrical 
power  transmission  plant.  There  are  two  essential 
features  necessary  to  the  successful  operation  of  any 
plant,  whether  controlled  by  public  or  private  interests. 
The  first  is,  that  the  design  and  construction  of  the 
plant  shall  be  as  nearly  perfect  as  possible,  and  adapted 
to  the  conditions  under  which  it  must  operate  ;  the 
second  is  of  equal  importance,  that  the  power  shall  be 
disposed  of  at  a  price  which  bears  due  relation  to  the  cost 
of  production.  As  to  the  design  ana  construction  of  the 
prillia  plant  it    is  yet  tpp  early  to  speak  definitely,  ^yt 


in  this  respect  we  anticipate  no  obstacle  to  success. 
Our  skepticism  is  aroused,  however,  by  the  price 
which  has  been  placed  upon  the  power  to  be  pro- 
duced, and  we  are  led  to  the  conclusion  that  upon  this 
point  the  councillors  must  have  shouldered  the  respon- 
sibility themselves,  instead  of  obtaining  proper  advice. 
It  is  reported  that  power  is  being  offered,  delivered  in 
Orillia  at  about  fourteen  dollars  per  horse  power  per 
annum,  while  the  town  of  Gravenhurst  vvhi;h  recently 
applied  for  power,  was  quoted  a  price  of  ten  dollars  per 
horse  power  per  annum  for  one  or  two  hundred  horse 
power,  at  the  power  house  at  Ragged  Rapids,  the 
town  to  build  and  maintain  its  transmission  line  and 
transformer  station.  We  believe  that  these  prices  will 
be  found  to  be  below  the  actual  cost  of  operation,  and 
that  if  the  plant  is  to  be  a  financial  success,  the  rates 
for  current  must  necessarily  be  increased  in  a  substan- 
tial degree. 


There    is    no    occasion    to    doubt   the 


Copper  and 


Aluminium.  tenacity  of  the  grip  which  the  copper^ 
trust  of  the  United  States  have  secured. ' 
Prices  have  been  forced  upward  to  an  extent  which  has 
very  seriously  affected  the  electrical  industry  in  parti- 
cular, as  well  as  many  other  departments  of  trade.  We 
are  advised  that  many  electrical  enterprises  which  had 
been  planned  for  this  season,  are  hanging  fire  bscause 
of  the  unexpected  and  serious  increase  in  cost  of 
construction  due  to  the  heavy  advance  in  copper. 
Building  enterprise  in  cities  where  electric  wiring  is 
employed  is  being  hampered  from  the  same  cause. 
Under  these  circumstances  the  electrical  fraternity  will 
watch  with  interest  the  experiment  which  is  to  be  made 
at  Orillia  with  aluminium  as  a  conductor.  Reference 
was  made  in  our  last  issue  to  the  fact  that  with  the 
consent  of  the  municipality  of  the  town  of  Orillia  a 
contract  had  been  given  to  a  Pittsburg  firm  for 
aluminium  wire  conductors  for  the  electric  transmission 
system  at  that  place.  The  manufacturers  of  aluminium 
wire  are  to  be  congratulated  upon  the  opportunity  thus 
afforded  them  to  demonstrate  its  utility  and  advantages 
for  electrical  purposes.  It  may  occasion  surprise  that 
the  Council  of  Orillia  should  have  consented  to  allow 
the  new  material  to  be  used  for  so  important  a  trans- 
mission line.  It  is  understood  however  that  the  town's 
consulting  engineer,  Mr.  R.  J.  Parke,  has  carefully 
investigated  the  matter  and  is  satisfied  that  aluminium 
wire  will  meet  the  requirements,  and  at  a  substantial 
reduction  in  cost.  Furthermore  the  contractors  have 
given  the  municipality  their  written  guarantee  concerning 
the  tensile  strength,  conductivity,  durability  and  less 
liability  than  copper  to  physical  disintegration  under  the 
natural  conditions  which  may  affect  the  transmission 
line  while  in  operation  on  the  poles,  and  have  under- 
taken to  replace  and  put  in  satisfactory  working  condition 
any  wires  which  may  prove  defective.  The  conductivity 
of  pure  aluminum  wire  is  given  as  63%  and  about  54% 
when  containing  2%  of  alloy.  The  tensile  strength  of 
pure  aluminium  in  sizes  such  as  will  be  required  for  the 
Orillia  line  is  about  24,000  lbs.  It  is  proposed  however, 
to  employ  a  wire  with  a  conductivity  of  59%  and  a 
tensile  strength  of  29,000  lbs.  per  square  inch'. 
Assuming  that  aluminium  has  a  conductivity  of  59% 
and  copper  a  conductivity  of  97%  the  comparative  cross- 
section  of  aluminium  wire  of  equal  conductivity  to 
copper  will  be  as  163  to  100.  The  diameter  cf  No.  4 
g,  ^  S.  copper  \yire,  Nyhict)  wpu)ci  be  the   si^e  recjuiret} 
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for  this  line,  is  .204,  or  an  area  of  41742  circular  mills. 
It  is  estimated  that  aluminium  wire  of  equal  conductivity 
should  have  an  area  of  68,000  circular  mills  and  a 
diameter  of .  260.  The  weight  of  aluminium  as  compared 
with  copper  is  3.33.  The  weight  of  aluminium  of  equal 
conductivity  with  copper,  is  49  per  cent,  of  the  weight 
of  copper.  As  to  comparative  price,  assuming  a  fiiir 
price  for  copper  to  be  20  cents  per  lb.,  41  cents  per  lb. 
for  aluminium  would  give  the  same  cost  per  mile  of 
line  work,  inasmuch  as  the  weight  of  the  aluminium 
would  be  only  49  per  cent,  of  the  weight  of  the  copper. 
It  is  understood  that  the  manufacturers  of  aluminium 
are  watching  very  closely  the  copper  market  and  are 
advancing  or  lowering  the  price  ot  their  material  in  such 
a  way  as  to  be  able  to  offer  an  inducement  to 
purchasers,  while  not  letting  go  more  profit  than  is 
absolutely  necessary.  Owing  to  its  greater  cross- 
section,  due  to  lesser  conductivity,  the  cost  of  insulating 
aluminium  wire  is  almost  double  that  of  copper  wire. 
Thus  there  is  little  or  no  advantage  in  price,  except 
where  bare  wires  can  be  used.  This  fact  will  greatly 
'restrict  the  use  of  the  new  material.  The  only  trans- 
mission line  thus  far  constructed  with  aluminum  wire  is 
that  of  the  Snoqualmie  Falls  Power  Co.,  Seattle,  W.  T. 
This  line,  including  branches,  is  74  miles  in  length,  and 
was  completed  in  the  autumn  of  last  year,  but  has  not 
yet  been  put  in  operation,  so  that  no  practical  w-orking 
results  are  obtainable. 


BY  THE  WAY. 

Mr.  Carter,  an  old  time  Canadian  operator  tells  an 
interesting  story  of  his  work  with  Edison  25  years  ago. 
The  two  were  working  at  Stratford,  where  Edison  was 
station  telegraph  operator.  There  was  a  mistake  in 
some  order,  and  a  collision  was  narrowly  averted, 
Edison  in  consequence,  had  to  face  the  superintendent 
at  the  old  Union  Station,  Toronto,  who  rated  him 
roundly  for  his  "  criminal  carelessness."  It  was  more 
than  the  young  genius  could  stand,  and,  quietly  ex- 
claiming that  he  had  had  enough,  Edison  slipped  on  his 
coat  and  then  severed  his  connection  with  the  company. 
A  short  time  ago  Mr.  Carter  visited  Edison  at  Jersey 
City,  and  the  two  laughed  over   the  Stratford  episode. 

XXX 

This  is  the  wa)-  municipal  control  of  the  electric  light 
and  telephone  has  worked  out  at  Crawfordsvilie,  Ind., 
as  recorded  in  the  Indianapolis  News  of  March  15th  : 
"More  rottenness  is  being  unearthed  by  the  investigat- 
ing committee  of  the  city  council.  Last  week  it  developed 
that  a  number  of  city  employees  were  supplied  with 
telephones  for  which  the  city  paid,  and  last  night  it  came 
out  that  a  number  of  others  are  supplied  with  free  ser- 
vice by  the  management  of  the  city  electric  light  plant. 
All  those  connected  with  the  plant  are  s.-aid  to  be  using 
the  light  without  price,  whereas  the  management  be- 
gan to  refuse  pay  applicants  on  the  service  some  time 
ago,  on  the  ground  that  the  plant  was  already  loaded 
to  its  carrying  capacity.  It  now  develops  that  every 
employee  of  the  plant  has  his  house  wired  and  is  using 
all  lights  desired.  The  exposure  has  caused  a  breeze  of 
indignation,  and  the  superintendent  has  been  ordered  to 
cut  off  all  deadhead  service  at  once." 

XXX 

In  the  early  '8o's,  when  electricity  was  indeed  in  its 
infancy,  Mr.  J.  J.  Wright,  the  present  manager  of  the 
Toronto  Electric  Light  Co.,  started  into  the  business  on 
a  vety  modest  scale  in    Toronto.       He    rented    a   small 


machine  shop  off  ^\1nge  street,  and  there  made  his  own 
apparatus.  No  attempt  was  made  to  light  the  streets, 
but  a  number  of  the  stores  were  served  with  arc  lights. 
In  the  day  time  the  promoter  of  the  new  enter- 
prise was  busily  engaged  in  stringing  wires,  trimming 
lamps  and  soliciting  customers,  and  at  night  he  took 
charge  ot  the  operation  of  the  plant  and  the  construc- 
tion of  dynamos  and  other  apparatus.  He  even  tried 
his  hand  at  making  carbons  in  the  hope  of  reducing 
their  cost,  the  price  then  being  nine  or  ten  cents  apiece. 
In  the  following  extract  from  a  letter  written  to  a  friend 
Mr.  Wright  describes  in  characteristic  language  the 
modus  operandi  of  carbon  tnaking  as  practiced  by  him- 
self :  "  The  first  carbons  I  ever  made  or  used  were 
round  in  the  shape  of  a  wheel  and  1  raniiiied  the  stuff 
in  a  cast  iron  mould  and  then  made  the  mould  red  hot 
something  after  the  manner  of  the  Chinaman  who 
when  he  wanted  roast  pork  burnt  down  his  house  to 
cook  the  pig.  \'ou  make  me  smile  when  you  ask  me 
the  resistance  of  the  first  carbon  I  used.  In  those  days 
I  was  'unacquainted  with  the  nature  of  an  ohm'  so  to 
speak,  and  considered  myself  pretty  lucky  if  I  could 
get  a  current  to  go  through  my  carbons  on  any  terms. 
1  wasn't  fastidious.  I  didn't  require  to  know  system, 
candle  power  and  strength  of  current  in  use'  and  whether 
coppered  or  plain -not  much  -  I  was  perfectly  satisfied 
when  I  could  make  a  carbon  that  wasn't  an  insuhitor, 
and  did  not  worry  myself  into  a  decline  because  two  of 
them  did  not  last  an  equal  time  on  the  same  current  to 
a  fraction  of  a  second.  The  first  carbons  I  remember 
as  practical  carbons  were  Brush.  They  were  square, 
but  I  have  no  data  respecting  them.  Since  then,  I 
have  used  every  kind,  round,  square,  soft,  hard,  some 
with  a  hole  through  the  center  and  some  with  a  core, 
but  I  never  knew  what  fun  was  till  I  started  in  to  make 
carbons  in  Canada.  I  didn't  have  the  first  idea  whit 
they  were  made  of  and  had  to  work  it  all  out  for  myself. 
Carbons  were  costing  me  from  g  to  10  cents  each  in 
those  days  and  it  was  an  inducement.  If  I  was  to  tell 
you  the  different  kinds  of  stuff  1  put  in  carbons,  you 
would  die  standing  up.  You  would  not  have  time  to 
fall  down.  I  got  very  fair  results  from  gas  carbon  and 
molasses,  but  dropped  the  molasses  and  took  to  tar. 
The  carbons  were  all  right  but  would  blaze  somewhat. 
.At  last  I  got  to  making  fair  to  middling  carbons,  but 
they  were  of  the  now-you-see-'em-and-now-you-don't 
kind.  One  lot  would  go  all  right,  and  then  the  next 
night  my  lamps  would  not  start  up,  and  after  forcing 
the  current  round  for  a  time,  I  would  go  round  and  find 
all  the  fine  wire  shunts  burnt  to  acir.der.  Another  time 
they  would  get  red  hot  all  the  way  up  to  the  holders 
and  they  would  burn  to  a  beautiful  point.  After  a  while 
I  got  to  making  them  all  right,  and  had  pretty  fair 
success,  but  the  reduction  in  price  knocked  me  out.  I 
could  buy  cheaper  than  make,  but  if  it  were  profitable 
to  rake  up  such  matters,  I  could  a  tale  unfold  in  regard 
to  what  I  know  about  carbons  'that  would  make  your 
knotted  and  combined  locks  to  part  and  each  particular 
hair  to  stand  on  end  like  quills  upon  the  fretful  porcu- 
pine,' but  of  what  avail  ?  it  would  be  of  no  use,  so  I 
have  only  to  repeat  what  I  said  at  the  start,  that  for 
accurate  data  I  am  not  there,  but  for  experience,  largely 
comic  but  quite  often  the  reverse,  I  believe  I  could  fill  a 
book." 


Charles  J.  Pippin,  night  watchman,  at  the  parliament  buildings 
Toronto,  has  been  appointed  engineer  at  the  Deaf  and  Dumb  In- 
stitute, Bellville. 
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CANADIAN  ENGINES  IN  SPAIN. 

In  October,  1897,  contracts  were  placed  for  the 
equipment  of  electric  tramways  in  Barcelona  and  Madrid, 
the  two  most  important  cities  in  Spain.  The  work  was 
completed  a  few  months  ago,  and  the  lines  are  now  in 
successful  operation.  Barcelona,  with  a  population  of 
about  600,000,  is  the  largest  city  in  Spain,  and  is  an 
important  seaport  and    manufacturing  centre.      It  is  an 


Robb-Armstrong  Enginks  at  Barcklona. 

ideal  city  in  many  respects,  but  particularly  from  the 
standpoint  of  the  owners  of  the  electric  railway,  as  it  is 
well  patronized  on  account  of  the  climate  being  too 
warm  for  much  walking.  Madrid  is  the  capita!  of  Spain, 
and  is  nearly  as  large  as  Barcelona.  It  is  situated  in- 
land, and  has  many  parks,  broad  streets  and  fine  build- 
ings. In  the  character  of  its  population  it  resembles  a 
western  American  city,  as  not  more  than  40  per  cent,  of 
its  residents  are  natives. 

Although  these  systems  are  owned 
by  British  capital,  and  were  built  by 
British  contractors,  much  of  the 
apparatus  was  purchased  on  this 
side  of  the  Atlantic.  The  main 
engines  were  manufactured  in  the 
United  States,  and  three  smaller 
engines  were  supplied  by  the  Robb 
Engineering  Company,  of  Amherst, 
N.S.  These  latter  engines,  as  shown 
in  the  accompanying  illustrations, 
are  tandem  compound,  side  crank 
type,  with  dynamos  direct  connected. 
They  were  installed  principally  for 
lighting  the  extensive  car  sheds  and 
driving  the  machinery  in  the  work- 
shops connected  with  the  tramway 
system,  but  are  also  used  for  run- 
ning part  of  the  cars  late  at  night 
or  early  in  the  morning  when  the 
main  engines  are  shut  down. 

The  high  pressure  cylinder  of  these  engines  is  10 
inches  in  diameter,  low  pressure  16  inches  in  diameter, 
stroke  15  inches,  and  they  are  rated  at  115  horse  power 
each.  Both  valves  are  controlled  by  the  automatic 
governor  in  such  a  way  as  to  divide  the  work  equally 
between  the  two  cylinders.  The  crark  shaft,  connect- 
ing rod  and  crank  pin  are  of  hammered  open-hearth 
steel.      The    high  pressure  cylinder  is    placed    next    the 


frame,  and  the  low  pressure  in  the  rear,  so  that  the 
cylinder  heads  and  pistons  can  be  removed  without  dis- 
turbing the  cylinders.  The  throttle  consists  of  a  flat 
valve  rotated  through  one-half  revolution  by  a  lever, 
and  as  the  valve  and  seat  are  protected  from  the  steam 
whether  open  or  shut,  they  can  neither  wear  nor  rust. 
The  main  bearings  have  a  ring  oiling  device,  the  oil  being 
continuously  conveyed  from  a  cavity  beneath  the  bear- 
ing to  the  top  of  the  shaft  by  metal 
rings  which  dip  in  the  oil.  All 
bearings  are  large  and  the  parts  of 
the  engines  few  and  simple  and  as 
strong  as  possible,  making  them 
well  adapted  to  any  service  where 
continuous  running  and  variable  or 
severe  work  is  required. 

It  is  highly  creditable  to  the  Robb 
Engineering  Company  that  their 
engines  were  selected  as  part  of 
these  installations,  which  are  said 
to  be  the  most  important  under- 
takings of  the  kind  completed  in 
any  part  of  the  world  during  the 
year  1898.  The  products  of  the 
Robb  Company  have  been  favor- 
ably known  throughout  Canada  for 
a  number  of  years,  and  we  have  no 
doubt  their  foreign  shipments, 
which  have  been  quite  numerous 
during  the  past  year  will  give  as 
good  satisfaction  and  lead  to  a  large  increase  of  their 
business. 


ACETYLENE  GAS  EXPLOSION. 

On  January  5th  the  village  of  Merrickville,  Ont.,  was 
startled  by  a  terrific  explosion,  which,  on  investigation, 
proved  to  have  occurred  on  the  premises  occupied  by  the 
A.  B.  Scott  Co.,  general  merchants,  due  to  the  explosion 


Robb-Armstbong  Engines  at  Madrid. 

of  their  acetylene  gas  machine.  The  plate  glass  windows 
in  the  front  of  the  building  were  almost  totally  wrecked  ; 
the  windows  on  the  second  floor  were  also  broken  out. 
A  large  window  in  the  centre  of  the  back  of  the  building 
was  completely  destroyed,  being  blown  out,  with  its 
frame,  leaving  nothing  but  the  brickwork.  The  cellar 
doors  leading  to  the  machine  were  broken  from  their 
hinges.      Fortunately,  no  one  was  seriously  injured. 
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THE  CONMEE  BILL. 
Following  are  the    provisions    of   the  Conmee  Bill  as 
adopted  by  the  Ontario  Legislature  a  week  ago,  defining 
the  relations  which  shall  in    future  exist    between  muni- 
cipalities and  electric  lighting  companies  : 

14.  ( I )  Sub-!»eclion  4  of  section  566  of  (he  said  Acl  is  anienjed 
by  striking^ out  the  deal  six  lines  and  article  (a)  (hereof, and  inserting 
in  lieu  thereof  the  following  words  and  articles  (a)  to  (39) 
inclusive  : — 

By  the  councils  of  cities,  towns  and  villages. 

4-  Kor  constructing  gas,  electric  light  or  waterworks,  and  for 
levying  an  annual  special  rale  to  defray  the  yearly  interest  of  the 
expenditure  therefor  and  to  form  an  equal  yearly  sinking  fund  for 
the  payment  of  the  prFncipal  within  a  time  not  exceeding  thirty 
years  and  not  less  than  five  years  for  gas  or  waterworks,  in  the 
case  of  any  such  city,  town  or  village,  or  for  electric  light  works, 
in  towns  having  a  population  of  5,000  or  less,  as  ascertained  by 
the  latest  census  of  Canada,  and  in  villages  and  not  exceeding 
twenty  years  or  less  than  five  years  for  electric  light  works  in 
cities  and  towns  having  a  population  of  over  5,000  as  ascertained 
by  such  latest  census,  (a)  In  case  there  is  any  gas,  electric  light 
or  water  company  incorporated  for  or  in  the  municipality,  the 
council  shall  not  levy  any  such  special  rate,  or  construct  works 
for  lighting  the  public  streets,  until  such  council  has,  by  by-law, 
fixed  a  price  10  offer  for  the  works  and  property  of  the  company 
or  companies,  nor  until  after  thirty  days  have  elapsed  after 
notice  of  such  price  has  been  cominunicated  to  the  company  or 
companies  without  the  company  or  companies  having  accepted 
the  same,  or  without  the  company  or  companies,  having,  under 
the  provisions  of  this  Act,  as  to  arbitrations,  named  and  given 
notice  of  an  arbitrator  to  determine  the  price,  nor  until  the  price 
accepted  or  awarded  has  been  paid,  or  has  been  secured  to  the 
satisfaction  of  the  company  or  companies,  and  in  case  the 
company  or  companies  and  the  municipality  do  not  agree,  the 
said  price  shall  be  determined  by  arbitration  under  this  .Act  :  .And 
where  there  is  more  than  one  such  company  in  the  municipalilyl 
the  arbitrators  shall  determine  the  share  or  proportion  of  the 
price  to  be  paid  to  each  company.  This  clause  (a)  shall  only 
apply  to  a  gas  or  electric  light  company  that  has  supplied  or 
shall  supply  gas  or  electric  light  for  street  lighting  in  the  munici- 
pality, or  to  a  water  company  that  has  supplied  or  shall  suppl\- 
water  for  street  hydrants  in  the  municipality. 

(32)  In  any  arbitration  under  clause  (a)  hereof  10  determine  the 
price  to  be  paid  for  the  works  and  property  of  a  gas  or  water 
company,  the  arbitrators  shall  determine  the  actual  value  of  such 
works  and  property  having  regard  to  what  the  same  would  cost 
if  the  works  should  be  then  constructed  or  the  property  then 
bought  making  due  allowance  for  deterioration  and  wear  and 
tear,  and  making  all  other  proper  allowances,  but  not  allowing 
anything  for  prospective  profits  or  franchise  and  shall  increase 
.the  amount  so  ascertained  by  ten  per  cent,  thereof,  and  such 
increased  amount  shall  be  the  amount  which  the  arbitrator  or 
arbitrators  shall  award  as  the  price  to  be  allowed  for  the  said 
works  and  property. 

(a3)  In  any  arbitration  under  clause  (a)  hereof  to  determine  the 
price  to  be  paid  for  the  works  and  properly  of  an  electric  light 
company  the  arbitrators  shall  determine  the  actual  value  of  such 
works  and  property  having  regard  :  (1 )  To  what  the  same  would 
cost  if  the  works  should  be  then  constructed  or  the  property  then 
bought ;  (2)  to  the  condition  of  the  %vorks  and  to  any  deterior- 
ation thereof  rrom  use  and  wear  and  tear  or  by  reason  of  the 
system  or  appliances  having  become  in  whole  or  in  part  absolete  ; 
(3)  to  the  value  of  such  works  and  properly  to  the  municipal 
corporation  for  the  purposes,  and  to  the  extent  to  which  the 
municipality  can  make  use  of  the  same  and  to  such  value  for 
commercial  and  such  other  purposes  as  a  company  could  use 
them  for  ;  and  (4)  to  the  cost  of  procuring  more  valuable  or 
modern  improvements  or  appliances  therefor,  if  any,  and  the  cost 
of  acquiring  the  right  to  use  and  of  adapting  such  improvements, 
the  arbitrators  making  all  proper  allowances  but  not  allowing 
anything  for  prospective  profits  or  franchise,  and  such  amount  so 
ascertained  shall  be  the  amount  which  the  arbitrators  shall 
award  as  the  price  to  be  allowed  for  the  works  and  property 
hereunder. 

(34)  Where  in  any  of  the  said  municipalities  the  municipal 
council  desires  to  construct  works  as  aforesaid  to  supply  light  for 
street  lighting  and  other  public  uses  on  highways, or  to  supply 
water  for  street  hydrants  and  other  public  uses  on  highways,  but 
pot  for  commercial  purposes,  the  council  may,  by  the  said  by-law, 


limit  the  price  to  be  offered  as  aforesaid  to  a  price  for  part  only 
or  for  the  use  of  part  or  for  the  purchase  of  certain  parts  and  the 
use  of  other  parts  of  ihe  works  of  a  company,  that  is  to  say,  to 
so  much  thereof  as  may  be  required  for  such  public  uses,  and  in 
the  event  of  an  arbitration  hereunder  thereafter  hold  to  determine 
as  10  such  offer  and  price,  ihe  arbitrator  or  arbitrators  sliall  have 
power  after  taking  into  consideration  the  effect  of  severance,  if 
any,  or  user  on  the  remaining  property  and  business  of  the 
company  to  award  a  severance  of  Ihe  works  if  the  arbitrator  or 
arbitrators  shall  determine  that  after  severance,  if  any,  or  user, 
Ihe  company  will  be,  in  all  probability,  iiaving  regard  to  the 
nature  of  the  business  and  all  the  circumstances,  in  a  position  to 
successfully  carry  on  that  part  of  Iheir  business  which  consists 
in  supplying  private  consumers  at  rates  not  less  favorable  to  the 
consumers,  the  company  to  have  the  right  to  continue  to  operate 
the  balance  of  their  works  for  that  purpose,  and  if  the  arbitrator 
or  arbitrators  shall  so  award  a  severance,  they  shall  by  their 
award,  determine  what  part  of  Ihe  works  the  municipality  shall 
acquire  for  said  purposes  before  levying  the  said  special  rale,  as 
well  as  the  price  thereof,  but  nothing  herein  contained  shall 
affect  the  right  of  the  council  at  any  subsequent  time  to  offer  a 
price  tor  the  said  balance  of  the  said  works,  under  the  provisions 
of  this  -Act. 

(35)  And,  if  within  one  month,  after  the  publication  ofany 
award  made  under  article  (a)  or  (34)  hereof  the  municipality  shall 
give  notice  in  writing  to  the  company  that  they  will  not  accept 
the  terms  thereof,  Iheir  offer  may  be  withdrawn  provided  they 
first  pay  all  costs  of  the  reference  and  award  and  provided  also 
that  in  Ihe  event  of  such  withdrawal  Ihe  municipality  shall  not, 
until  after  the  expiration  of  I  wo  years  from  such  withdrawal  be 
entitled  to  again  avail  themselves  of  Ihe  provisions  of  the  clause 
under  which  the  award  is  made. 

(a6)  In  case  there  is  any  gas  or  electric  light  company  supply- 
ing gas,  electric  energy  or  light  or  water  company  supplying 
water  in  any  municipality  the  council  may,  by  by-law,  fix  a  price 
and  terms  to  offer  for  ihe  supply  by  contract  by  such  gas  or 
electric  light  company  of  gas  or  electric  energy  or  light  for  street 
lighting  and  other  public  uses,  or  for  the  supply  by  contract  by 
such  water  company  of  water  for  street  hydrants  and  other  public 
uses  for  a  term  of  not  less  than  five  years  and  not  more  than  ten 
years  and  after  thirty  days  have  elapsed  after  notice  of  such 
price  and  terms  has  been  communicated  to  the  company  without 
the  company's  having  accepted  the  same  the  council  may,  under 
the  provisions  of  this  Acl,  as  to  arbitrations,  name  and  give 
notice  of  an  arbitrator  to  determine  the  prices  and  lerir.s  of  the 
contract  for  such  supply  of  gas  or  electric  light  as  aforesaid,  and 
in  case  the  company  and  the  municipality  do  not  agree,  the  said 
price  and  terms  shall  be  determined  by  arbilralion  under  this  Act. 

(37)  Upon  an  application  in  writing  signed  by  not  less  than 
five  ratepayers  of  the  municipality  the  council  ofany  municipality 
may,  at  its  discretion,  by  by-law,  permit  the  persons  making 
such  application  to  use  the  name  of  Ihe  municipal  corporation  for 
the  purpose  of  taking  proceedings  to  dcleiniine  the  price  at 
which  electric  light  shall  by  supplied  to  inhabitants  of  the  munici- 
pality for  domestic  and  other  purposes  ;  provided  that  no  such 
by-law  shall  be  passed  until  the  persons  making  such  application 
have  given  satisfactory  security  to  the  council  lo  indemnify  the 
municipal  corporation  against  all  costs  which  may  be  incurred  in 
the  arbitration  procceJings.  .After  Ihe  passing  of  such  by-law 
Ihe  said  applicants  may,  in  the  name  of  Ihe  municipal  corporation, 
name  and  give  notice  of  in  arbitrator  to  determine  Ihe  price  and 
terms  of  the  contract  for  the  supply  of  electric  light  or  energy  to 
the  inhabitants  of  the  municipality  for  domestic  and  all  other 
lighting  purposes  ;  and  for  Ihe  purposes  in  this  paragraph  set 
forth,  the  said  applicants  so  acting  in  the  name  of  Ihe  municipal 
corporation  shall  have  the  power  lo  do  all  necessary  things  and 
take  all  necessary  steps,  and  their  acts  .shall  be  as  binding  upon 
Ihe  municipal  corporation  as  if  the  said  proceedings  were  taken 
by  the  municipal  council  thereof,  and  in  case  ihe  company  and 
the  applicants  so  acting  in  the  name  of  the  municipal  corporation 
do  not  agree,  the  said  price  shall  be  determined  by  arbilralion 
under  this  .Act.  The  municipal  corporation  shall  have  Ihe  right 
and  is  hereby  authorized  to  take  proceedings  by  arbitration  in 
its  own  name  for  the  purposes  in  lliis  sub-seclion  mentioned,  and 
shall  have  all  necessary  powers  for  that  purpose  whether  on  its 
own  motion  or  when  used  as  in  this  sub-section  is  provided. 

(a8)  .AH  the  provisions  of  this  section  shall  apply  where  art 
individual  supplies  electric  light  or  electrical  energy  or  gas  or 
water  for  municipal  and  public  purposes.  In  all  such  cases  the 
municipal  corporation  and  the  individuals  shall  proceecj  hereunder 
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and  be  subject  to  the  provisions  hereof  in  the  same  manner  as  if 
the  individuals  were  a  company. 

(ag)  Any  municipal  corporation  and  company  or  individual 
may  agree  that  the  officlHl  arbilrators  appointed  under  The  Act 
respecting^  Municipal  Arbitrations  shall  determine  any  matters  in 
difference  hereunder,  and  in  such  case  his  award  shall  be  final 
and  binding  upon  the  parties  as  if  such  award  had  been  made  by 
arbitrators  appointed  under  this  Act. 

2.  .Article  (b)  of  the  said  sub-section  4  and  sub-section  (7)  of 
section  569  of  the  said  Act  are  hereby  amended  by  adding  at 
the  end  thereof  respectively  the  following  words  :  "Or  the  pro- 
visions contained  in  any  contract  now  existing  between  any 
municipal  corporation  and  any  company." 

(3)  Articles  (d)  and  (e)  of  the  said  sub-section  4  of  section  566 
are  amended  by  adding  the  words  :  "Electric  light"  after  the 
word  "gas"  wherever  the  latter  word  occurs  in  the  said  clauses, 
and  by  inserting  after  the  words  "supply  pipe"  in  the  seventh 
line  the  words   "or  wires." 

(4).  Sub-section  5  of  section  569  of  the  said  Act  is  hereby 
amended  by  inserting  the  words  "electric  light"  after  the  word 
"gas"  wherever  the  latter  word  occurs  in  the  sub-section  5  of  the 
title  thereof. 

(5)  Nothing  in  this  section  contained  shall  apply  to  or  affect 
any  by-law  now  in  force  or  which  has,  at  the    time  of  the  passing 


REGULATIONS  OF  THE  PARIS  EXPOSITION. 

The  Canadian  Commission  for  the  Paris  Exposition  of 
igoo  have  issued  a  booklet  giving  regulations,  classifi- 
cation of  exhibits,  and  general  information  for  intending 
exhibitors.  The  accompanying  plan,  which  is  herewith 
reproduced,  shows  the  arrangement  of  the  Exhibition 
grounds  and  buildings,  and  will  no  doubt  be  found  of 
interest.  The  Exhibition  will  open  on  the  15th  of  April 
and  close  on  the  5th  of  November.  The  Colonial 
building  will  be  situated  on  the  Trocadero  grounds 
overlooking  the  Champs  de  Mars,  not  far  from  thf> 
Great  Eiffel  tower,  and  will  cover  36,000  square  feet, 
of  which  27,100  feet  has  been  allotted  to  Canada. 

Forms  of  application  for  space  must  be  returned  to 
the  Canadian  Commission,  Department  of  Agriculture, 
Ottawa,  not  later  than  June  ist,  1899.  It  is  the  desire 
of  the  Commission  to  secure  the  best  possible  exhibit 
of  Canadian  goods,  and  there  will  be  no  charge  to 
exhibitors  for  space.  Accepted  exhibits  from  Quebec, 
Ontario    and    the    west    must  be   delivered    at    the    ex- 


Plan  of  Exhibition  Groinds  and  Buildings — Paris  Exposition. 


of  this  section,  come  into  effect,  or  contract  heretofore  made  or 
entered  into  between  a  municipal  corporation  and  any  gas, 
electric  light  or  water  company  ;  nor  shall  anything  in  this  Act 
contained  be  deemed  to  prevent  any  contract  being  entered  into 
hereafter  between  a  municipal  corporation  and  any  such  company 
or  any  by-law  being  passed  by  a  municipal  council  not  inconsistent 
with  this  Act  in  the  same  manner  and  for  the  same  purpose  and 
to  the  same  extent  as  heretofore. 


WHEN  WAS  COAL  FIRST  USED  AS  FUEL. 

The  general  opinion,  according  to  the  "German  Pottery  and 
Brickmaker's  Gazette,"  has  been  that  coal  was  first  used  as  fuel 
about  700  years  ago,  at  Leige,  in  Belgium,  but  the  fact  Is  it  was 
employed  for  this  purpose  at  a  much  earlier  date.  The  discovery 
was  made  on  German  soil  in  the  beginning  of  the  12th  century 
that  the  mineral  we  call  coal  was  good  to  burn.  The  place  where 
it  was  first  obtained  is  exactly  knovn  ;  it  is  the  present  Kohlen- 
berg, in  Wurmthal.  In  the  ancient  chronicles  this  place  was 
called  Kalkulen,  the  same  thing  as  Kohlenkull  ;  later  it  was 
called  Koalberg. 

."^t  the  present  time  the  good  people  of  the  Wurmlhal  call  a 
coal  mine  "Kull,  '  and  the  coal  miner  is  not  called  a  miner,  but  a 
Kohler  (coaler),  the  common  name  in  other  parts  of  Germany  for 
a  charcoal  burner. 


The  City  Council  of  Hamilton,  Ont.,  have   appointed  Campbell 
Leckie  as  engineer  of  the  sewage  disposal  works. 


hibitor's  expense  at  Montreal  or  Quebec  not  later  than 
November  ist,  1899,  and  exhibits  from  the  Maritime 
provinces  at  Halifax,  N.  S.,  not  later  than  November 
15th.  These  will  be  shipped  to  Paris  by  the  Commission 
free  of  charge.  Exhibitors  are  expected  to  dispose,  in 
Paris,  of  their  exhibits  when  these  have  a  commercial 
value,  as  only  valuable  collections  of  objects  of  special 
character  will  be  granted  free  return  transportation. 
The  exhibits  are  divided  into  eighteen  groups,  which 
are  again  subdivided  into  numerous  classes. 

Group  four  includes  apparatus  pertaining  to  mechan- 
ical engineering,  and  is  divided  into  three  classes,  as 
follows  : 

Class  19. — Steam  Engines  :  Fire  boxes,  furnaces,  boiler  chim- 
neys ;  stationary,  semi-portable  or  portable  boilers  ;  packings 
and  boiler  fittings  ;  feed  apparatus  ;  steam  jacketing  anti-fouling 
compounds  ;  water  softening  ;  feed  water  heaters,  steam  driers, 
superheaters  ;  steam  piping,  joints,  cocks,  piping  ;  stationary, 
semi-portable  and  portable  engines  ;  valve  gear  ;  condensers  ; 
regulators  and  governors ;  lubricators  and  fittings  ;  engines  set  in 
motion  by  evaporation  other  than  that  of  water;  methods  of 
testing  and  examining  steam  apparatus  ;  associations  of  owners 
of  steam  plants. 

Class  20. — Various  Kinds  of  Engines  :  Engines  worked    by  hot 
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air,  gas,  pelroleuni.  compressed  or  rariHed  air,  aitmionia, 
carbonic  acid  ^as  ;  parts  and  fillings  ol  such  engines  ;  hydraulic 
motor,  wheels,  turbines,  water  pressure  engines,  etc;  wind  mills 
and  wind  motors ;  gins,  tumblers,  spring  counterweight  and 
pedal  motors,  etc. 

Class  J  I. — General  Mai:hinerj'  :  Apparatus  for  the  transmission 
of  power  ;  shafting,  plununer  guides  and  slides,  jointed  systems  ; 
gearing;  clutches,  pawls  ;  pulleys,  belling  and  cables  for  trans- 
mission of  power ;  funicular  systems  ;  governors  and  speed 
regulators  ;  lubricators  ;  recording  instruments,  engine  counleis, 
recorders,  speed  indicators,  dynamometers,  pressure  guages ; 
weighing  machines  ;  machines  for  testing  materials,  apparatus 
for  measuring  fluids  and  gases  ;  machines  for  moving  loads ; 
cranes,  lifts,  etc  ;  machines  for  raising  water  ;  hand  or  steam 
pumps,  norias,  hydraulic  rams  ;  hydraulic  presses  and  accumu- 
lators ;  water  pipes  and  accessories  ;  air  compressors  and  piping  ; 
ventilators  ;  power  transmission  and  distribulion  at  a  distance  by 
means  of  water,  steam,  air  or  vacuum  ;  apparatus  and  associa- 
tions for  preventing  accidents  caused  by  machinery. 

The  exhibit  of  electrical  apparatus  is  placed  in  s^oup 
five,  divided  into  five  classes,  as  below  : 

Class  23, — Mechanical  Production  and  L'tilization  of  Electricity  : 
Apparatus  for  generating  electrical  currents  ;  continuous,  alter- 
nate and  polyphase  current  dynamos  ;  transmission  of  power  to  a 
distance  ;  continuous  and  alternate  current  motors  ;  motors  with 
rotating  fields ;  alteration  of  currents  ;  dynamo  and  alternate 
current  transformers;  application  of  electricity  to  transport  pur- 
poses, electrical  locomotives,  electric  tramways  ;  application  of 
electricity  to  mechanical  purposes,  such  as  elevators,  winches, 
cranes,  capstans,  traversers,  machine  tools,  magnetic  warping  ; 
special  methods  of  wiring  ;  safety  appliances  and  regulators. 

Class  24.  —  Electro  Chemistry  :  Batteries  ;  accumulators  ;  plant 
and  processes  generally  used  in  electro-plating  and  electrotyping  ; 
production  and  refining  of  metals  or  alloys  ;  application  of  electro 
chemistry  to  commercial  purposes,  such  as  bleaching,  sugar 
refining,  treatment  of  sewage  water,  manufacture  of  soda, 
chlorine,  chlorine  of  potassium,  etc. 

Class  25. — Electric  Lighting  :  L'se  of  continuous  or  alternate 
currents  ;  arc  lamps  ;  regulators  ;  carbons  for  lighting  purposes  ; 
incandescent  lamps  ;  special  installations  for  factories,  public 
buildings  and  private  dwelling  houses  ;  central  stations  ;  applica- 
tion to  light  houses,  navigation,  military  engineering,  public 
works  ;  safety  and  regulating  apparatus  ;  meters  ;  photometry  ; 
appliances  for  determining  the  intensity,  distribution  and  il.umi- 
nating  power  of  light ;  special  electrical  appliances,  such  as 
chandeliers,  candelabra,  ornaments,  brackets,  etc. 

Class  26. — Telegraphy  and  Telephony  :  Telegraphic  instru- 
ments ;  transmitters  and  receivers  ;  multiplex  instruments  ;  multi- 
plex telegraphy  ;  various  parts  ;  relays  ;  repeaters,  lightning 
conductors  ;  speaking  instruments  ;  telephones  and  microphones  ; 
telephone  exchanges,  bells,  alarums,  sounders  ;  simultaneous 
telegraphy  and  telephony  ;  wiring  for  telegraphs  and  telephones  : 
overhead  wires  ;  subterranean  and  submarine  cables. 

Class  27. — Various  Applications  of  Electricity  :  Scientific 
apparatus  and  measuring  instruments  ;  medical  electricity  ; 
electric  clock-work  ;  application  of  electricity  to  railways,  mines 
and  public  works  ;  signals  :  exploders  ;  distance  indicators  and 
recording  apparatus  for  all  kinds  of  phenomena  ;  electric  furnaces  ; 
electric  welding  ;  electric  heating  apparatus. 


The  Riordon  Paper  Mills  Co.  of  Hawksbury,  Ont.,  are  lighting 
their  plant  throughout  by  electricity.  An  order  has  been  placed 
with  the  Royal  Electric  Company  of  Montreal  for  one  of  their 
25  K.  \V.  S.  K.  C.  two-phase  generators,  wound  to  deliver  1  ;o 
volts.  There  will  be  200  incandescent  lamps  installed  from  this 
throughout  their  mills  as  well  as  ten  alternating  inclosed  arc 
lamps.  This  is  the  fifth  large  mill  or  factory,  which  has  within 
the  past  year  installed  alternating  current  apparatus  of  the  S.  K. 
C.  two-phase  type  in  preference  to  direct  current  apparatus, 
which  the  alternating  current  in  three  cases  replaced,  and  in  two 
cases  were  new  plants.  It  shows  the  trend  toward  alternating 
current  apparatus  for  all  purposes,  and  the  prediction  is  heard 
that  before  many  months  we  will  have  alternating  current  street 
railway  apparatus  in  use  in  Canada.  It  is  already  extensively 
used  in  Europe,  especially  in  Switzerland,  and  the  larger  com- 
panies in  the  United  States  are  experimenting  with  it  and  have 
already  built  a  new  road  entirely  equipped  with  alternating 
current  apparatus,  which  is  said  to  be  giving  perfect  satisfaction. 
We  may  therefore  in  the  near  future  have  the  alternating  current  in 
use  for  factory  lighting,  central  station  or  street  railway  apparatus. 


BLINDNESS  FROM  THE  ELECTRIC  ARC. 

The  danger  to  one's  sight  t'rom  the  light  of  an  electric 
arc,  no  matter  whether  produced  for  a  useful  purpose, 
or  the  result  of  some  chance  short  circuit,  should  be 
clearly  understood  by  every  one,  writes  Prof.  Arthur  J. 
Rowland,  in  the  .American  Electrician.  This  is  es- 
pecially true,  in  view  of  the  many  uses  of  electric  arcs, 
besides  those  so  familiar  in  the  coniiiioii  i,j(X)  and  2,000 
candle  power  arc  lamps. 

If  one's  line  of  vision  takes  in  such  an  arc  as  that  in 
the  ordinary  arc  lamp,  or  that  due  to  an  accidental 
short  circuit,  ot  one  at  the  break  of  a  large  current  at 
high  potential,  the  eye  suffers  a  sort  of  paralysis,  and 
on  looking  away  one  sees  as  through  a  fog.  This 
effect  soon  passes  away,  and  at  worst  requires  a 
sojourn  ol  a  day  or  two  in  a  dark  room  to  produce  a 
cure. 

With  arcs  taking  large  currents,  and  especially  if  one 
electrode  is  metal,  the  effects  are  quite  diflerent  and 
much  more  serious.  At  night  one  notices  the  intense 
brilliance  and  is  on  his  guard.  In  daylight  the  contrast 
is  not  so  great,  and  so  one  is  more  likely  to  siifl'er 
because  of  lack  ot  care.  .After  working  with  such  arcs 
the  eye  does  not  immediately  feel  the  effect  ;  but  after 
a  time,  perhaps  hours  afterward,  a  slight  scratching  is 
felt  in  the  eye,  as  though  there  were  some  fine  dust  or 
cinders  there.  As  time  goes  on,  this  is  followed  by  a 
feeling  of  dryness  on  the  eyeball,  accompanied  by  a 
very  profuse  shedding  of  tears,  and  all  the  symptoms  of 
a  heavy  cold  in  the  head  are  felt.  If  the  attack  is  a  bad 
one,  the  pain  becomes  a  very  intense  aching  and  may 
be  accompanied  by  a  twitching  of  the  eyelids.  In  these 
worse  attacks  the  afflicted  one  can  bear  no  light  on  the 
eyeball,  and  if  the  eyes  are  opened  finds  he  is  blinded. 

In  case  of  slight  attack  a  simple  eyewash  is  all  that  is 
necessary  for  a  cure.  Use  one  made  of  six  grains  01 
borax  in  a  fluid  ounce  of  infusion  of  sassafras  pith,  or 
one  of  ten  grains  of  boric  acid  in  an  ounce  of  camphor 
water.  I  can  vouch  for  the  first  and  have  almost  equal 
confidence  in  the  second.  In  a  very  bad  case  a  physi- 
cian will  apply  cocaine,  that  local  aniesthetic  so  com- 
monly used  in  the  eye.  No  one  hut  a  physician  should 
do  this. 

After  a  few  hours  the  pain  passes  away,  and  by  keep- 
ing in  a  darkened  room  and  then  wearing  smoked 
glasses  for  a  couple  of  days,  the  eye  wash  being  kept 
in  use,  all  ill  affects  pass  away,  leaving  the  patient  with 
a  firm  resolve  to  avoid  further  experience  in  this  direc- 
tion. 

It  is  found  that  the  effect  of  the  arc  has  been  to  pro- 
duce an  external  burn — like  a  sunburn — on  the  con- 
junctiva, or  outer  membrane  covering  the  front  of  the 
eye-ball.  If  one  protects  the  eyes,  this  "sunburn" 
from  the  arc  affects  the  skin  ;  and  results  precisely  like 
those  after  a  day's  outing  at  the  seashore  in  midsummer 
are  experienced. 

In  protecting  the  eyes  against  the  burning  power  of 
such  arcs  it  is  not  sufficient  to  simply  wear  such  glasses 
as  are  made  for  those  who  adjust  and  repair  common 
arc  lights.  Far  too  much  of  the  light  gets  around 
them.  It  is  necessary  to  use  a  mask  covering  the 
whole  face.  Even  if  one  thinks  to  protect  himself  from 
all  direct  rays,  by  holding  his  hand  before  his  eyes  for 
example,  there  will  still  be  likelihood  of  his  suffering  to 
some  extent.  In  this  way  one  who  stops  to  look  on 
may  suffer  from  an  eye  trouble,  the  cause  for  which  he 
has  quite  overlooked. 
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PERSONAL. 

Mr.  F.  Poste  has  recently  laken  the  management  of  the 
Prescott  Electric  Light  Co. 

Mr.  C.  F.  Sise,  president  of  the  Bell  Telephone  Co.,  of  Canada, 
is  at  present  enjoying  a  brief  vacation. 

Mr.  W.  H.  Browne,  general  manager  of  the  Royal  Electric  Co., 
Montreal,  is  spending  a  few  weeks  in  the  Southern  States  with 
the  object  of  regaining  his  health  which  had  become  impaired  by 
a  severe  cold. 

The  death  is  announced  of  Mr.  F.  B.  Beckett,  a  well  known 
engine  builder  of  Hamilton.  The  late  Mr.  Beckett  was  also 
interested  in  the  Hamilton,  Ancaster  and  Brantford  electric 
railway  project. 

Mr.  J.  M.  Campbell,  Presideut  of  the  Gananoqne  Electric 
Light  and  Water  Supply  Co.,  who  has  been  in  British  Columbia 
for  the  past  year  or  two  has  returned  to  Gananoque,  and  will 
likely  reside  there  in  future. 

A  recent  visitor  in  Toronto  from  the  Pacific  coast  was  Mr.  H. 
Pirn,  the  Vancouver  representative  of  the  Canadian  General 
Electric  Company.  Mr.  Pim  came  east  upon  one  of  his  occasional 
visits  to  the  head  offices  of  his  company.  He  reports  a  steadily 
increasing  demand  in  the  west  for  electrical  apparatus. 

Mr.  John  Inglis,  of  the  firm  of  Inglis  &  Sons,  engine  manu- 
facturers, Toronto,  died  suddenly  in  that  city  last  week.  The 
late  Mr.  Inglis  came  to  Canada  from  Scotland  forty  seven  years 
ago,  and  carried  on  business  successively  in  Chippewa,  Simcoe, 
Dundas,  Guelph  and  Toronto.  He  had  received  the  benefit  of 
a  thorough  training  in  his  native  land  and  was  recognized  as 
being  one  of  the  most  skilful  men  in  the  business.  Three  of  his 
sons  were  associated  with  him  in  business. 

Mr.  E.  B.  Merrill,  formerly  lecturer  in  electricity  at  the  Toronto 
Technical  School,  has  recently  returned  from  Great  Britain, 
where  he  resided  for  upwards  of  two  years.  During  the  greater 
part  of  this  period  he  was  connected  with  the  Siemens  Bros.  Co. 
He  states  that  a  number  of  underground  electric  railroads  are 
projected  in  London,  one  of  which,  between  one  and  two 
miles  in  length,  is  now  under  construction.  The  proposal  has  been 
made  to  substitute  electricity  for  steam  on  the  main  lines  of  the 
underground  railway  system  which  has  served  the  central  part  of 
the  city  for  a  number  of  years  past.  One  of  the  principal  objects 
in  view  in  making  this  change  is  to  get  rid  of  the  sulphurous 
fumes  and  soot  which  are  the  unpleasant  accompaniments  of  the 
present  system. 


TRADE  NOTES. 

It  is  rumored  that  the  Smith's  Falls  Electric  Light  Co.,  and  the 
Smith's  Falls  Power  Co.,  will  be  amalgamated. 

We  are  advised  by  .Mr.  Edward  Slade,  electrical  contractor 
and  engineer,  Quebec,  that  in  future  his  business  will  be  carried 
on  under  the  name  of  The  Slade  Electric  Co.,  with  offices  and 
show  rooms  at  137  John  street. 

A  new  descriptive  and  fully  illustrated  catalogue  and  price  list 
has  recently  been  published  by  the  Weston  Electrical  Instrument 
Co.,  of  Newaik,  New  Jersey,  the  well  known  manufacturers  of 
standard  recording  instruments. 

The  cirporation  of  the  town  of  Joliette,  Quebec,  are  extending 
their  arc  syslem  and  have  placed  their  order  with  the  Royal 
Electric  Company  for  one  of  their  50  light  2000  c.  p.,  T.  H.  royal 
arc  machines  with  a  full  equipment  of  lamps.  This  is  an  addition 
to  their  recent  purchase  of  an  120  k.  w.  S.  K.  C.  generator  with 
transformer,  etc.,  which  was  started  in  operation  two  weeks  ago. 

The  Consumers'  Cordage  Co.,  of  Montreal,  are  fitting  out 
their  entire  factories  with  electric  power  and  have  placed  their 
order  with  the  Royal  Electric  Co.  for  two  50  h.p.  S.  K.  C. 
synchronous  motors.  The  current  for  these  motors  is  to  be 
furnished  by  the  Chambly  Mfg.  Company  as  soon  as  they  have 
their  current  in  the  city,  which  is  expected  about  the  first  of  May. 

The  Esquimau  &  Xanimo  Railway  Co.,  who  are  opening  up 
their  coal  minps  at  Oyster  Harbor,  B.  C,  have  decided  to  operate 
the  entire  mining  and  hauling  apparatus  by  electricity,  and  for 
this  purpose  have  placed  their  order  for  two  direct  connected 
units  of  150  h.p.  each,  with  Ideal  engines  and  two  40  h.p. 
mining  locomotives  with  switchboards  and  all  the  necessary 
supplies  for  the  complete  installation,  with  the  Royal  Electric  Co., 
of  Montreal.  This  is  the  second  order  that  the  Royal  Electric 
Co.  have  received  for  mining  locomotives  and  apparatus  on 
Vancouver  Island. 


THE  BRUNT  REGULATING  SOCKET. 

The  Packard  Electric  Company,  of  St.  Catharines, 
Ont.,  in  conjunction  with  their  general  agent  in  Mont- 
real, Mr.  R.  E.  T.  Pringle, 
have  recently  placed  upon 
the  market  the  Brunt  regu- 
lating socket,  which  they 
advertise  to  control  an  in- 
candescent lamp  in  its 
radiation  of  light  in  the 
same  manner  as  a  gas  jet  is 
ordinarily  controlled.  The 
socket,  illustrated  herewith, 
admits  of  five  conditions  of 
light,  with  a  positive  sav- 
ing, it  is  claimed,  of  current 
at  the  different  stages,  as 
specified  below: 

Assuming  a  16  candle  64 
watt  lamp  is  used,  the  first 
contact  in  the  socket  will 
give  16  candles  at  64  watts; 
then  by  simply  turning  the 
key  through  an  arc  of  180 
degrees,  the  light  is  dimin- 
ished from  16  candles  to  2 
candles  and  the  watts 
diminished  from  64  watts  to 
27  watts  ;  the  intermediate 
stages  of  light  consuming 
respectively  60,  52,  45,  37 
Brint  Regilating  Socket,  and  31  watts.  The  socket 
is  adapted  to  either  direct  or  alternating  current,  the 
latter  of  any  frequency  ;  and  it  is  also  adapted  to  any 
voltage  from  50  to  118.  The  construction  ot  the  socket 
renders  it  practically  indestructible,  being  operated 
upon  an  entirely  new  principle. 

These  sockets  have  been  found  useful  as  night  lamps 
in  vestibules,  hallways  and  sleeping  apartments,  and 
especially  desirable  for  the  sick  room. 


ELECTRIC  LIGHTING  AT  WINNIPEG. 

A  tender  was  recently  submitted  to  the  city  Council 
of  Winnipeg  by  the  Winnipeg  Electric  Street  Railway 
company  throngh  H.  J.  Somerset,  superintendent,  for 
street  lighting,  at  rates  per  light  per  night  as  follows  : 
10  years  175  to  250  lights,  29  cents  each  ;  5  years,  150 
to  200  lights,  34  cents  ;  5  years,  200  to  250  lights,  32 
cents  ;  3  years,  150  to  200  lights,  39  cents  ;  3  years, 
200  to  250  lights,  37'-  cents.  All  lights  to  be  2,000 
nominal  candle  power,  each  developing  an  electrical 
efficiency  of  450  watts,  and  to  be  of  the  most  recent 
type  of  lamps,  such  as  the  "  Brush  Improved,"  "  Adams' 
Bagnall,"  or  focusing  lamps,  as  may  be  decided  by  the 
city,  with  the  right  only  to  use  the  lamps  at  present  in 
use,  so  far  as  they  are  found  in  a  satisfactory  condition 
and  subject  to  specifications,  which  will  in  every  way 
tneet  the  public  requirements.  Mr.  Somerset  wrote  : 
"  In  order  to  bring  the  company's  power  house  and 
generating  system  to  a  strictly  up-to-date  standard  as 
the  council  are  aware,  the  company  is  expending  a 
large  sum  of  money,  and  in  order  to  establish  the 
lighting  system  tendered  for  further  large  expenditure 
will  be  necessary  and  the  company  feel  that  with  their 
modern  system  and  facilities  they  are  in  a  better  posi- 
tion than  the  city  would  be  for  furnishing  a  satisfactory 
lighting  service.  It  is  the  intention  of  the  company  to 
meet  the  views  of  the  council  in  every  reasonable  way 
and  if  awarded  the  contract  to  furnish  a  first  class 
service  in  every  respect." 
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THE  AMERICAN  STOKER. 

The  AmeriL-an  stoker  shown  hereuiih  otVcrs  ihe  steam-using 
world  a  most  thoroughly  practical  method  for  the  economical  use 
of  coal. 

Not  only^is  a  grecit  saving  eflecied  in  Ihe  actual  amount  of  coal 
used,  but  the  apparatus  provides  at  the  same  time  a  practical  and 
efficient  me.'ins  of  smoke  prevention.     In  this  connection  we  show 


Fig.  I.— .American  Stoker  Keaijy  for  I.sst.\llation. 

two  views  of  the  Dominion  Coilon  Company's  mills  at  Montreal, 
that  will  be  studied  with  interest  by  our  readers. 

Fig.  2  is  a  reproduction  of  a  phologragh  taken  July  22nd,  iXg8, 
at  10  a.m.  before  the  .American  stoker  was  put  in,  while  Fig.  3 
shows  a  view  of  the  same  chimney  taken  Sept.  9th  following,  at 
the  same  hour,  with  the  whole  of  the  steam  plant  of  700  h.p.  in 
operation,  the  boilers  fired  by  means  of  the  American  stokeri 
using  sol't  coal  screenings. 

These  photographs  were  taken  without  the  know-ledge  of  any 
one  connected  with  the  cotton  mill,  and  show  in  a  striking 
manner  how  effectually  the  vexatious  "  smoke  nuisance  "  question 
may  be  settled  by  the  use  of  this  type  of  mechanical  stoker. 

The  principle  upon  w'hich  the  American  stoker  operates  prac- 
tically reduces  the  coal  to  gas  and  coke  and  insures  complete 
combustion.  Immediately  beneath  the  coal  hopper,  and  com- 
municating with  it,  is  Ihe  conveyor  pipe  ;  this  in  turn  communi- 
cating with  the  coal  magazine.  A  screw  conveyor  or  worm  is 
located  in  the  conveyor  pipe  and  extends  the  entire  length  of  the 
magazine.  Immediatelj'  beneath  the  conveyor  pipe  is  located  the 
wind  box,  having  an  opening  beneath  the  hopper.  .At  this  point 
is  connected  the  piping  for  the  air  supply,  furnished  at  low 
pressure  by  a  volume  blower.  The  other  end  of  the  wind  box 
opens  into  ihe  air  space  between  the  magazine  and  outer  casing. 
The  upper  edge  of  the  magazine  is  surrounded  by  tuyeres,  or  air 
blocks,  these  being  provided  with  openings  lor  the  discharge  of 
air,  inwardly  and  outwardly.  Each  stoker  is  driven  independently 
by  a  small  steam  motor,  located  immediately  in  front  and  beneath 
the  hopper.  The  motor  has  a  simple  reciprocating  piston.  Its 
piston  rod  carries  a  crosshead,  which,  by  means  of  suitable 
connecting    links,    operates   a    rocker   arm    having   a    pawl    me- 


FiG.  2. — Photograph  of  Chimney  Before  the  .American- 
Stoker  WAS  I.nstalled. 

chanism,  which  in  turn  actuates  the  ratchet  wheel  attached  to  the 
conveyor  shaft.  The  stoker  is  thus  entirely  self-contained  and 
complete  in  itself,  and  consequently  there  is  no  danger  of  the 
driving  and  feeding  mechanism  (the  only  working  parts)  ever 
getting  out  of  alignment. 


The  rate  of  feeding  coal  is  controlled  by  the  speed  of  the  motor, 
this  being  effected  by  the  simple  means  of  throttling  the  steam  in 
the  supply  pipe  to  Ihe  motor. 

The  shields  covering  the  motor  effectually  protect  the  me- 
chanism from  dirt  and  dust. 

The  coal  is  fed  into  Ihe  hopper,  carried  by  the  conveyor  into 
the  magazine,  which  it  fills,  "overflows"  on  both  sides,  and 
spreads  upon  the  sides  ol  the  grates. 

The  coal  is  fed  slowly  and  continuously,  and,  approaching  the 
fire  in  its  upward  course,  il  is  slowly  roasted  and  coked,  and  the 
gases  released  from  it  are  taken  up  by  the  fresh  air  entering 
through  the  tuyeres,  which  explodes  these  gases  and  delivers  the 
coal  as  coke  on  the  grates  above. 

The  continuous  feeding  gives  a  breathing  motion  to  this  coke 
hed,  thus  keeping  it  open  and  free  lor  the  circulal.on  of  air.  Par- 
ticular attention  is  called  to  the  fact  that  every  pound  of  coal  fed 
into  Ihe  hoppers  passes  through  this  gas-ni.iking  process,  and 
there  is  no  loss  of  coal  through  gralcs,  by  reason  of  Ihe  use  of 
dead  grates  in  the  furnace,  in  place  of  open  grate  bars. 

The  non-combustible  is  taken  from  the  furnace  in  the  shape  of 
vitrified  clinker.  There  is  practically  no  soot,  and  with  llieso 
results  it  is  obvious  that  the  combustion  must  be  extraordinarily 
good. 

The  finest  of  slack  coal  can  be  used  with  the  .American  stoker  ; 


Fig.  3. 


-The  same  Chi.mnkv  .After  the  .American  Stoker 
WAS  Installed. 


it  can  also  handle  lump  coal,  as  any  lump  that  can  be  fed  into  the 
hoppers  will  be  crushed  by  the  conveyor,  there  being  provided  a 
set  of  teeth,  placed  at  the  mouth  of  the  conveyor,  against  which 
the  coal  is  -queezed  and  broken. 

The  .American  Stoker  Company  is  located  in  the  Washington 
Life  Building,  Xew  York  City.  It  has  Canadian  offices  at  54 
Street  Railway  Chambers,  Montreal. 

Since  equipping  the  Dominion  Cotton  Co.  s  mill,  four  other 
mills  belonging  to  the  same  company  have  been  equipped  with  the 
American  stoker.  In  addition  thereto  the  American  Stoker 
Company  have  put  their  apparatus  into  a  number  of  other  pro- 
minent mills  in  Canada,  among  them  being  the  British  Columbia 
Sugar  Refinery,  St.  Lawrence  Sugar  Refinery  and  one  of  the 
plants  of  the  Canadian  Pacific  Railroad. 

.A  large  number  of  notable  plants  in  Ihe  United  States  are  now 
employing  the  American  stoker.  Further  particulars  with  hand- 
somely illustrated  catalogue  may  be  obtained  by  addressing  the 
manufacturers. 


The  town  council  of  Whitby  has  given  a  five  years  contract  to 
the  local  electric  light  company  for  27  arc  lights  at  $1,000  a  year. 
The  council  refused  to  entertain  Ihe  request  of  soine  of  the 
citizens  to  take  tenders  for  the  purchase  of  a  civic  plant. 

For  Ihe  first  time  in  the  history  of  the  English  Institution  of 
Electrical  Engineers  a  woman  has  been  invited  to  read  a  paper  at 
one  of  its  meetings.  Mrs.  Ayrton,  — the  wife  of  Professor  W.  E. 
.Ayrton,  F.  R.  S.,  professor  of  applied  physics  in  the  Central 
Technical  College  of  the  City  and  Guilds  of  London  Institute — 
has  just  read  a  paper  on  "  The  Hissing  of  the  Electric  Arc  "  at 
the  meeting  of  that  body.  She  has  carried  out  a  series  of 
original  investigations  on  the  electric  arc,  and  has  contributed 
many  papers  on  the  subject. 
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SPARKS. 

An  electric  plant  is  being  installed  In  ihe  Fort  Saskatchewan 
Milling  Go's,  mill,  N.  \V.  T. 

A  scheme  is  mooted  at  Chilliwack,  B.  C,  to  purchase  an 
electric  light  plant  for  lighting  the  town. 

Mr.  Geo.  Stilt,  of  Cardinal,  Ont.,  has  invented  a  desice  to 
regulate  the  light  of  an  incandescent  lamp. 

The  Protestant  School  Commissioners  of  Montreal  have  decided 
to  fit  Mount  Royal  school  with  electric  clocks. 

The  bill  incorporating  the  Nova  Scotia  Electric  Light  Co.,  has 
reached  an  advanced  stage  in  the  Legislature. 

The  village  of  Nelson,  B.  C,  is  now  in  possession  of  its  electric 
plant,  having  purchased  it  from  the    Electric    Lighting  Company. 

The  Canadian  Water  Power  Company  of  Quebec,  want  a 
manager  for  their  works  now  being  constructed  at  Chaudiere 
Falls,  near  that  city. 

The  annual  meeting  of  the  .Amherstburg  Electric  Light,  Heat 
and  Power  Company  was  held  last  month,  at  w'hich  the  old 
officers  were  re-elected. 

It  is  improbable  that  the  proposed  extension  of  the  Ottawa 
Electric  Railway  from  Rockliffe  Park  to  the  rifle  range  will  be 
carried  out  this  summer. 

Mr.  Saxby,  of  Kingsville,  has  submitted  a  proposition  for 
electric  lighting  to  the  council  of  Bradford,  Ont.  He  proposes  to 
install  a  plant  to  cost  about  $S,ooo. 

Mr.  AL  Martin  has  applied  to  the  town  council  of  Wallaceburg, 
Ont.,  for  permission  to  erect  poles  and  wires  for  Ihe  purpose  of 
operating  an  incandescent  lighting  plant. 

The  city  surveyor  of  Montreal  has  been  requested  to  report  on 
the  feasibility  of  placing  underground  electric  wires  in  Craig 
street  from  St.  Lawrence  to  St.  Antoine  street. 

The  .Anglo  .American  Power  Company,  which  was  refused 
permission  to  lay  underground  wires  in  the  city  of  Toronto,  has 
asked  for  another  conference  with  the  Board  of  Control. 

Mr.  R.  E.  T.  Pringle,  Electrical  Supplies,  216  St.  James  St., 
Montreal  had  his  stock  damaged  somewhat  by  water  during  the 
fire  which  recently  took  place  in  Belt's  restaurant,  next  door. 

A  by-law  will  probably  be  submitted  to  the  ratepayers  of  Rat 
Portage,  Ont.,  to  raise  the  sum  of  $40,000  to  purchase  a  half 
interest  in  the  Citizens'  Electric  Light    and  Telephone   Company. 

On  the  20th  of  this  month  the  ratepayers  of  Winnipeg  will  vote 
on  a  by-iaw  10  install  a  municipal  lighting  plant.  Tenders  for  the 
supply  of  the  plant  are  invited  by  C.  J.  Brown,  city  clerk,  up  to 
the  17th   inst. 

The  Pontiac  Telephone  Company  are  offering  for  sale  their 
rights  and  plant,  the  line  being  about  sixty  miles  in  length. 
Tenders  for  purchase  are  to  be  addressed  to  F.  C.  Dezouche, 
Bryson,  Que.,  by  April  15th. 

The  Hamilton  Electric  Light  and  Power  Co.  are  negotiating 
with  the  city  of  Hamilton  for  a  renewal  of  its  lighting  contract. 
If  given  a  ten  years  franchise,  the  company  w'iil  spend  about 
$100,000  in  improving  the  syste.n. 

.An  arrangement  seems  likely  to  be  made  by  the  corporation  of 
Gravenhurst  tor  the  purchase  of  the  electric  lighting  plant  now 
owned  and  operated  in  that  town  by  Mr.  Fletcher,  who  has 
offered  to  sell  at  the  price  of  $10,500. 

.According  10  Mr.  Hugh  McCutcheon,  Collector  of  Customs  at 
Nakusy,  B.  C  a  Toronto  syndicate  has  purchased  mineral 
springs  near  that  place  and  intend  building  a  $50,000  sanitorium, 
to  bo  equipped  with  an  electric  light  plant. 

Frank  Tushlngham,  an  engineer  at  the  power  house  of  the 
Toronto  Street  Railway,  recently  had  his  left  arm  torn  off  at  the 
elbow.  Tushingham  was  repairing  one  of  the  pumps,  when  it 
started  suddeni}',  resulting  in  the  accident. 

Buffalo  capitalists  are  said  to  have  decided  to  build  an  electric 
railway  froin  Fort  Erie,  Ont.,  to  Point  .Abino,  a  distance  of 
thirteen  miles,  and  to  Chippewa,  from  which  point  an  electric 
road  runs  along  the  Canadian  side  of  the  river  to  Oueenston. 

Mr.  S.  R.  Ickes,  of  Harrisburg,  Penn.,  was  in  Woodstock,  Ont., 
recently,  negotiating  with  the  Council  and  Board  of  Trade  regard- 
ing the  construction  of  an  electric  railway  to  connect  that  city 
and  IngersoU.  He  proposes  to  locate  the  power  house  at  Beach- 
ville,  about  midway  between  the  two  places. 

N'ews  has  reached  Toronto  that  the  city  council  of  Birmingham, 
Eng.,  have  decided,  by  a  vote  of  sixty  to  one,  to  take  over  the 
street  railway  at  the  expiration  of  the    Mackenzie-Ross   franchise 


and  operate  it  as  a  department  of  the  municipal  service.  Mr. 
Granville  C.  Cunningham,  formerly  city  engineer  of  Toronto,  is 
manager  of  this  road,  which  a  few  years  ago  was  converted  into 
an  electric  .system. 

Mr.  E.  A.  C.  Pew,  is  again  to  the  front  with  his  proposed 
power  canal  scheme.  He  states  that  the  necessary  capital  has 
been  subscribed  for  its  construction  and  that  the  contracts  will  be 
let  at  an  early  date.  The  canal  is  intended  to  extend  from  the 
Welland  river,  two  and  one  half  miles  below  Wellandporl,  to  the 
Jordon  river,  the  power  to  be  developed  at  what  Is  called  Ball's 
Falls. 

The  West  Kootenay  Power  and  Light  Co.,  of  Rossland,  B.  C, 
are  experiencing  a  large  demand  for  light  and  power.  They  are 
at  present  lighting  up  the  shaft  of  several  large  mining  properties, 
and  are  operating  with  complete  success  one  of  the  largest 
electrical  hoists  ever  installed.  The  hoist  is  designed  to  lift 
12,000  lbs.  at  a  speed  of  800  feet  a  minute,  and  is'drlven  by  a  300 
h.  p.  induction  motor. 

-An  engineer  named  Germain,  in  the  French  ministry  of  Posts 
and  Telegraphs,  has  brought  out  an  invention  which  he  claims 
will  revolutionize  the  telephone.  By  an  ingenious  adaptation  of 
the  telephone  wire,  the  microphone  is  made  to  develop  and 
intensify  the  vibration  received,  so  that  conversation  can  be 
carried  on  betw^een  two  persons,  both  of  whom  may  be  several 
yards  distance  from  the  Instrument. 

The  St.  John  Street  Railway  Company  has  been  ordered  by  the 
court  to  pay  $25,000  as  damages  to  Professor  Hesse.  The  pro- 
fessor was  organist  of  the  Roman  Catholic  Cathedral  in  Provi- 
dence, R.  I.,  and  received  injuries  while  a  passenger  on  a  car  of 
defendants  which  necessitated  the  amputation  of  his  left  foot, 
and  rendered  him  incapable  of  performing  his  duties  as  organist. 
The  Street  Railway  Company  will  probably  appeal  the  case. 

-According  to  the  statistics  issued  by  the  Treasury  Department 
of  the  United  States,  there  were  imported  into  Canada  from  that 
country  during  the  fiscal  year  ending  June  30th,  1898,  electrical 
apparatus  and  instruments  to  the  value  of  $300,530.  Of  ihissuni 
-N'ova  Scotia  and  New  Brunswick  were  represented  by  $24,566, 
Quebec  and  Ontario  by  $254,182  and  British  Columbia  by  $21,482. 
the  total  exports  of  electrical  apparatus  from  the  V'nited  States 
for  that  period  were  $2,770,803. 

A  bill  passed  the  Ontario  Legislature  at  the  recent  session 
containing  an  agreement  between  the  corporation  of  the  town  of 
Peterboro  and  the  Peterboro  Electric  Light  and  Power  Co.  The 
bill  provides  that  the  town  may  supply  electric  light  and  heat  for 
municipal  purposes  only  and  power  for  all  purposes  except 
commercial  and  private  lighting,  and  should  It  engage  in  these 
undertakings,  it  must  purchase  by  agreement  or  arbitration  the 
street  lighting  plant  of  the  company. 

The  Metropolitian  Electric  Co.,  of  North  Toronto,  are  building 
a  first-class  power  station  of  1,000  h.p.  capacity  at  Bond  Lake,  to 
supply  current  for  the  operation  of  that  portion  of  their  system 
now  under  construction,  extending  from  Richmond  Hill  to  Roach's 
Point  on  Lake  -Simcoe,  as  well  as  the  proposed  new  line  under 
survey  to  Schomberg  and  Tottingham.  The  company  propose 
to  establish  picnic  and  camp  grounds  at  Bond  Lake,  for  which 
object  they  have  purchased  two  hundred  acres  of  land. 

It  is  definitely  announced  that  the  Trenton  Electric  Companv 
and  the  Trenton  Water  Company  have  amalgamated,  under  the 
name  of  the  Trenton  Electric  and  Water  Company  ,  Limited.  -An 
arrangement  has  been  entered  into  with  the  town  of  Trenton 
whereby  the  new  company  is  given  enlire  control  of  the  town's 
water  power,  including  the  privilege  of  transmitting  power  to 
outside  points.  The  new  companv  will  proceed  at  once  to  con~ 
struct  a  transmission  line  to  Belleville,  and  intend  doing  their 
own  construction  work. 

Mr.  Chas.  Brent,  -M.  E.,  of  the  Rat  Portage  Metallurgical 
Works,  has  recently  pointed  out  the  fact  that  e'ectric  power 
might  advantageously  be  supplied  to  and  employed  by  the  mines 
located  within  a  radius  of  twenty-five  miles  of  the  water  power  at 
Rat  Portage.  He  points  out  that  in  winter  especiallv  electric 
hoists  possess  a  distinct  advantage  over  steam  hoists,  as  the  use 
of  steam  when  the  thermometor  is  40  degrees  below  zero  Is 
attended  with  many  difficulties.'  This  also  applies  to  diamond 
drill  work  both  on  surface  and  underground.  Mr.  Brent  estimates 
that  electric  power  can  be  supplied  at  less  expense  than  for  plant, 
and  at  half  the  cost  of  steam  power.  In  this  connection  the  Rat 
Portage  Reduction  Works  are  being  equipped  with  motors  to 
which  current  w-ill  be  supplied  at  a  cost  of  $S  per  day  of  twenty 
four  hours  for  75  h.  p. 
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THE  NIAGARA  GORGE  ROAD. 

The  accompanying  illustration  shows  the  present  con- 
dition of  the  Gorg-e  electric  railway  at  Niagara,  which 
recently  passed  into  the  hands  of  a  receiver.  The 
expense  of  maintaining  the  road  in  running  condition, 
coupled  with  the  shortness  of  the  season  during  which 
a  paying  traffic  might  be  counted  upon,  were  the  chief 
causes  which  brought  failure  to  the  enterprise.  It  is 
reported  that  the  road  will  pass  into  the  hands  of  the 
syndicate  which  is  said  to  have  recently  secured  control 
of  the  Buffalo  street  railway  and  the  electric  railway 
lines  tributary  to  that  city,  including  the  Niagara  Falls 
Park  and  River  Railway. 

Doubtless  the  promoters  of  this  deal  have  in  view  the 
great  exhibition  which  is  to  be  held  in  Buffalo  two 
years  hence,  which  should  provide  a  tremendous  busi- 
ness for  these  electric  roads  and  make  handsome  profits 
for  the  owners.  The  Gorge  road  could  no  doubt  be 
made  to  pay  as  a  part  of  such  a  system,  but  a  consider- 


which  will  be  manufactured  at  Ahearn  &  Sopcr's  car 
works.  Some  of  the  cars  will  be  equipped  with  12-A  30 
h.p.  Westinghouse  motors,  and  some  with  38-B  50  h.p. 
Wesiinghouse  motors.  The  long  cars,  which  will  be 
used  between  Quebec  and  St.  Anne  de  Beaupre,  will 
each  be  equipped  with  four  Westinghouse  50  h.p. 
motors. 


AN  UNDERGROUND  ELECTRIC  RAILWAY. 
A  CORRESPONDENT  of  the  Toronto  Globe  thus  describes 
an  electric  trolley  line  which  he  discovered  in  operation 
in  a  British  Columbia  mine  :  "  On  the  other  side  of 
the  shaft  is  the  electric  trolley,  which  is  gradually  dis- 
placing, though  it  cannot  entirely  supersede,  the  ubiqui- 
tous mule.  The  track  is  three  miles  in  length  and  the 
accommodation  not  as  enticing  as  that  provided  by  the 
Toronto  Railway  Company.  It  would  compare  unfav- 
orably even  with  the  style  of  Sir  Frank's  regime,  but 
what  it  lacks  in  display  it  makes  up  in  speed.      A  bag  of 


Thf  Niag.^ra  Gorge  Ro.\d. 


able  expenditure  must  be  incurred  if  the  lives  of  pas- 
sengers are  to  be  safeguarded.  Some  means  is  required 
of  protecting  the  roadbed,  cars  and  passengers  from  the 
masses  of  rock  which  are  constantly  loosening  and 
tumbling  down  from  the  embankment,  as  shown  in  the 
illustration. 


A  NEW  ELECTRIC  RAILROAD  AT  QUEBEC. 

The  line  of  railway  between  Quebec  and  St.  Anne  de 
Beaupre  (the  seat  of  the  celebrated  religious  shrine 
visited  yearly  by  thousands  of  pilgrims),  which  has 
hitherto  been  operated  by  steam,  is  to  be  transformed 
into  an  electric  road.  A  contract  has  been  given  to 
Messrs.  Ahearn  &  Soper,  of  Ottawa,  for  the  necessary 
equipment. 

The  generating  apparatus  consists  of  one  600  k.w. 
AC.  DC.  Westinghouse  generator,  two  300  k.w.  West- 
inghouse self-cooling  step-up  transformers,  complete 
switchboard  for  generating  station,  one  200  k.w.  West- 
inghouse rotary  transformer,  two  self-cooling  transform- 
ers, complete   sub-station  switchboard.     Also   25  cars, 


shavings  on  the  bottom  of  a  rattling,  jolting,  roaring 
and  rocking  box  car  makes  an  excellent  seat.  The 
guide  has  similar  accommodation  in  the  car  behind,  and 
then  comes  a  long  train  of  noisy  empties.  Beyond  the 
three  empties  in  front  is  the  engine,  lit  by  in  incande- 
scent globe  and  the  light  in  the  motorman's  hat.  Some- 
times it  disappears  around  a  sharp  curve,  but  the 
rattling,  jdlting  cars  chase  after  and  bring  it  into  view. 
The  great  weight  of  rock  above  is  sustained  by  a  suc- 
cession of  upright  and  cross  timbers,  making  a  con- 
tinuous arch  above  the  rushing  train.  Sometimes  the 
timbers,  which  seem  to  be  flying  past  overhead,  descend 
close  to  the  top  of  the  engine  and  the  motorman  lowers 
his  head  for  safety.  An  electric  shock  threatens  the 
head  that  rises  against  the  wire,  and  a  more  substantial 
shock  is  awaiting  the  head  that  rises  anywhere  else. 
But  without  any  printed  warnings  to  passengers  both 
heads  and  arms  are  kept  out  of  danger.  Speed  slackens, 
the  arch  grows  wider,  the  cars  jolt  over  a  switch  and 
come  to  a  standstill.  It  is  the  siding  where  the  return- 
ing  train   of  full   cars  must  be  passed,  and  already  the 
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rumhie  of  them  can  be  heard.  The  guide  comes  forward 
with  the  caution  to  look  out  for  the  overhead  wire, 
and  explains  that  we  are  almost  directly  under  the  big 
sailing  ship  we  saw  in  the  harbor  loading  coal.  Be- 
tween us  and  the  vessel's  keel  is  600  feet  of  rock  and 
30  feet  of  water.  The  engine  comes  into  sight  around 
a  curve,  and  whirls  rapidly  past  with  a  long  train  of 
loaded  cars  for  the  shaft.  When  the  track  is  cleared 
the  guide  returns  to  his  bag  of  shavings  and  the  deafen- 
ing rattle  of  the  empty  cars  is  resumed." 


ELECTRIC    TRAMWAYS    IN    THE  LAKE  ST. 
JOHN  REGION. 

In  a  report  submitted  to  the  Department  of  Woods 
and  Forests  of  the  Province  of  Quebec,  Mr.  J.  C. 
Langelier  points  out  the  immense  possibilities  of  the 
Lake  St.  John  region  tor  the  manufacture  of  pulp  and 
paper.  The  development  ot  this  industry  will,  he 
thinks,  result  in  the  construction  of  electric  tramways, 
concerning  the  outlook  for  which  he  says  : 

''There  is  probably  no  oilier  place  where  electric  railways 
could  be  built  under  such  exceptionally  advantageous  conditions. 
In  addition  to  the  fact  that  the  ground  is  level  and  building  timber 
right  on  the  spot,  there  would  be  all  along  the  line,  at  com- 
paratively short  intervals,  water  powers  capable  of  giving  an 
unlimited  supply  of  electricity.  Starling  from  ihe  west  there  are 
the  Mistassini  falls,  and  a  mile  furlher  those  of  the  Mistassibi  ; 
nine  or  ten  miles  furlher  to  the  east  the  White  Falls  on  the  Little 
Peribonca  ;  nine  or  ten  miles  still  further  east,  the  falls  of  the 
Great  Peribonca.  From  these  falls  to  those  of  the  Little  Dis- 
charge, there  is  a  distance  of  less  than  twenty  miles.  At  the 
same  distance  from  the  Little  Discharge  are  the  falls  oftheau 
Sable  river,  249  feet  high.  Six  miles  further  and  a  dozen  miles 
from  St.  Alphonse  is  the  Chicoutimi  river,  which  could  also  supply 
power  for  producing  electricity. 

It  would  be  equally  easy  to  establish  an  electric  line  between 
Mistassini  and  Roberval,  the  western  terminus  of  the  Quebec  and 
Lake  St.  John  Railway,  From  Mistassini  to  the  Chamouchouan, 
there  is  barely  more  than  sixteen  miles,  and  about  midway  the 
Tecouapee  river  could  supply  water-powers  capable  of  providing 
an  abundance  of  electric  power. 

On  the  Chamouchouan  the  Bear  falls  could  be  utilized  for  the 
same  purpose.  From  the  Bear  falls  to  Roberval,  a  distance  of 
about  30  miles,  the  Salmon,  Iroquois  and  Ouiatchouaniche  rivers, 
nearly    at    equal    distance    from    one    another,    also    have  water- 


povvers  capable  of  supplying  the  electric  power  required  for  a 
tramw.'iy. 

The  construction  of  an  electric  traiiuvay  between  Montreal  and 
Roberval,  a  distance  of  about  250  miles  could  be  effected  under 
the  most  favorable  conditions.  The  summit  to  be  got  over  or  the 
difference  of  level  between  the  two  places  is  about  725  feet  instead 
of  1,300,  and  even  more  on  the  Quebec  and  Lake  St.  John  Rail- 
way. There  would  only  be  two  bridges  at  all  costly,  those  of 
the  rivers  des  Prairies  and  St.  Maurice. 

From  Bou  de  I'lle  to  the  river  Mastigouche,  a  distance  of  about 
fifty  miles,  there  would  be  only  the  water-power  obtained  by 
damming  the  river  LAssomption  for  producing  electricity  by 
hydraulic  power  ;  but  from  Mastigouche,  whose  rapids  and  cas- 
cades could  develop  considerable  motive-power,  there  are  the 
falls  of  the  river  a  la  Chienne,  one  200  feet,  the  other  75  feet  high, 
the  rapids  of  the  Pabelognang  and  of  the  V'ermilion,  whose 
course  is  nothing  but  a  series  of  cascades  and  falls  ;  beyond  the 
St.  Maurice  are  the  lalls  of  the  river  Trenche,  six  miles  from  its 
mouth  ;  those  of  the  river  Croche,  those  of  the  river  Ouiatchou- 
aniche, which  falls  into  Lake  St.  John  at  Roberval  village. 
Finally,  from  the  Mastigouche,  a  distance  of  a  couple  of  hundred 
miles,  water-powers  capable  of  supplying  an  electric  railway  are 
not  at  greater  distance  from  one  another  than  25  miles,  so  that 
there  is  no  place  where  the  current  would  have  to  be  transmitted 
more  than  25  miles. 

The  traffic  supplied  by  the  paper  mills  would  suffice  to  assure 
the  success  of  such  a  railway,  but  there  will  also  be  many  other 
sources,  as  it  would  serve  to  supply  the  great  lumbering  establish- 
ments on  the  Upper  St.  Maurice.  It  would  likewise  develop  the 
settlements  in  the  valley  of  the  Mattawan,  especially  in  the  rich 
and  fertile  territory  between  the  rivers  Trenche  and  Croche, 
where  there  are  nearly  a  million  acres  of  the  best  farming  lands, 
with  a  climate  more  favorable  for  farming  operations  than  that  of 
the  neighborhood  of  Three  Rivers." 


McGILL  UNIVERSITY  NOTES. 

The  sessional  lectures  at  McGill  University  have  been  finished, 
and  examinations  are  now  being  held. 

A  considerable  quantity  of  apparatus  for  the  new  equipment  of 
the  Department  of  Electrical  E:ngineering  of  McGill  University 
has  been  received  during  the  past  month. 

The  installation  of  a  new  electric  elevator  in  the  Engineering 
Building  of  McGill  University  is  being  considered.  The  building 
will  also  be  entirely  re-wired  during  the  summer. 

Professor  R.  B.  Owens  lectured  before  the  Natural  History 
Society  of  Montreal  on  the  evening  of  March  30lh,  on  the  subject 
of  "Water  Power  Development."  Professor  Owens  leaves  tor 
England  about  the  end  of  the  present  month,  and  will  return  be- 
fore the  con.tiiencement  of  lectures  in  the  fall. 
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Victor  Turbines    ^ 

OPERATING  DYNAMOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING — ^^.^^^ 

Highspeed,  Close  Ref/ii/at  ion,  Great  Cdixn-ity,  ^^=^  J 

High  Effieiency,   Pevfect  Cylinder  Gate,  Steady  Motion 

RECENT    PLANTS    INSTALLED  :-Lachine     Ripids     Hy-  |  Electric  Light  &  Power  Co.,  Dolgeville,  N.V.;  Honk  Falls  Power 

drauhc  &  Land  Co.,  Montreal,  Que.,  12,000  h. p.;  Charnbly  Manu-  |  Co.,    Ellenville,   N.Y.;    Hudson   River  Power   Transmission    Co 

facturing    Co.,     Montreal,     Que.,    20,000    h.p.;     West    Kootenay  I  Mechanicsville,  !V.Y.;   Cataract  Power  Co.,  Hamilton,   Ont.  ' 

Power   &    Light    Co.,    Rossland,     B.C.,    3,000   h.p.;     Dolgeville  | 

CORRESPONDENCE    SOLICITED. 

The  StiIweU=Bierce  dc  Smith=Vaile  Co.    =    i^^^^on  o^io, 

U,     O,     U±m 
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Can  I  Beoome  an  Elecirloal  Engineer  ? 

I<or  our  tree  book  entitled  "Can  I  Become  An  Electrical  Engineer?"  address 

The  Electrical  Engineer  Institute  of  Correspondence  Instruction 

(Conducted  under  the  auspices  of  "  The  Electeicai.  Engineer.") 
UEBMAX  A.  STRAVas,  B.  E..  General  Manager.  ,20  LIBERTY  STREET,  NEW  YORK,  U.  S.  A. 
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SPARKS. 


The  cleclric  car  shops  at  Otlawa  were  recently  damaged  by 
fire  to  the  extent  of  $12,000. 

It  is  reported  that  a  company  is  being  formed  10  introduce 
electric  vehicles  in  Vancouver. 

The  Chicoulimi  Water  and  Electric  Co.  are  applying  for  a 
charter,  with  a  capital  slock  of  $125,000. 

Incorporation  has  been  granted  to  The  Kleclric  Boiler  Com- 
pound Co.,  L.mited,  of  Guelph,  capital  $15,000. 

Mr.  S.  W.  Bradley.formerly  of  the  Hull  Electric  Railway,  is  the 
new  manager  of  the  Cornwall  Electric  Street  Railway. 

Mr.  Thomas  Potter,  electrician,  of  Walkerlon,  recently  re- 
ceived a  severe  shock  by  accidental  contact  with  a  live  wire. 

Negotiations  are  said  to  be  in  progress  for  the  purchase  by  an 
English  syndicate  of  the  Belleville  Electric  Railway.  If  tho  deal 
goes  through  the  road  will  probably  be  extended. 

It  is  announced  that  the  Eugene  Munsell  Co.,  of  New  York, 
are  about  to  establish  at  Ottawa  extensive  works  for  preparing 
mica  for  a  variety  of  purposes. 

.Mr.  Frank  Postlethwaiie,  electrical  and  mechanical  engineer, 
died  in  Toronto  a  week  ago  from  consumption.  He  was  a 
graduate  of  Illinois  University. 

The  corporation  of  Orillia  have  agreed  to  accept  water  wheels 
manufactured  by  the  Jenckes  Machine  Co.,  of  Sherbrooke,  to 
generate  current  for  the  proposed  long  distance  electric  trans- 
mission svsteiii. 


.Aid.  Morris  recently  questioned  the  quality  of  the  light  supplied 
by  the  Ottawa  Electric  Co.  The  company  claim  that  there  has 
been  no  deterioration  in  the  quality. 

A  bill  has  passed  the  Ontario  Legislature  incorporating  a 
company  to  construct  an  electric  railroad  from  Smith's  Falls  by 
way  of  Gananoque  to  Merrickville. 

Prof.  J.  T.  Nicholson,  whose  paper  before  the  Institution  of 
Civil  Engineers  on  the  temperature  within  the  cylinder  of  the 
steam  engine,  attracted  widespread  attention  a  year  ago,  has 
lesigiied  his  position  as  head  of  the  Mechanical  Kiigiiieoring 
Department  of  McGill  L'niversity.  Prof.  Nicholson  has  been 
appointed  to  take  charge  of  the  Mechanical  and  Jingineering 
Department  at  the  new  .Municipal  Technical  School,  M.iiKliester, 
England. 

Professor  R.  B.  Owens  has  reported  favorably  on  the  plans 
of  the  Metropolitan  Electric  Co.,  for  the  development  and  trans- 
mission of  electric  power  to  the  city  of  Ottawa.  His  report 
states  :"  From  an  engineering  standpoint  you  have  a  power 
exceptionally  easy  of  development,  and  its  electrical  transmission 
and  distribution  to  and  in  the  city  of  Ottawa  presents  no  par- 
ticular difficulties,  and  can  be  cheaply  and  efficiently  done  as 
compared  with  other  similar  plants  now  in  operation.  Consider- 
ing the  short  length  of  line  and  the  probable  mixed  nature  of  the 
load,  consisting  of  both  lights  and  motors,  two  phase  distribution 
is  probably  advisable."  The  contract  for  the  development  works 
at  Briitania  has  been  awarded  to  Messrs.  Hrewder&  McNaughton, 
of  Ottawa.  The  work  is  to  be  completed  by  the  i5lh  of  November 
next. 


Built  tor  Harl  Work 


Northey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating  of 
electtical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  that  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a   gentleman's  residence  or  small  town. 

Send  for  Information. 
UnDTUCV     IWICP        on  .0.5  K.ngSt      subway, 

nUnlntT  lYIrU.  uU.,  limited  -  Toronto 


Situation  Wanted 


A  ihoroughly  Competent  Engineer  of  12  years"  ex- 
perience, who  has  a  First-Class  Certificate  from  the 
Boiler  Inspection  &  Insurant  e  Co.  of  Canada  ;  under- 
stands e'cctricity  ;  strictly  temperate  ;  wants  a  situation. 
Address, 

'*ENGINEER."c/o  Electrical  News. 
Toronto,  Ont. 


WANTED 

A  Manager,  by  the  Canadian  Electric  Light  Com- 
pany in  connection  with  the  development  of  the 
Chaudiere  Falls,  Quebec,  Applications  to  be  sent  by 
the  2oih  of  April  to  A.  Bechard,  secretary,  83  Dal- 
housie  street,  Quebec. 

FOR   SAr^E 

American  Patent  of  the  be-^t  Electric  Arc  Lamp  on  the 
market  ;  costs  $5  to  manufacture  ;  English  patent  No. 
27,483  of  897  ;  price  require!.  $^,500  ;  the  first  deposit 
secures  it.  Address,  Bvrne&  Co..  Company  Promot- 
ers 95  High  Holborn,  London,  Englatid;  cable  address, 
Warwickite,  London. 


WANTED 


A  position  as  Superintendent  or  Manager  to  either  an 
Electric  Light  or  Water  Works  Co.;  nine  years"  prac- 
tical experience  with  electrical  machinery-,  line  con- 
struction, water  works  pumps,  and  electrical  work  At 
present  holds  a  similar  position  with  an  Electric  Light 
&  Water  Works  Co.  Good  reasons  for  leaving.  Can 
furnish  very  best  of  references.     Address, 

"  SUPERINTENDENT," 

c/o  Electrical  News. 


FIRSTBROOK   BROS. 

Kinff  St.  East,       -       TORONTO. 

MANUFACTURERS    OF 

TOPPINS, 

SIDE-BUOCKS 

AND  CROSS-flRMS. 


TENDERS  WANTED 


A   Veekly  J 


of  adv 


vance 
tion  and  public  works. 


The    recognized   medii 

MiCllts    ful 


Te 


WRITE    FOR    PARTICULARS. 


CANADIAN  CONTRACT  RECORD 

TORONTO. 


TUB  M.  KENNEDY  &  SONS,  Uiiiiiefl 


Manuiacturers  ot- 


Ow6n  Sound,  Ont 


THE  VERY  LATEST  AND  MOST  POWERFUL 

T6IRBINES 


Accurately  Machine  Dressed  Gearing,  Iron  Bridgetrees,  Pulleys, 

Shafting,    Trevors    Swing    Shingle    Machines,    &c. 

Propeller  Wheels  from  12"  to  12'  diameter 

and  for  any  Purpose. 

NOTHING    BUT    FIRST    CLASS    WORK. 
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MARITIME    ELECTRICAL   ASSOCIATION 


Proceedings  of  the  Second  Annual  Convention 


The  second  annual  convention  of  the  Maritime  Elec- 
trical Association  was  held,  pursuant  to  announcement, 
at  the  New  Victoria  Hotel,  Halifax,  on  Tuesday,  April 
i8th.  The  Executive  Committee  met  at  9  a.m.  to 
transact  business  relative  to  the  admittance  of  new 
members  to  the  .Association   and    its  financial  condition. 

The  opening  session  of  the  convention  was  held  at  10 
a.m.,  with  the  President,  Mr.  F. 
.•\.  Bowman,  in  the  chair.      There 
were  present  the  following  mem- 
bers : 

F.  A.  Bowman,  superintendent  Xow 
Glasgfow  Electric  Co.,  New  Glasg^  w  : 
J.  H.  Winfield,  eastern  superinteniU  nt 
X.S.  Telephone  Co.,  New  Glasgv'.v  ; 
G.  N.  McDonald,  electrician,  JI.mic- 
ton,  N.  B.;  S.  G.  Chambers,  presiiliiii 
Chambers  Electric  Light  &  Power 
Company,  Truro;  P.  R.  Colpitt,  liiy 
electrician,  Halifax;  F.  .A.  Hunti,  , 
manager  Halifax  Tramway  Co.  ;  [. 
W.  Crosby,  electrician  Halifax  Tr.r  i- 
way  Co. ;  I.  H.  Smith,  representai  ic 
Canadian  General  Electric  Co.,  Hiii- 
fax  ;  G.  C.  Sieberl,  Maritime  Electm- 
Co.,  H.-ilifax  ;  R.  T.  MacKeen,  repre- 
sentative Halifax  Tramway  Co.;  F.  A. 
Hamilton,  electrical  engineer,  Halifax; 
\V.  Luke,  Halifax  Tramway  Co.;  P.  A. 
Freeman,  chief  engineer  Halifax  Tram- 
way Co.;  James  Graham,  electrical 
contractor,     Halifax;     C.     E.    Harris,  ,.        ,,     , 

manager  N.S.  Telephone  Co.,  Halifax;  p.cs^Jt'nt  .Maritime 

J.  D.  Briggs,  superintendent  N.S.  Tele- 
phone Co.,  Halifax  ;  A.  Miller,  electric  light  inspector,  Halifax  ; 
E.  Souliss,  Bedford  Electric  Co.,  Halifax  ;  J.  A.  Anderson,  elec- 
trician John  Starr,  Son  &  Co.,  Halifax  ;  \V.  N.  Pickles,  electrical 
contractor,  Halifax;  J.  L.  MacDonald,  Halifax  Tramway  Co.;  \V. 
.\.  Winfield,  Windsor,  N.S.;  H.  P.  Archibald,  B..\.Sc.,  Wolfville, 
N.S.;    W.  L.  MacDonald,  Moncton,  N.B. 

After  a  few  opening  remarks,  the  President  called 
upon  the  Secretary  to  read  the  minutes  of  the  last  meet- 
ing, held  in  Halifax  September  27th,  1898.  Upon 
motion  the  minutes  were  adopted. 

The  President  then  delivered  his  annual  address,  as 
follows  : 

president's  address. 

We  have  now  passed  through  the  first  year  of  our  existence, 
and  have  foimd  out  what  are  our  powers  and  what  our  limitations. 
We  held  a  convention  during  exhibition  week  last  September, 
which  was  a  fairly  successful  one,  and  would  have  been  much 
more  so  had  not  the  weather  interfered  with  it,  as  it  did  with 
pretty  much  all  arrangements  of  that  weew.  In  spite  of  this,  one 
of  the  objects  of  the  Association  was  distinctly  advanced  by  the 
meeting.  Several  of  the  out  of  town  members  made  the  ac- 
quaintance of  each  other  and  the  town  members. 


One  feature  of  this  meeting  was  most  valuable,  and  will,  I  hope, 
be  repeated  this  time.  Several  matters  were  brought  up  and 
discussed  that  were  of  direct  interest  to  the  members  present, 
and  personal  experiences  on  these  were  freely  exchanged.  With 
a  view  to  encouraging  this,  we  issued  a  circular  to  the  members, 
asking  if  there  were  any  questions  that  they  would  like  to  bring 
forward.  The  response  to  this  request  was  not  as  full  as  I  would 
like  to  have  seen,  but  we  must  not  expect  too  much  at  first. 
We  have  a  few  questions  that  will  be  introduced  for  discussion  as 
opportunity  arises,  and  I  hope  that  some  of  those  who  did  not 
answer  the  circulars  have  brought  questions  with  them,  and  will 
bring  them  up  for  discussion. 

It  is  the  discr..sion  of  the  Miialler  and  more  local  issues  that  I 
wi>h  to  encourage  in  this  Association. 
.As  I  think  I  have  said  before,  we  can 
depend  on  the  larger  associations  and 
the  technical  journals  to  furnish  us  with 
v.iluable  papers  on  the  main  principles 
of  the  industry.  We  should,  therefore, 
devote  our  attention  more  to  smaller 
dciails.  The  best  way  to  do  this  is  to 
get  the  members  to  feel  that  they  can 
bring  up  any  subject  on  which  they 
want  information  and  advice.  As  with 
our  comparatively  small  numbers  w'e 
shall  very  soon  be  all  personally  known 
to  each  other,  our  meetings  should  not 
take  on  a  too  stiff  and  formal  aspect, 
but  each  one  should  i\  el  at  home  and 
as  free  to  say  much  or  little  as  they 
would  in  a  group  gathered  in  the  hotel 
smoking  room.  I  will,  therefore,  ask 
you,  one  and  all,  to  note  any  diffi- 
culties }"ou  may  meet  with  or  special 
methods  you  may  use  in  your  work, 
and  either  write  them  out  in  a  few 
words  and  present  them  at  a  meeting, 
or,  if  you  are  reall)'  too  diffident  to  do 

Ti,.^,._.„^„,  this,  write  a  note  to  the  Secretary  and 

rl  I  NTRESs,  •' 

i:'ecirical  .\«ociaiion.  g'^'^  ^im  the  idea,  and  it  will  be  brought 

up   at  the    meeting,    with    your  name 

mentioned   or   not,  as  you  may  wish.     I  spoke  at   some  length  on 

this  matter  at    the   September  meeting,  and  I   must  plead   as  my 

excuse  for  repeating   it  now  its   vital  importance   to  the    welfare, 

not  to  sav  the  actual  continued  existence,  of  the  Association. 

The  executive  and  the  Halifax  members  have  striven  to  make 
this  meeting  a  thorough  success,  and  it  is  hoped  that  it  will 
result  in  awakening  a  thorough  interest  in  the  .Association 
throughout  the  maritime  provinces.  I  wish  right  here  to  thank 
the  Halifax  members  for  the  lively  interest  they  have  taken,  and 
I  he  strenuous  efforts  they  have  made  to  make  everything  pleasant 
and  attractive.  Under  the  able  leadership  of  our  Vice-President, 
Mr.  Colpitt,  the}-  have  prepared  a  programme  of  papers  and 
social  entertainment  that  should  cause  this  meeting  to  be  long 
remembered. 

Steady  progress  has  been  made  in  the  electrical  industries  in 
these  provinces  during  the  pasi  year.  While  we  cannot  expect 
to  see  the  very  large  transmission  schemes  undertaken  among 
us  just  at  present,  some  smaller  ones  have  been  well  worked  out 
on  .tiodern  lines,  and  some  steps  have  been  taken  in  connection 
with  larger  projects.  .All  this  going  to  show  that  our  people  have 
grasped  the  great  possibilities  of  electrical  power. 

.Among  the  many  steps  in  advance  that  the  industry  has  made 
during  the  past  year,  one  that  should  be  most  seriously  studied 
by  the  smaller   stations    is   the    question   of  forced    draft    in    the 
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furnaces.  While  this  mailer  has  been  comin>c  sleadily  to  the 
front  for  some  years,  it  has  lately  been  pushing  itself  into  notice 
most  markedly.  Some  remarks  on  this  subject  were  made  at  our 
meeting  last  September  that  showed  that  our  members  were 
studying  the  subject  and  stand  ready  to  adopt  new  ideas  when  it 
becomes  apparent  that  they  will  pay.  I  hope  that  further  in-, 
formation  may  be  broujfht  out  at  this  meeting  from  those  who 
have  had  practical  experience  in  this  matter  or  who  have  given  it 
study. 

F.  A.  HowMA.v,  President. 

Mr.  Hamilton  expressed  his  pleasure   in  listening  to 
so  able  an  address.      In    the    course    of   his  remarks  he 


.Mk.   I'.  R.  Coi.pii  1, 

Vice-President  Maritime  Electrical  Association. 

also  Stated  that  the  suggestions  made  by  the  President 
were  good.  After  some  fitting  remarks  upon  the  zeal 
and  untiring  efforts  displayed  by  the  President  during 
his  term  of  office,  Mr.  Hamilton  moved  that  a  vote  of 
thanks  be  tendered  Mr.  Bowman.  This  was  seconded 
by  Mr.  Colpitt  and  heartily  approved  of  by  the  mem- 
bers. 

The  President,  replying,  expressed  his  thanks  to  the 
.meeting.  He  felt  that  he  had  done  what  he  could, 
being  hampered  to  a  large  extent  in  his  duties  on 
account  of  living  at  such  a  distance  from  the  majority  of 
the  members.  In  the  course  of  his  remarks  he  again 
referred  to  the  advisability  of  electing  the  members  resi- 
dent in  Halifax  to  the  oflfices  of  president,  vice-presi- 
dent and  secretary,  also  suggesting  that  a  suflScient 
number  of  Halifax  members  be  elected  to  the  executive 
committee  that  a  quorum  could  be  formed  at 
short  notice,  if  necessary,  without  difficulty. 
The  Secretary  then  read  his  report,  as  follows  : 

REPORT  OF  SECRETARY-TREASURER. 
At  the  meeting  of  organization  held  last  April  in  Halifax,  we 
had  the  names  of  fifty-six  persons  who  were  interested  in  the 
formation  of  this  Association  and  had  expressed  their  wish  lo 
become  members.  That  meeting  was  a  success,  and  the  pros- 
pects seemed  good  for  the  formation  of  a  very  useful  society. 
Since  that  time  every  effort  has  been  put  forth  by  the  officers  to 
further  increase  the  membership  list,  though  apparently  with  not 
any  great  degree  of  success.  Circulars  of  information  have  been 
sent  to  all  persons  in  the  province  (whose  names  we  could  obtain) 
that  were  eligible  for  membership.  Only  three  new  members 
have  been  added  during  the  year,  but  we  trust  that  our  efforts 
have  at  any  rate  broken  the  ground,  and  that  the  fruits  of  our 
labors  will  appear  later.  Two  meetings  of  the  Executive  Com- 
mittee were  held  during  the  year,  and  various  plans  were  dis- 
cussed for  rendering  the  Association  of  as  much  value  as  possible 
to  its  members.  The  following  statement  will  show  the  financial 
condition  of  the  .Association  at  the  close  of  the  year,  March  31st, 
1899: 

RECEIPTS. 

46  membership  fees  at  $2 $92.00 


i:xi'i:.\i)i  1 1  RE. 

Rent  of  room  for  meeting,  .April,   1898 $  5.00 

Books,  etc.,  for  .Secretary 4- ,55 

Membership  cerlifictiti's b.jo 

Printing 34.50 

Rent  of  room  for  meeting,  September,  1898 .S-oo 

75  copies  of  report  of  meeting,  September,  1898..  3.75 

Expressage  and  telephone 1.50 

Postage 1 0.00 

Cash  in  hand 21.70 


$92.00 
The  total  membership    list    at    the    close    of   the    year    was  59. 
There  were  four  new  members  elected   at   the  executive  meeting 
this  morning,  bringing  the  number  up  to  63.     There  .are   thirteen 
fees  for  last  year  still  remaining  unpaid. 

J.  H.  WiNKIELD, 

Secretary-Treasurer. 

Mr.  Anderson  moved,  seconded  by  Mr.  Chambers, 
that  the  report  be  adopted,  which  was  carried. 

A  short  time  was  then  devoted  to  a  general  discussion 
as  to  the  standing  and  financial  condition  of  the  Asso- 
ciation, the  general  opinion  being  that,  although  the 
record  of  the  Association  during  the  past  year  had  not 
been  particularly  bright,  yet  the  present  year  promised 
better  success. 

The  election  of  officers  for  the  ensuing  year  was  then 
proceeded  with. 

For  the  office  of  President,  Mr.  Chambers  nominated 
Mr.  P.  R.  Colpitt,  of  Halifax,  the  retiring  vice-president. 

Mr.  Colpitt,  however,  feeling  that  it  would  be  impos- 
sible for  him  to  accept  the  position,  nominated  Mr. 
F.  A.  Huntress,  of  Halifax,  for  the  ofiice.  This  was 
seconded  by  Mr.  Anderson,  and  tnet  with  the  universal 
approval  of  the  inembers. 

F"or  the  office  of  Vice-President,  Mr.  R.  T.  MacKeen 
moved,  seconded  by  Mr.  Chambers,  that  Mr.  Colpitt 
retain  his  office  as  Vice-President.  This  motion  also 
met  with  the  approval  of  the  members. 

Mr.  Chambers  nominated  Mr.  Irving  Smith,  of  Hali- 
fax, as  Secretary-Treasurer. 

Mr.  Smith  declining    the    nomination,  Mr.  Chambers 


Mr.   R.  T.   MacKeen, 

Secretary-Treasurer  Maritime  Electrical  Association. 

nominated  Mr.  R.  T.  MacKeen,  who  was  elected  to  the 
office. 

The  following  members  were  then  elected  to  the  Ex- 
ecutive Committee  :  Messrs.  Hial  Brown,  St.  John,  N. 
B. ;  J.  Eddington,  Moncton,  N.B.;  J.  A.  Waddell, 
Charlottetown,  P.E.I.;  S.  G.  Chambers,  Truro,  N.S.; 
VV.  Pickles,  Irving  Smith,  J.  A.  Anderson,  and  F. 
A.  Hamilton,  Halifax. 

Mr.  Miller  moved  that  a  vote  of  thanks  be    tendered 


May,  iSgg 
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to  Mr.  J.  H.  VVinfield,  the  retiring  Secretary-Treas- 
urer.     This  was  seconded  and  carried  unanimously. 

Mr.  Winfield  expressed  his  gratitude  to  the  members 
for  their  token  of  regard.  In  the  course  of  his  remarks 
he  referred  to  the  suggestion  made  by  Mr.  Bowman  in 
regard  to  the  difficulty  experienced  by  the  officers  in 
fulfillmg  their  respective  duties,  owing  to  their  living  at 
such  a  distance  from  the  majority  ot  the  members.  He 
thought  that  for  the  first  few  years  the  principal  officers, 
at  least,  should  be  so  located  that  they  would  be  in 
touch  with  most  ot  the  members,  thus  increasing  their 
opportunities  for  developing  the  Association. 

It  was  then  moved  and  carried  that  the  selection  of 
place  and  date  of  next  meeting  be  left  to  the  newly- 
elected  Executive  Committee. 

Upon  motion  of  Mr.  Hamilton,  seconded  by  Mr. 
Miller,  the  meeting  adjourned  until  the  afternoon. 


AFTERNOON  SESSION. 
The  afternoon  session  opened  at  3  p.m.,  with  the 
Vice-President  in  the  chair.  A  few'  moments  w-ere  devoted 
to  completing  the  business  of  the  morning.  The  Presi- 
dent then  invited  Mr.  P.  R.  Colpitt  to  read  his  paper 
on  fire  alarm  telegraph   systems,  which  was  as  follows  : 

THE  EVOLUTION  OF  THE   FIRE  ALARM   TELEGRAPH. 
By  p.  R.  Colpjtt. 
In  siibmilting;  a  paper  on  the  above  subject,  I  propose  to  briefly 
describe  the  system  as  it  is  to-day,  and    the  various  stages  of  im- 
provement that  led  to  its  present  stagfe  of  perfection. 

Until  1850  (a  period  within  the  memory  of  some  of  the  members 
of  this  Association)  electric  fire  alarms  were  unknown.  In  the 
largest  cities  there  was  no  means  for  arousing  firemen  and  citizens 
except  the  primitive  method  of  shouting  and  ringing  bells  or 
sounding  steam  whistles — which  still  prevails  in  most  of  our 
towns.  In  New  York  as  early  as  1S45  the  city  was  divided  into 
districts,  in  each  of  which  a  watch  tower  was  erected  where  a 
watchman  was  on  duty  at  all  hours.  The  districts  were  num- 
bered, and  when  a  watchman  discovered  a  fire  by  seeing  the 
smoke  or  flame,  or  a  fire  was  reported  to  him,  he  would  strike 
upon  his  bell  the  number  of  the  district.  This  was  heard  by  the 
watchman  on  the  next  tower  and  by  him  repeated,  and  in  that 
way  the  alarm  was  gradually  announced  all  over  the  city. 

The  first  suggestion  for  the  use  of  the  telegraph  for  fiie  alarms 
was  mace  by  Dr.  \V.  F.  Clianning,  of  Boston,  directly  after  the 
earliest  telegraph  experiments  of  Prof.  Morse  in  1839.  In  1845 
Dr.  Channing  published  an  article  in  the  "Boston  Advertiser"  de- 
scribing a  method  for  the  application  of  the  telegraph  for  giving 
alarms  of  fire.  In  1851  he  managed  to  interest  the  city  council  of 
Boston  in  his  scheme  to  the  extent  that  $10,000  was  appropriated 
for  an  experiment.  Dr.  Channing's  plan  was  to  establish 
numerous  box  stations  over  the  city  connected  by  telegraph  cir- 
cuits with  a  central  station  from  which  signals  received  from  boxes 
were  sent  out  over  other  circuits  to  the  bell  towers — the  signal 
was  thus  simultaneously  struck  on  every  fire-bell  in  the  (city  by 
electric  mechanism,  .-^t  about  this  time  Dr.  Channing  associated 
himself  with  Moses  G.  Farmer,  who  was  a  recognized  expert 
electrical  mechanic  of  that  day,  and  Mr.  Farmer  worked  out 
practically  the  machinery  necessary  to  complete  the  inventions 
made  either  by  Dr.  Channing  or  by  Channing  and  Farmer  jointly. 
Mr.  Farmer  constructed  the  Boston  system  and  had  charge  of  it 
for  several  years.  Messrs.  Channing  and  Farmer  took  out  many 
patents  which  were  the  foundation  of  the  fire  alarm  system  as  it 
exists  to-day. 

In  185s  John  M.  Gamewell  purchased  the  Channing  and  Farmer 
patents  for  the  Southern  States,  and  four  years  later  acquired  the 
patents  for  the  rest  of  the  country.  This  was  the  beginning  of 
the  well  known  Gamewell  Fire  .A.larm  Telegraph  Company  and  of 
the  several  companies  now  manufacturing  fire  alarm  and  police 
signal  apparatus.  The  Gamewell  concern  is  probably  the  best 
known  because  of  its  greater  age.  All  fire  alarm  telegraph 
systems,  as  far  as  the  writer's  knowledge  goes,  embody  the 
fundamental  principles  of  the  early  Channing  patents,  so  that  a 
description  of  one  will  serve  for  all  as  far  as  general  principle 
goes.  Any  difference  or  improvement  that  one  may  have  over  the 
other  is  in  arrangement  of  detail. 


DESCRIPTION. 

A  fire  alarm  telegraph  system  consists  of  a  central  station  pro- 
vided with  closed  circuit  batteries  or  other  course  of  electrical 
energy,  switch-board,  automatic  repeater  and  other  instruments 
for  regulating  and  controlling  the  system,  wire  circuits  for  con- 
necting the  central  station  with  the  street  signal  boxes,  and  alarm 
apparatus  consisting  of  electro-mechanical  bell  checkers,  electro- 
mechanical gong  strikers,  located  in  engine  houses  or  residences 
o(  fire  department  officials,  and  visual  indicators  showing  in  plain 
figures  the  number  of  the  signal  box  from  which  an  alarm  origi- 
nates. The  system  is  a  closed  circuit  one,  and  any  interruption  of 
the  circuit  will  release  all  the  armatures  of  magnets,  causing  the 
bells  to  strike.  To  get  any  signal  number,  therefore,  it  is  obviously 
only  necessary  to  have  mechanism  to  open  and  close  the  circuit  a 
pre-detei  mined  number  of  times.  This  is  accomplished  in  the 
signal  boxes  in  the  following  manner  : 

.A  break  wheel  is  provided  with  radial  projections  on  its  face 
to  correspond  with  the  number  of  signal  required.  Two  German 
silver  contact  springs  are  so  placed  that  they  come  in  contact 
with  the  projections  on  the  break  wheel,  thus  opening  and  closing 
the  circuit  as  the  wheel  revolves.  In  the  first  boxes  this  break 
wheel  was  operated  by  hand  by  turning  a  crank,  one  revolution 
of  which  would  give  the  complete  number.  I  am  not  in  a  position 
to  tell  how  successful  this  style  of  box  was,  but  am  under  the  im- 
pression that  the  average  man  to-day  under  the  excitement  of 
having  his  property  burning  would  turn  that  crank  so  fast  that  the 
armature  would  scarcely  have  time  to  release  in  a  complete  revo- 
lution. The  modern  boxes,  however,  are  provided  with  clock 
work,  the  propelling  power  being  a  spring,  so  that  simply  releas- 
ing a  dentin  by  pulling  a  hook  is  all  that  is  necessary  to  set  the 
clock  w'ork  in  motion. 

A  diflSculty  arose  in  the  first  boxes,  in  that  there  was  nothing 
to  prevent  alarms  from  being  pulled  in  from  diflFerent  boxes 
simultaneously,  thus  causing  a  mix  up  in  signals  given  ;  this  was 
first  abated  in  the  following  manner  :  A  small  magnet  was  placed 
in  each  signal  box,  the  armature  of  which  when  released  operated 
to  short  circuit  the  break  wheel,  thus  preventing  the  circuit  from 
opening  in  the  box.  The  above  armature  was  further  provided 
with  a  knife  edge  engaging  a  similar  knife  edge  on  the  dentin,  so 
that  if  the  circuit  was  open  when  the  box  was  pulled  the  armature 
would  be  forced  against  the  short-circuiting  contacts,  and  keeping 
it  there  while  the  box  was  in  operation.  On  the  other  hand, 
should  the  circuit  be  closed  when  the  box  was  pulled  the  opposite 
sides  of  the  knife  edge  would  engage,  thereby  forcing  the  armature 
against  the  magnet  and  keeping  it  there  while  the  box  was  in  opera- 
tion. The  weak  point  in  this  arrangment  was  that  should  a  box 
be  pulled  just  at  the  time  the  break  wheel  in  any  other  box  in  its 
revolution  engaged  the  contacts,  interference  would  occur.  This 
defect  has  been  remedied  in  the  more  modern  boxes  so  that  should 
the  armature  of  the  non-interfering  magnet  be  released  at  the 
time  the  door  is  opened  for  pulling  in  an  alarm,  or  any  time  between 
opening  the  door  and  pulling  the  hook,  the  dentin  cannot  be  en- 
gaged and  the  box  remainsinoperative.  This  system  ,whilea  great 
improvement  over  those  previously  mentioned,  was  not  perfect,  in 
that  a  person  pulling  a  box  and  getting  no  response  would  pro- 
bably wait  a  short  time  and  try  again  ;  but  if  he  neglected  to 
close  the  outside  door  the  box  would  still  remain  inoperative 
though  the  circuit  might  be  clear. 

The  latest  improved  boxes  have  the  succession  non-interfering 
principle.  In  this  box  the  mechanism  is  so  constructed  that  when 
a  box  is  pulled  after  another  has  been  started  it  will  retain  its 
signal  until  after  the  first  box  has  finished,  and  w'ill  then  transmit 
its  signal  without  any  possibility  of  interference  or  confusion. 

On  account  of  the  common  use  of  heavy  currents  for  power  and 
electric  lighting,  it  has  become  necessary  to  provide  each  signa 
box  with  a  cut-out  that  in  some  boxes  operates  to  cut  the  entire 
box  out  of  circuit  when  the  door  is  closed.  This  not  only  serves 
to  protect  the  box,  but  also  greatly  reduces  the  resistance  of  the 
system,  thereby  saving  battery  power.  This  cut-out  is  also 
arranged  so  that  the  box  can  be  tested  electrically  and  me- 
charically  without  disturbing  the  circuit.  Lightning  arresters 
are  fitted  to  all  boxes,  strikers  and  gongs  as  a  protection  against 
disruptive  discharges.  The  boxes  are  also  provided  wiih  trap 
locks,  so  that  when  the  box  is  unlocked  the  key  cannot  be 
removed  except  by  a  release  key,  these  keys  being  carried  by 
officials  only. 

The  importance  of  transmitting  alarms  with  the  least  possible 
delay  has  led  to  the  introduction  of  various  schemes  for  saving 
time  in  pulling  in  a  box.  In  some  cases  a  small  auxiliary  boxwith 
a  glass  front  containing  the  key  is    fastened    to    the    door    of  the 
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signal  box  ;  in  order  to  get  the  liey  the  glass  must  be  broken. 
Another  method  is  to  have  the  hook  or  trigger  protrude  through 
the  outer  door,  the  end  of  ii  being  enc;ised  in  a  small  box  as 
previou.sly  described.  In  this  arrangement  no  key  is  required, 
but  simply  break  the  glass  and  pull  the  hook.  .Another  arrange- 
ment, and  probably  the  most  popular  one,  consists  of  a  trigger  in 
the  form  of  a  handle  attached  to  the  door  of  the  box,  which  being 
moved  a  half  turn  winds  up  clock  work  attached  to  the  inside 
of  ihe  door,  and  this  in  turn  operates  to  pull  the  trigger  in  the 
inside  box,  at  Ihe  same  time  ringing  a  gong,  indicating  that  the 
box  is  operating.  The  last  named  arrangement  is  the  most  con- 
venient, but  is  open  to  the  objection  that  false  alarms  can  be 
pulled  in  boxes  located  in  out-of-the-way  places  without  much 
fear  of  detection  ;  in  fact,  a  box  of  this  style  has  been  removed 
from  one  of  our  principal  streets  to  the  police  station  for  safe- 
keeping ;  neveithelcss,  this  style  of  box  is  used  exclusively  in 
many  cities  and  very  little  trouble  is  experienced  with  ihcm. 

Great  improvements  have  been  made  in  gongs  and  tower 
strikers,  but  time  will  not  admit  of  a  detailed  descripiion  of  them; 
but  a  very  valuable  feature  has  in  recent  years  been  added  to  the 
signalling  system  that  is  worthy  of  notice,  viz.,  the  visual  indi- 
cator. This  instrument  not  only  strikes  the  number  of  the  box, 
but  in  addition  indicates  it  in  plain  figures,  thus  removing  all 
doubt  or  occasion  for  difference  of  opinion  as  to  what  box  was 
pulled. 

The  central  station,  a  very  important  part  of  the  system,  has 
also  been  greatly  improved  in  recent  years.  At  the  inception  and 
for  many  succeeding  years,  the  gravity  battery  held  full  sway  as 
the  source  of  electrical  energy  ;  but  since  the  introduction  and 
common  use  of  Ihe  dynamo  and  the  perfecting  of  Ihe  secondary 
battery,  the  old  reliable  gravity  battery  has  become  lo  a  large 
extent  a  back  number,  and  wisely  so,  for  it  is  at  best  a  very  ex- 
pensive system  and  requires  considerable  altenlion,  while  wilh 
the  secondary  battery,  though  the  first  cost  is  greater,  the  saving 
is  so  great  that  there  is  no  room  for  comparison — in  fact,  the  cost 
for  charging  batteries  is  so  small  that  in  m.my  places  it  is  fur- 
nished free  by  the  local  companies.  In  large  cities  current  is 
used  from  the  commercial  circuits  aficr  being  transformed    lo  the 

required  pressure. 

REPEATER. 

Another  very  important  part  of  the  central  station  is  the  auto- 
matic signal  repeater.  In  a  fire  alarm  system  the  circuits  are  run 
to  all  sections  of  the  city,  and  if  they  were  all  connected  together 
in  series  the  combined  grounds  on  them  all  in  bad  weather  would 
make  it  very  uncomfortable  for  the  superintendent.  The  office  of 
the  repeater  is,  as  its  name  indicates,  to  auiomatlcallv  repeat 
any  signal  coming  in  over  one  circuit,  on  all  the  other  circuits  in 
the  system.  This  is  a  very  fine-working  instrument  and  prob.ably 
deserves  the  praise  bestowed  on  it  by  Sir  William  Thompson, 
now  Lord  Kelvin,  at  the  Centennial  Exposition,  when  he  said  it 
was  the  most  ingenious  and  finest  piece  of  telegraphic  mechanism 
ever  exhibited.  It  not  only  repeats  the  signal  instantly,  but  in 
case  a  circuit  breaks  the  repeater,  after  sounding  one  blow  on 
Ihe  other  circuits,  throws  the  disabled  one  out  of  service,  leaving 
the  olhers  intact.  .As  soon  as  the  broken  circuit  is  repaired  it  is 
automatically  taken  into  service  again.  In  a  large  city  where 
the  circuits  amount  to  more  than  ten  in  number,  a  manual  central 
office  is  necessary.  In  such  an  office  operators  are  constantly 
on  duly  lo  receive  alarms  from  the  box  circuits  and  to  send  them 
out  over  the  alarm  circuits,  also  to  watch  and  lest  the  circuits  by 
means  of  a  far  more  complicated  and  expensive  apparatus  than 
is  necessary  to  use  in  smaller  localities.  In  a  system  embodying 
a  manual  central  office,  Ihe  instant  that  a  street  box  is  pulled  the 
following  notifications  are  simultaneously  approving  where  the 
ski'ful  operators  are  on  watch  for  Ibem.  The  box  number  is 
being  sounded  on  a  tapping  or  small  gong,  the  same  number  is 
being  recorded  visibly  by  the  multiple  pen-register,  and  a  cylinder, 
which  is  one  of  a  series  representing  every  circuit  in  the  system, 
revolves  and  brings  into  view  on  its  reverse  side  the  numbers  of 
the  boxes  on  the  circuit  from  which  the  alarm  has  come.  Upon 
the  completion  ot  the  first  round  of  any  of  these  signals  the 
operator,  by  a  single  movement  of  a  lever  on  the  switchboard, 
connects  the  box  circuits  with  the  combination  alarm  circuits  and 
instantly  the  box  number  is  being  tapped  in  the  engine  houses 
and  recorded  on  the  tape  register  direcly  from  the  street  box. 
The  next  operation  is  to  set  the  dial  transmitter  to  Ihe  number 
of  the  box  required,  which  send  out  over  the  alarm  circuits  as 
many  rounds  of  the  box  number  as  the  rules  may  require.  All 
alarms  are,  therefore,  received  simultaneously  at  the  engine 
houses  over  two  district  circuits  and  registered  and  announced 
on  two  sets  of  instruments. 


.All  of  this  is,  of  course,  done  within  less  time  than  it  takes  to 
read  this  description  of  Ihe  process,  and  usually  before  the  alarm 
bo.x  stops  running,  after  it  has  been  pulled  for  an  alarm,  the  signal 
has  been  received  at  the  central  oflice,  has  been  sent  out  over  two 
independent  circuits,  Ihe  firemen  have  responded,  horses  have 
been  harnessed,  and  ihe  apparatus  on  its  way  to  the  fire. 

Other  important  parts  of  the  equipment  of  a  large  central  office 
are  the  pin  register,  line  tester  and  annunciator  board.  The  first 
of  these  automatically  registers  upon  a  paper  roll  the  record  of  all 
the  signals  received  into  or  transmitted  from  the  office.  The  line 
tester  automatically  tests  all  Ihe  circuits  and  every  twenty  minutes 
reports  any  grounds  or  open  circuits  that  may  occur.  The  an- 
nunciator board  is  for  Ihe  purpose  of  showing  the  numbers  of  the 
companies  which  have  left  their  houses  lo  attend  alarms,  and  as 
fast  as  these  companies  are  released  from  duty  the  operator  re- 
stores the  corresponding  drop.  Thus,  at  .'i  glance,  the  operators 
can  tell  at  all  times  what  apparatus  is  available.  The  line  con- 
struction of  a  fire  alarm  system  should  be  of  the  best  description. 
.A  line  down  or  rendered  inoperative  by  crosses  or  grounds  might 
cost  many  thousands  of  dollars  more  than  Ihe  first  cost  of  the 
whole  system.  The  writer  is  of  the  opinion  that  when  fire  alarm 
wires  are  on  poles  used  for  carrying  other  wires  they  should  be 
on  top  ol  all  others  and  as  far  as  possible  removed  from  them. 
This  is  by  no  means  the  universal  custom,  however,  as  many 
prefer  to  have  them  strung  on  the  lower  arms. 

It  is  scarcely  necess.ary  to  add  that  a  fire  alarm  system  requires 
constant  care  and  attention — Ihe  nature  of  the  service  and  the 
grade  of  apparatus  employed  will  suggest  this.  The  agent  will 
probably  tell  you  confidentially  that  any  fireman  can  keep  it  in 
order,  likewise  the  dynamo  agent — and  we  have  a  few,  though  not 
enough,  in  our  .Associ.ition — who  will  tell  you  that  the  parlicular 
generator  that  he  is  selling  is  absolutely  selt'-oiling,  self-regulaiing 
and  self-righteous  ;  but  il  does  not  always  follow  Ihat  this  is  so, 
as  some  of  us  can  lestify  to. 

I  have  tried  briefly  in  this  paper  to  give  the  evolution  of  the  fire 
alarm  telegraph,  and  if  in  so  doing  I  have  succeeded  in  showing 
its  importance  in  connection  with  any  fire  department  regardless 
of  size,  I  shall  feel  amply  repaid  for  the  time  spent  in  writing  it. 
Surely  the  recent  disastrous  fires  in  some  of  the  fairest  of  Nova 
Scotia's  towns  are  object  lessons  not  to  be  I'ut  lightly  aside. 

DISCUSSION. 

Mr.  Hamilton,  after  expressing  his  pleasure  at  listen- 
ing to  so  valuable  and  interesting  a  paper,  qtiestioned 
Mr.  Colpitt  regarding-  the  use  of  storage  batteries  in 
operating  the  system,  in  lieu  of  primary  batteries,  also 
regarding  the  satisfactory  results  of  charging  storage 
batteries  from  alternating  current  circuits  through  the 
medium  of  the  rotary  transformer. 

Mr.  Colpitt,  replying,  stated  that  secondary  batteries 
had  almost  superseded  primary  batteries  in  the  larger 
cities,  and  that  rotary  transformers  had  been  used  suc- 
cessfully in  charging  same.  He  stated  that  it  required 
but  little  energy  to  operate  the  fire  alarm  system,  the 
current  rarely  exceeding  one-tenth  of  an  ampere  at  a 
potential,  depending  upon  the  length  and  number  of 
circuits. 

Mr.  Bowman  followed,  and  after  congratulating  Mr. 
Colpitt  on  the  concise  manner  in  which  he  had  pre- 
sented so  interesting  a  subject,  expressed  the  opinion 
that  it  would  prove  of  great  benefit  to  laymen  in 
general  if  the  paper  could  be  distributed  ainong  them. 
It  would  have  a  tendency  to  make  town  authorities 
purchase  reliable  apparatus. 

Mr.  Chambers  interrogated  Mr.  Colpitt  more  closely 
regarding  the  charging  of  accumulators  from  street 
mains,  and  concluded  his  remarks  by  moving  that  a 
vote  of  thanks  be  tendered  Mr.  Colpitt  for  his  paper. 

The   President    then  introduced   Mr.    Hamilton,   who 

presented  the  following  paper  entitled  "Reminiscences." 

REMIMSCEN'CES. 

By  F.  a.  Hamilton,  M.I  E.E.,  M.  Can.  Soc.  C.E. 

The  telephone,  like   many  other  adaptations    arising  from    dis 

coveries  of  nature's  secrets,  is  the  outcome  of  evolution,  but  it  is  a 

plant  which,    when    once    matured    soon    burst  into    blossom  and 

bore  fruit.     The    marvellous    instrument    is  in    more  general    use 
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than  any  other  signalling-  apparatus  under  the  sun,  and  yet  it  is 
the  one  concerning  which  those  who  use  it  the  most  are  the  very 
people  who  know  the  least  about  it.  I,  of  course,  allude  to  the 
general  public. 

It  is  simply  astonishing  to  what  an  extent  familiarity  breeds 
indifference — particularly  as  regards  some  of  the  most  prominent 
apparatus  of  applied  science.  The  locomotive  is  an  old  tried  and 
trusty  contributor  to  our  comforts  and  necessities,  but  how  many 
of  the  thousands  of  people  who  are  now  being  rapidly  transported  by 
this  picturesque  and  snorting  iron  horse  have  the  remotest  Idea  as 
to  its  internal  structure,  or  of  the  manner  in  which  the  steam 
power  is  applied  ? 

Reverting  to  the  telephone,  it  may  not  be  an  inappropriate 
observation  to  say  that  this  most  delicate  and  sensitive  instrument 
is  subject  to  more  indignities  than  any  other  public  servant  one 
can  call  to  mind  at  the  present  moment.  The  telegraph  has 
doubtless  occasionally  conveyed  sulphurous  odors  sufficienllv 
strong  to  be  a  source  of  discomfort  at  remote  distances,  but  the 
telephone  leaves  it  far  behind  in  respect  to  the  conveying  of 
"  cursory  "  remarks  and  vituperative  utterances.  Never  was  an 
innocent  victim  more  sinned  against  in  this  respect  than  the  gentle 
telephone. 

It  would  be  interesting  to  study  the  nomenclature  which  has 
been  introduced  since  the  advent  ot  the  telephone,  but  this  is 
neither  the  lime  nor  the  place  for  such  enquiry  ;  I  would  merely 
remark  that  "  telephone  beef"  is  a  significant  term  as  applied  to 
meat  ordered  through  the  medium,  instead  of  being  selected  by 
the  housekeeper,  and  that  "  aught  "  instead  of  "  naught  "  is  a  less 
justifiable  innovation  which  by  a  strange  perversity  is  in  general 
use  among  telephone  operators,  especially  in  the  United  States. 

It  was  my  habit  at  one  lime  to  regard  the  submarine  telegraph 
cable  as  analagous  to  the  steamship  line,  the  land  lints  to  the  great 
trunk  lines  of  railway,  and  the  telephone  lines  as  the  interurban 
and  suburban  roads,  but  there  is  more  than  a  doubt  in  my  mind  as 
to  whether  the  analogy  holds  good  at  the  present  day,  for  the 
telephone  is  now  carrying  a  considerable  portion  of  the  heavy 
traffic. 

Speaking  of  the  strong  language  to  which  the  introduction  of 
the  telephone  has  given  rise,  or  rather  has  been  the  means  of 
radiating,  one  is  naturally  led  to  reflect  that  the  age  in  which  we 
live  is  an  extremely  exacting  one.  When  we  contrast  the  condi- 
tion of  things  as  they  existed  say,  fifty,  forty,  thirty,  nay  twenty 
years  ago,  and  even  nearer  to  the  present  time  as  far  as  some 
places  are  concerned,  when  we  compare  the  means  of  trans- 
portation, the  methods  of  hgh'ing,  the  facilities  for  communi- 
cation, not  only  between  cities  and  provinces,  but  between 
countries  and  continents,  we  cannot  but  recognize  the  centuries 
of  difference  between  the  crude  methods  of  the  past  and  those  of 
to-day,  and  yet  there  are  those  who  in  their  early  days  read  by 
the  flickering  flame  of  the  farthing  rushlight  or  the  tallow  candle, 
and  who  travelled  at  a  snail's  pace  in  a  springless  cart,  whose 
knowledge  of  the  world  outside  of  the  prescribed  limits  of  their 
own  village  was  extremely  meagre — owing  to  the  sluggish 
means  of  inter-communication — who  would  have  laughed  to 
scorn  the  idea  of  electric  telegraphs,  and  declared  that  the  sema- 
phore was  sufficient  for  all  such  needs  ;  who  would  have  pro- 
nounced a  man  mad  had  he  claimed  to  be  able  to  speak  viva 
voce  along  a  wire,  and  derided  as  a  fool  the  dreamer  who 
ventured  to  predict  that  the  ordinary  horse-drawn  carriage  would 
be  succeeded  by  such  a  conveyance  as  that  described  by  the 
Celestial  as  "  no  pushee,  no  pullee,  all  samee  hellee,"  which  now 
rushes  clanging  through  our  streets. 

But  let  there  be  an  instant's  delay  in  connection  with  the  tele- 
phone, or  the  street  car,  or  an  interruption  in  telegraphic  com- 
munication, or  even  a  flicker  in  the  electric  light,  let  such  things 
happen,  why  then  the  air  becomes  of  an  unnatural  tint  and 
perturbation  reigns  supreme.  Verily,  this  an  exacting  age.  I 
am  not  complaining,  but  simply  stating  what  I  believe  to  be  a  fact. 

I  am  not  sufiicienlly  conversant  with  the  details  of  the  telephone 
business  as  it  exists  to-day  to  discuss  the  manifold  appliances 
connected  therewith,  but  with  regard  to  some  of  the  multifarious 
uses  to  which  this  instrument  can  be  applied,  I  can  speak  from 
experience.  As  an  aid  in  the  detection  and  localization  of  faults 
in  subterranean  and  sub-aqueous  electric  cables,  and  in  electric 
circuits  generally,  the  telephone  can  be  used  with  great  advant- 
age, as  the  following  instances  will  sufficiently  illustrate  : 

Let   A         - B    be    an    insulated    conductor  in 

which  a  leak  exists  at  2,  the  approximate  position  of  which  has, 
in  the  case  of  a  subterranean  cable,  for  example,  been  deter- 
mined. By  applying  an  intermittent  current  to  the  line  and  using 
a  coil  of  insulated  wire  in  circuit   with    the    telephone,    the   exact 


position  of  the  fault  can  be  found  without  cutting  the  cable.  With 
the  end  free  at  station  B,  and  an  intermittent  current  applied  at 
A,  the  length  x  +  2  becomes  the  primary  circuit,  and  the  coil  c 
with  the  telephone  the  secondary  circuit.  By  moving  the  coil 
along  the  line  and  applying  the  ear  to  the  telephone  the  position 
of  the  fault  can  be  determined  with  the  greatest  accuracy,  for  im- 
mediately on  passing  1  the  inductive  effects    will  be   reduced   and 
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the  vibrations  of  the  diaphragm  of  the  telephone  correspondingly 
enfeebled. 

In  repairing  the  street  cables  here  in  Halifax  some  years  ago 
for  the  Direct  United  States  Cable  Co.,  the  application  of  this 
method  enabled  me  to  save  no  inconsiderable  expense,  the  labor 
in  opening  up  the  trench  in  which  the  four  cables  were  laid  being 
in  consequence  but  a  small  item. 

I  have  also  found  the  telephone  useful  in  detecting  the  exact 
moment  when  a  change  occurs  at  the  "  fault  "  consequent  on  the 
reversal  of  the  battery  current,  .\ccording  to  the  amount  of  con- 
ductor exposed  at  the  break,  or  leak,  will  depend  (he  length  of 
time  between  the  applicalion  of  the  current  and  the  evolution  of 
hydrogen  gas  al  the  fault,  after  the  positive  pole  of  the  battery 
has  had  the  effect  of  depositing  chloride  of  copper  on  the  exposed 
surfaceof  the  conductor.  The  telephone,  being  connected  through 
a  condenser  on  the  line  end  of  the  Wheatstone  bridge,  will  enable 
the  operator  to  immediately  detect  the  moment  when  the  change 
of  condition  takes  place. 

Another  very  interesting  and  extremely  useful  application  of  the 
telephone  in  submarine  cable  repairs,  after  a  splice  has  been 
made,  is  to  ascertain  if  the  line  is  working.  It  has  sometimes 
happened  that  in  making  what  is  known  as  a  "  final  splice  '  to  a 
cable  at  sea — that  is  to  say,  joining  up  the  two  ends  which 
connect  with  the  shore  on  either  hand — that  a  rupture  has 
occurred,  unknown  to  those  on  board  the  vessel.  By  means  of  a 
prearranged  system  of  signals  from  each  station,  and  the  applica- 
tion of  the  telephone  in  the  manner  already  described,  the  rupture 
of  the  cable  would  be  known  on  board  by  the  absence  of  the  signal 
from  the  station  cut-oft\ 

It  would  be  interesting  to  know  what  is  the  greatest  length  of 
submarine  or  subterranean  cable  through  which  telephone  speech 
has  been  exchanged.  As  long  ago  as  the  year  1878,  when  the 
construction  of  various  forms  of  microphones  was  one  of  my 
hobbies,  I  tried  an  experiment,  the  mention  of  which  ma)'  perhaps 
be  of  interest.  It  was  during  the  repair  of  a  cable  between 
Sydney,  C.B.,  and  the  Island  of  St.  Pierre-Miquelon.  We  were 
about  20  miles  from  Sydney.  I  requested  St.  Pierre  10  put  on  a 
telephone.  The  reply  was,  "  It  is  no  use  ;  we  tried  to  speak  to 
Placenlia,  but  did  not  succeed."  The  length  of  cable  between  Si. 
Pierre  and  Placentia  being  1 12  nautical  miles,  and  that  through 
which  we  were  signalling  18S  miles,  including  20  miles  on  board 
the  ship,  rendered  the  conditions  anything  but  promising.  How- 
ever, I  persisted,  and  St.  Pierre  joined  up  his  telephone.  The 
transmitter — or,  as  I  then  called  il,  the  microphone — I  had  in 
circuit  was  fearfully  and  wonderfully  made.  The  base  was  a  cigar 
box,  on  which  were  mounted  a  piece  of  battery  carbon,  a  frame 
carrying  a  parchment  diaphragm,  against  which  a  spring  with  a 
pencil  point — graphite — lightly  pressed,  and  a  mouthpiece.  The 
circuit  was  completed  through    the   graphite    point,    the   stick   of 


carbon  and  the  cable.  The  resistance  of  the  line  was  about  2,000 
ohms,  and  its  electrostatic  capacity  about  56  microfarads.  Into 
the  mouthpiece  of  the  microphone  I  sang  a  snatch  from  a  light 
opera  then  popular,  scarcely  daring  to  hope  that  the  sounds 
would  be  heard  at  St.  Pierre,  but  on  joining  up  to  the  Morse  in- 
strument and  enquiring  if  they  had  heard  anything,  ?  the  reply 
was  "  Ves,  heard  someone  singing." 

What  tune  ?     We  asked. 

"  Fille  de  Madame  Angot  "  was  the  correct  answer. 
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An  encore  beinjj  called  for,  several  olher  tunes  were  warbled 
into  the  monster.  But  we  did  not  succeed  in  imparting  audible 
articulations. 

There  is  anollier  application  of  the  telephone  to  which  I  may 
here  allude.  In  April,  1885,  whilst  crossing  the  Atlantic  after  a 
heavy  gale,  we  came  upon  a  dismasted  vessel,  the  barque 
"  Hudson."  This  vessel,  bound  from  Java  to  London,  131  days 
out,  was  a  pitiful,  but  withal  picturesque  object.  Jib-boom,  fore- 
top  mast,  main-mast,  all  gone,  the  foreyard  and  fore-topsail  yards 
hanging  a-peak,  bulwarks  washed  away,  and  a  labyrmtn  ol 
'■'gfK'"gr  snaking  alongside.  On  the  stump  of  her  mizzenmast  was 
lashed  a  stun-sail  boom,  rigged  for  a  signal  stall",  and  on  it 
floated  jauntily  the  gay  bunting  "KRL"  of  the  Commercial  Code, 
signifying  "  will  you  take  me  in  tow  ?" 

We  did  take  her  in  low,  and  along  one  of  the  hawsers  1  had  a 
length  of  insulated  conductor  secured,  by  means  of  which 
telephonic  communication  was  established  between  the  two 
vessels. 

Whether  towing  vessels  are  now  provided  with  such  means  I 
know  not,  but  there  is  no  reason  why  frantic  gestures,  fearful 
yellings  and  demoniacal  howls  should  be  the  sole  means  of  con- 
veying "intelligence"  between  the  towing  vessel  and  the 
towed. 

I  trust  that  you  will  excuse  me  for  indulging  in  these  reminis- 
cences ;  such  recollections  are  apt  to  crowd  upon  one  in  re- 
viewing events  in  connection  with  such  operations  as  those  to 
which  allusion  has  been  made.  I  began  my  remarks  with  the 
intention  of  eulogising  the  telephone,  and  it  may  not  be  too  much 
for  me  to  say  that  I  have  made  out  a  fairly  good  case  in  favor  of 
this  much  used,  much  abused  and  withal  unique  application  of 
scientific  discovery. 

There  is  one  point  of  interest  to  be  mentioned,  but  the  dis- 
cussion of  it  does  not  come  within  the  scope  of  this  paper.  I 
allude  to  the  manner  in  which  telephone  wires  are  run  within 
buildings.  When  one  considers  the  multiplicity  of  elaborate  rules 
issued  from  various  sources  relating  to  the  installation  of  electric 
light  and  power  circuits,  one  marvels  at  the  absence  of  any 
adequate  provision  against  the  ingress  of  foreign  currents  into  a 
building  via  the  telephone  wires.  I  could  point  to  an  instance  in 
this  city  of  a  narrow  escape  from  a  serious  fire,  resulting  from  an 
outside  contact  between  the  telephone  wire  and  a  conductor 
carrying  a  heavy  current.  The  fact  is,  all  wiring  should  be  run 
in  conduits  wherever  practicable.  Of  course  it  would  be  im- 
politic to  condemn  all  the  old  wiring,  but  all  new  buildings  should 
be  provided  with  conduits.  I  beg  to  thank  you  for  _\'our  kind  and 
patient  attention. 

DISCUSSION. 

Mr.  Anderson  opened  the  discussion  by  commenting 
upon  the  valuable  suggestions  embodied  in  the  paper, 
and  in  referring  to  the  careless  method  usually  adopted 
of  running  telephone  wires,  expressed  the  opinion  that 
more  stringent  rules  should  be  adopted  by  the  National 
Board  of  Fire  Underwriters  in  regard  to  the  installation 
of  telephones,  etc. 

Mr.  Chambers  cited  an  instance  of  serious  damage 
resulting  from  fire  caused  by  the  telephone  wire  coming 
in  contact  with  live  circuits  outside  of  building.  Had 
the  same  care  been  exercised  in  installing  the  telephone 
wires  that  is  taken  when  installing  electric  light  wires, 
the  trouble  would  not  have  occurred. 

A  vote  of  thanks  was  tendered  Mr.  Hamilton  for  his 
valuable  paper. 

The  President  then  introduced  Mr.  J.  A.  Anderson, 
who  read  a  paper  on  iron-armored  conduit  installa- 
tions. 

THE  IRON  ARMOURED  CONDUIT  INSTALLATION 
.\T  ST.  MARYS  CATHEDRAL,  HALIFAX. 
By  J.  A.  Ander  os. 
The  first  iron  or  steel  conduit  system  in    Halifax    was    installed 
some  16  months  ago    by    Messrs.  John  Starr,    Son  &    Co.,    in    St. 
Mary's  Cathedral,  under  plans    and    specifications  drawn    up    by 
Mr.  F.  A.  Hamilton.     The  conduit  used  is  uninsulated  inild  drawn 
steel,  made  by  the  Boston  Electroduct  Co.,  and  is  coaled    with    a 
special  compound  which  prevents  oxidation  or  rusting  of  the    sur- 
face.    The  makers  claim  that  coated  samples  of  this  conduit  have 
been  immersed  in  acids  and  alkalies  and  buried  in  the  ground    for 


v>vcr  a  \*e.ir,  aiul  has  also  been  soaked  in  se.i  w.'iter  anil  subjected 
to  steam  and  oil,  and  in  every  case  the  co.iting  remained  intact 
and  the  lustre  as  bright  as  when  first  applied. 

The  wire  used  is  double  rubber  covered  and  double  braided. 
The  several  circuits  are  controlled  from  a  slate  switchboard  which 
is  located  in  the  vestry  of  the  church,  in  a  large  cabinet  hand- 
somely finished  and  having  plate  glass  doors,  giving  full  view  to 
the  whole  interior  ;  on  this  bo.trd  is  mounted  one  50  ampere  and 
eight  35  ampere  switches  of  the  knife  pattern,  also  one  pilot  lamp 
and  bracket  and  the  Tramway  Co's  watt  meter.  The  main  and 
branch  circuits  are  separately  protected  with  fuses  of  the  Link 
type  connected  to  brass  terminal  screws  which  pass  through  the 
board  and  having  brass  lugs  attached  thereto,  the  wiring  all  being 
done  on  the  back  of  the  board,  the  wires  being  "sweated"  into 
the  lugs  from  where  the  pipes  pass  through  the  floor  into  the 
basement  of  the  church,  passing  through  the  necessary  junction 
boxes,  some  of  which  are  located  at  the  base  of  the  large  columns, 
on  which  are  mounted  the  diflerent  fixtures  in  the  body  of  the 
church.  Smaller  pipes  are  used  from  the  junction  boxes  to  the  out- 
let and  placed  in  the  recesses  of  the  column,  and  are  marbleized 
to  match  the  church  finish.  The  piping  was  all  completed  first, 
then  the  wires  were  drawn  in  by  means  of  a  No.  to  galvanized 
wire. 

The  circuits  are  laid  out  so  that  there  will  be  no  unnecessary 
waste  of  light,  and  at  the  same  time  that  sufficient  light  may  be 
had  for  the  different  devotions,  and  are  divided  as  follows :  ( t )  two 
centre  columns  and  east  porch  ;  (2)  east  altar  and  pulpit  ;  (3)  west 
altar  and  sanctuary;  (4)  west  columns;  (5)  east  columns ;  (6) 
organ,  under  gallery  and  porch.  The  brackets  and  fixtures  were 
made  from  special  drawings  prepared  by  the  Rev.  Dr.  Murphy  ; 
they  are  combination  gas  and  electric  and  are  finished  in  rich 
gilt.  The  .idvantage  of  having  lights  properly  switched  has 
been  exemplified  in  this  instance  in  elTecting  a  saving  in  cost  with 
the  use  of  electricity  with  a  50%  greater  number  of  lights  than 
there  was  originally  with  gas. 

DISCUSSION. 

Mr.  Hamilton  opened  the  discussion.  He  questioned 
the  apparently  needless  statement  found  in  the  rules  of 
the  Fire  Underwriters  Association,  i.e.,  that  wires  used 
in  iron-armored  cotiduit  work  should  be  provided  with 
a  double  braided  cotton  covering.  He  considered  that 
the  one  essential  of  wire  used  in  this  method  was  that  it 
should  be  flexible.  The  double  braiding  was  not  neces- 
sary as  far  as  insulating  qualities  were  concerned,  and 
certainly  did  not  add  to  the  flexibility  of  the  wire. 

Mr.  Huntress,  while  parti}'  endorsing  the  views  of 
Mr.  Hamilton,  expressed  the  opinion  that  the  better 
insulated  the  wire  was,  without  reducing  its  flexibility 
materially,  the  less  danger  there  would  be  from  careless 
wiremen,  who  neglected  to  form  a  bell  mouth  at  the  ends 
of  the  conduit,  which  reduces  the  danger  of  abrasion  to 
a  minimum. 

Mr.  Hamilton  supported  his  previous  contention  by 
stating  that  the  wire  would  be  made  needlessly 
large  by  adding  the  double  braiding,  and  thus  require 
larger  sizes  of  conduit.  He  also  raised  the  question 
why  flexible  cable  was  not  used  to  a  larger  extent  than 
it  is  for  this  class  of  work. 

Mr.  Siebert  stated  that  the  reason  for  such  a  rule  was 
to  protect  the  customer  from  poor  work. 

Mr.  Bowman  said  the  rules  were  a  combination  of  all 
interests,  being  compiled  by  representatives  of  all  those 
concerned. 

Mr.  .Anderson  cited  some  cases  where  weatherproof 
wire  had  been  used  for  circuits,  and  a  short  piece  of 
rubber-covered  wire  soldered  on  where  the  wires 
emerged  from  the  conduit,  in  this  way  taking  advantage 
of  the  customer. 

Mr.  MacKeen  referred  to  a  case  which  occurred  in 
Boston  in  connection  with  pulling  in  wires  through 
conduit.  Considerable  difficulty  had  occurred  in  pulling 
the  wire  through  a  long  conduit  owing  to  the  crushed 
condition    of  the    pipe,    caused    while    fortning  offsets. 
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The  passage  had  been  so  reduced  that  considerable 
force  was  necessary  to  pull  the  wire  through,  so  much, 
in  fact,  that  the  wire  stretched  to  such  an  extent  that  the 
diameter  was  materially  reduced,  thus  reducing  its  carry- 
ing capacity,  and  consequently  it  had  to  be    withdrawn 

Mr.  Siebert  expressed  the  opinion  that  more  stringent 
rules  should  be  adopted  by  those  qualified  to  compile 
them,  and  steps  taken  to  enforce  them,  thus  overcom- 
ing the  rascality  of  some  wiremen. 

Mr.  Anderson  thought  that  if  wiremen  were  required 
to  qualify  before  being  allowed  to  practice  the  profession, 
less  trouble  would  result  from  careless  workmen. 

Mr.  Archibald,  while  partially  endorsing  the  views  of 
Mr.  Siebert,  thought  that  a  limit  was  necessary.  If 
too  stringent  rules  were  adopted  and  enforced,  there 
would  be  a  great  temptation  on  the  part  of  wiremen  to 
violate  them.  In  concluding  his  remarks,  he  moved  a 
vote  of  thanks  to  Mr.  Anderson  for  his  valuable    paper. 

The  following  paper  on  "Steam  Engineering,"  by 
Mr.  P.  A.  Freeman,  was  read  by  the   Secretary  : 

STE.AM   ENGINEERING. 
Bv  P.  A.  Freeman. 

The  subject  of  this  paper.  Steam  Engineering",  covers  such  a 
broad  field  that  I  finally  decided  to  confine  my  paper  to  certain 
limits,  avoiding  all  intricate  formula  and  deductions,  although 
both  are  necessary  for  the  competent  engineer. 

At  times  it  is  somewhat  difficult  for  an  engineer  to  decide  upon 
the  type  of  boiler  to  use,  and  in  every  case  the  choice  should  de- 
pend upon  the  nature  of  the  work  demanded,  whether  it  is  better 
to  use  water  tube,  externally  or  internally  fired,  etc.  Many 
plants  are  able  to  use  with  good  economy  a  return  tubular  boiler, 
and  the  selection  of  a  water  tube  boiler  would  be  of  no  advantage 
in  comparison  with  the  increased  first  cost. 

For  railroad  work  and  for  any  kind  where  the  demand  for  steam 
is  liable  to  increase  rapidly  during  certain  hours  of  the  day,  the 
water  tube  boiler  is  by  far  the  best.  With  a  first-class  water  tube 
boiler  a  fireman  can  carry  for  a  certain  length  of  time  from  50% 
to  100%  above  the  rating  of  the  boiler. 

In  our  plant  at  the  tramway  station  we  have  four  250  h.p.  Bab- 
cock  &  Wilcox  boilers,  and  it  has  been  a  common  occurrence 
during  the  winter  months  for  us  to  carry  50  to  75%  above  the 
rating  of  the  boilers  for  several  hours.  For  such  service  a  quick 
steaming  boiler  is  necessary,  and  is  only  to  be  found  in  the  water 
tube  boiler. 

In  these  days  of  keen  competition  it  is  absolutely  necessary  to 
take  every  precaution  for  reducing  operating  expense^,  of  which 
the  coal  pile  represents  a  large  percentage.  The  best  of  boilers 
will  not  take  care  of  themselves  and  will  generate  steam  accord- 
ing to  the  manner  in  which  they  are  treated.  Shovelling  coal  into 
the  furnace  and  keeping  a  sufficient  supply  of  water  in  a  boiler  do 
not  constitute  the  entire  duties  of  a  fireman.  He  must  shovel 
coal  and  feed  water  to  the  boiler  intelligently  and  study  the 
peculiarities  of  the  steaming  properties  of  his  boilers  and  coal.  I 
might  add  that  no  two  boilers  of  the  same  make  with  exactly  the 
same  handling  will  give  the  same  results. 

The  proper  maintenance  of  boilers  demands  that  they  should 
be  shut  down  and  examined  inside  and  outside  thoroughly  at 
least  every  nine  weeks.  The  boiler  should  be  thoroughly  blown 
out  and  cleaned  even  if  solvents  are  10  be  used  for  the  prevention 
of  scale.  In  our  plant  we  use  the  following  method  for  prevent- 
ing scale  and  for  cleaning  boilers  :  The  feed  water  is  supplied 
to  the  boiler  from  a  tank  capable  of  holding  3500  cubic  feet  ; 
suspended  in  this  tank  is  a  bag  containing  about  50  lbs.  of  lime, 
which  is  renewed  twice  each  month.  We  find  that  this  method  of 
treating  our  feed  water  has  a  considerable  tendency  to  prevent 
scale  formation.  When  the  boiler  is  taken  off  r he  line  lor  cleaning 
and  general  overhauling  we  pump  it  full  of  water,  in  which  about 
10  lbs.  of  sal  soda  have  been  dissolved  while  it  is  still  under  full 
pressure.  It  is  then  allowed  to  remain  48  hours,  when  by  this 
time  the  steam  pressure  has  fallen.  The  blow-off  is  opened  and 
the  boiler  emptied.  It  would  seem  at  first  that  (his  would  be 
sufficient  to  thoroughl)'  cleanse  the  boiler,  but  it  is  not  so.  If 
the  feed  valve  is  slightly  opened  and  the  water  allowed  to  flow 
slowly  through  the  boiler  it  will  then  be  thoroughly  cleaned,  as 
this  slow  filtration  through  the  boiler  seems  to  bring  with  it  all 
the  dirt,  scale,  etc.,    which    was    not    carried   away    by    blowing 


down.  .Also,  particular  care  should  be  taken  that  the  feed  valves 
of  the  other  boilers  are  closed  during  the  time  w-e  are  filling  the 
boiler  with  the  sal  soda  solution,  otherwise  the  brass  fittings,  etc., 
will  be  seriously  affected. 

Safety  valves  are  the  most  delicate  part  of  a  boiler  and  demand 
constant  care  and  watching  if  we  wish  them  to  work  fairly 
accurately.  My  experience  with  spring  safety  valves  has  led  me 
to  adopt  the  rule  that  all  our  safety  valves  shall  be  lifted  from  off 
their  seats  once  every  24  hours.  If  this  is  not  done  I  find  that  a 
so-called  skin  forms  on  spring  and  seat,  and  if  the  valve  is  not 
lifted  oftener  than  once  a  week  it  will  take  considerable  more 
pressure  to  lift  it  than  for  which  it  was  originally  set.  Another 
very  serious  trouble  with  safety  valves  which  often  occurs  is  the 
loosening  of  the  check  nut,  and  if  this  is  not  attended  to  immedi- 
ately upon  the  indication  of  such  trouble  the  steam  pressure  will 
drop  and  all  steam  escape  into  atmosphere,  shutting  down  the 
plant.  Although  it  at  first  appears  difficult  to  the  engineer  or 
fireman  to  tighten  the  nut  and  set  the  valve  properly,  nevertheless 
if  he  understands  his  type  of  valve  thoroughly  he  can  accomplish 
it  with  his  monkey  wrench,  hammer  and  chisel  in  very  short 
space  of  time  with  perfect  safety  to  himself  and  plant.  If  the 
valve  should  commence  to  b  owoff  and  steam  pressure  drop  more 
than  5  lbs.,  or  if  the  steam  pressure  should  at  any  time  drop  more 
than  proper  on  account  of  the  safety  valve  blowing  off,  the 
engineer  or  fireman  should  at  once  assume  that  the  valve  is  out 
of  order  and  must  be  attended  to  immediately.  If  check  nut  is 
loose  it  can  be  remedied  by  turning  the  valve  spindle  to  the  right 
until  the  steam  stops  escaping,  then  the  cap  may  be  removed  and 
the  check  nut  tightened  without  further  difficulty.  The  boiler 
pressure  should  be  increased  to  the  same  point  at  which  the  valve 
blew  off,  and  bevond,  in  order  to  make  certain  that  the  valve 
will  blow  off  at  the  proper  pressure.  This  point  can  be  easily 
obtained  by  slightly  turning  ihe  valve  in  the  proper  direction. 

The  above  method  of  handling  the  safety  valve  is  that  commonly 
used  in  ordinary  practice,  but  for  close  regulation  the  cushion  seat 
should  also  be  raised  or  lowered  according  to  the  range  within 
which  it  is  desired  to  have  the  safety  valve  act.  Under  no  condi- 
tions should  the  safety  valve  spindle,  or  any  of  its  parts  be  struck  or 
hammered  in  order  to  make  it  close,  as  this  is  a  very  dangerous 
practice  and  is  liable  to  cause  more  or  less  serious  explosions. 
This  latter  precaution  of  mine  may  seem  to  be  hardly  necessary, 
yet  in  my  own  experience  I  have  seen  an  engineer  strike  down 
on  the  spindle  with  a  piece  of  wood  6x6  with  the  idea  of 
causing  the  valve  to  close.  Although  at  this  time  of  which  I 
speak  no  serious  results  occurred,  it  might  cause  great  danger 
the  very  next  time  it  was  tried. 

Water  tube  boilers  have  the  following  very  essential  qualifica- 
tions not  met  with  in  other  types  of  boilers  : 

They  have  the  property  of  steaming  quickly  on  account  of 
the  rapid  circulation  and  good  combustion.  |The  liability  of 
dangerous  explosions  is  reduced  to  a  minimum  on  account  of  the 
tubes,  which  are  the  weakest  point  of  the  boilers,  splitting  and 
thus  allowing  extra  vent  for  the  steam.  On  the  other  hand,  these 
tubes  are  easily  and  quickly  replaced  if  burned  out  or  injured  in 
any  manner.  For  fear  some  of  you  might  obtain  the  impression 
that  the  tubes  are  a  weak  point  in  the  ordinary  running,  I  might 
state  the  case  of  one  set  of  boilers  which  we  have  in  our  station. 
These  boilers  have  been  in  constant  use  for  seven  years,  and  the 
only  repair  necessary  beyond  that  of  replacing  grates  and  brick 
was  the  inserting  of  one  tube  which  had  been  injured  througli  care- 
lessness in  allowing  water  to  flow  over  the  outside  of  the  tube 
from  a  leak  in  the  feed  water  piping.  This  caused  a  blister  on 
the  tube,  and  although  it  did  not  weaken  it  seriously,  it  was  con- 
sidered advisable  to  replace   it  before  any   damage  should  occur. 

My  experience  has  led  me  to  believe  that  boiler  explosions  are 
caused  by  careless  and  unintelligent  attention  to  the  supply  of 
water,  and  not  at  all  times  through  any  inherent  defects  in  the 
boiler.  The  gauge  cocks  should  be  tried  regularly  in  order  to 
detect  any  false  indications  of  water  in  the  glass.  False  indica- 
tion of  water  is  not  by  any  means  an  uncommon  occurrence. 
The  sudden  breaking  of  a  gauge  glass  causes  the  valves  of  the 
column  to  be  closed,  and  on  replacing  the  glass  the  bottom  valve 
is  opened  and  the  upper  one  forgotten.  The  glass  under  such 
conditions  will  show  false  water,  as  the  water  will  remain  in  Ihe 
glass  until  the  boiler  is  emptied,  held  in  position  by  the  vacuum  in 
the  top  of  the  glass.  This  very  case  has  occurred  in  our  own 
plant,  but  any  dangerous  results  were    averted  by  prompt  action. 

In  connection  with  this  I  recall  an  answer  given  by  my  chief  in 
the  west  end  power  house  to  Ihe  Board  of  Examiners.  He  was 
asked  what  he  would  do  if  on  entering  a  boiler  room  he  discovered 
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The  Boston  Manufacturers'  Mutual 
Acetylene  Gas.       Fire  Insurance   Company,    in   response 

to  many  inquiries  from  its  members, 
has  had  the  subject  of  acetylene  lighting,  including  its 
advantages  and  dangers,  and  the  proper  appliances  to 
use  for  the  purpose,  carefully  examined,  and,  as  a  result 
of  its  examination,  advises  its  members  not  to  try  the 
experiment  of  using  it  at  present,  until  better  methods 
and  appliances  are  available  than  any  yet  put  on  the 
market. 


The  government  of  British  Columbia 
suZToLt.      has    passed   a    law   providing    for    the 

compulsory  inspection  of  steam  boilers 
before  being  put  in  operation,  and  periodically  while  in 
use.  It  is  learned  that  the  government  of  Nova  Scotia 
will,  at  the  next  session,  introduce  a  bill  along  the  same 
lines.  The  day  is  apparently  near  at  hand  when  all 
steam  plants  in  the  Dominion  will  not  only  be  placed 
under  the  supervision  of  government  inspectors,  but 
when  additional  protection  will  be  afforded  the  public  by 
making  it  compulsory  upon  engineers  to  show  that  they 
are  properly  qualified  to  assume  charge  of  a  steam 
plant.  Surely  Ontario,  the  banner  province  of  the 
Dominion,  will  now  follow  the  example  set  by  British 
Columbia,  and  thus  assist  in  raising  the  standard  of 
steam  engineering  in  Canada.  Unfortunately,  one  or 
two  attempts  in  the  past  to  secure  a  law  for  the  licens- 
ing of  engineers  have  not  met  with  success. 


I\  the   building   up  of  an   association, 

_,    7!**,  f"**"^        much  depends    upon    the    character  of 
Electrical  Association.  r  r 

the  foundation  established  in  the  early 
days  of  its  existence.  Conscious  of  this  fact,  the  pro- 
moters of  the  Maritime  Electrical  Association,  formed 
one  year  ago,  have  labored  earnestly  to  reach  that 
point  from  which  there  would  be  likely  to  grow  a  useful 
and  progressive  association.  How  far  they  have  suc- 
ceeded can  be  judged  in  a  measure  from  the  report  of 
the  second  convention,  which  appears  elsewhere  in  this 
number.  Notwithstanding  drawbacks,  which  need  not 
here  be  enumerated,  the  standard  reached  within  the 
short  space  of  twelve  months  since  organization  should 
be   encouraging    to    the    executive    officers    and    those 
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members  who  have  contributed  to  its  support.  If  the 
present  interest  can  be  maintained,  there  need  be  little 
fear  of  the  future  welfare  of  the  association.  Its  mem- 
bership is  now  over  sixty,  and  it  is  believed  that  this 
can  be  considerably  increased,  particularly  by  interest- 
ing a  greater  number  of  cable  and  telegraph  men.  The 
several  excellent  papers  and  the  discussions  thereupon, 
which  formed  one  of  the  most  important  features  of  the 
recent  convention,  is  a  most  hopeful  indication 
of  a  successful  association.  It  is  encouraging  to  observe 
the  practical  character  of  the  papers  and  their  wide 
scope,  being  designed  to  interest  the  lighting,  railway, 
telegraph,  telephone  and  fire  alarm  departments  of  the 
electrical  industry.  To  the  author  of  each  paper  equal 
credit  is  due,  but  the  subject  of  electric  meters,  taken 
up  by  Mr.  Mackeen,  is  one  which  has  a  particularly 
wide  interest.  While  much  has  been  written  re- 
garding the  meter,  we  seldom  find  the  subject  treated 
in  such  a  practical  and  simple  manner  as  in  this  paper. 
As  a  means  of  inducing  discussion  upon  questions 
brought  out,  it  would  be  an  advantage  to  have  copies 
of  the  papers  placed  in  the  hands  of  the  members  prior 
to  the  day  of  the  convention.  They  would  then  be  able 
to  read  them  carefully  and  discuss  them  more  intelli- 
gently at  the  meeting.  This  as  a  suggestion  to  the 
officers-elect,  who  will  be  equally  interested  with  their 
predecessors  in  strengthening  the  association. 


The  Electric  Light  B.u  The  passing  of  the  Conmee  Bill  should 

and  the  Canadian      be,  and  doubtless  is,  the  subject  of  con- 
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gratulation  and  thankfulness  on  the 
part  of  private  electric  lighting  companies  in  Ontario. 
It  gives  a  fair  measure  of  security  to  their  investments, 
which  could  at  any  time  previously  have  been  wiped  out 
by  the  decision  of  the  municipality  to  engage  in  electric 
lighting.  The  clause  which  provides  that  the  price  to  be 
charged  by  the  company  for  light  shall  be  determined  by 
arbitration  in  the  event  of  dispute,  is  of  distinct  advant- 
age to  the  municipality,  and  must  tend  to  lessen  the 
desire  for  municipal  control.  Notwithstanding  the 
manifest  wish  and  attempt  of  the  promoters  to  make 
the  provisions  of  the  Bill  fair  both  to  the  companies  and 
the  municipalities,  its  course  through  the  Legislature 
was  attended  by  many  uncertainties  and  difficulties,  of 
which  those  not  intimately  associated  with  the  move- 
ment can  have  little  appreciation.  Well  known  mem- 
bers of  the  House  who  were  depended  on  to  take  charge 
of  the  measure,  after  expressing  their  willingness  to  do 
so,  afterwards  declined,  thereby  causing  delay  and 
anxiety.  Finally,  however,  the  task  was  accepted  by 
Mr.  Conmee,  and  the  result  showed  that  it  could  not 
have  fallen  to  better  hands.  The  strongest  possible 
opposition  was  offered  to  the  measure  by  certain  news- 
papers who  saw  an  opportunity  to  make  a  bid  for  public 
favor,  and  of  following  the  example  of  the  Irishman  of 
whom  the  story  is  told  that  he  always  made  a  point  of 
voting  with  the  majority.  The  statements  of  these 
papers  were  rightly  discounted  by  the  members  of  good 
judgment  in  the  House,  to  whom  it  must  have  been 
apparent  that  the  time  had  arrived  when  some  considera- 
tion should  be  given,  not  only  to  the  rights  of  the  masses 
of  the  people,  but  of  those  who  had  freely  invested 
their  capital  for  the  development  of  an  important  in- 
dustry, from  which  large  convenience  and  benefit  had 
accrued  to  the  public.  The  policy  of  the  companies 
should  now  be  "What  we  have  we'll  hold."  The 
rights  secured  by  the  Conmee    Bill    must    be    carefully 


guarded.  Assaults  may  and  probably  will  be  made  on 
the  new  legislation  at  future  sessions.  Steps  should 
therefore  be  taken  whereby  an  organized  effort  can  at 
any  time  be  made  to  resist  the  passing  of  amendments 
calculated  to  weaken  or  destroy  the  protection  afforded 
by  the  Bill.  The  usefulness  and  value  of  the  Canadian 
Electrical  Association  have  been  clearly  demonstrated  in 
connection  with  this  movement,  which  has  ended  so 
satisfactorily,  and  which  was  conducted  through  the 
medium  of  that  organization.  Without  such  an  organ- 
ization the  work  could  not  have  been  so  expeditiously 
and  effectively  done,  and  the  result  might  not  have 
been  so  satisfactory.  Credit  is  also  due  to  the  follow- 
ing gentlemen  composing  the  Legislation  Committee, 
who,  in  conjunction  with  the  President  and  Secretary  of 
the  Association,  and  the  solicitors,  Messrs.  Donald 
Guthrie,  Q.C.,  and  W.  D.  McPherson,  successfully 
conducted  the  campaign  :  John  Yule,  manager  of  the 
Guelph  Light  &  Power  Company,  Guelph,  chairman  ; 
W.  H.  Comstock,  president  of  the  Gas  &  Electric  Light 
Company,  Brockville  ;  B.  F.  Reesor,  manager  of  the 
Light,  Heat  &  Power  Company,  Lindsay;  J.  J.  Wright, 
manager  of  the  Toronto  Electric  Light  Company,  To- 
ronto; C.  B.  Hunt,  manager  of  the  London  Electric  Co., 
London  ;  A.  L.  Breithaupt,  manager  of  the  Berlin 
Electric  Light  &  Street  Railway  Company,  Berlin  ;  R. 
O.  McCulloch,  of  the  Goldie  &  McCulloch  Company, 
Gait  ;  David  Speirs,  president  of  the  Electric  Light 
Company,  Gait  ;  John  Farley,  Q.C.,  president  of  the 
Gas  &  Electric  Light  Company,  St.  Thomas  ;  S.  J. 
Parker,  president  of  the  Electric  Light  &  Gas  Company, 
Owen  Sound  ;  Thomas  Sadler,  president  of  the  Light, 
Heat  &  Power  Company,  Lindsay.  Many  of  the  com- 
panies by  their  co-operation  gave  valuable  assistance  to 
the  committee.  These  companies,  and  all  others, 
should  now  become  members  of  the  Canadian  Electrical 
Association,  and  give  what  support  they  can  to  an 
organization  that  has  already  done  much  and  may  in 
the  future  do  more  for  the  development  and  welfare  of 
the  electrical  industry  of  Canada.  We  hope  to  see  at 
the  annual  convention  of  the  Association  at  Hamilton  in 
June  a  larger  representation  than  ever  before  from  the 
electric  lighting  companies. 


THE  CANADIAN  ELECTRICAL  ASSOCIATION. 

At  a  meeting  held  recently  of  the  Committee  ap- 
pointed to  make  the  local  arrangements  for  the  ap- 
proaching annual  convention  of  the  Canadian  Elec- 
trical Association  at  Hamilton,  a  draft  programme  was 
considered  and  adopted.  The  dates  selected  tor  the 
convention,  subject  to  the  approval  of  the  Executive, 
are  the  28th,  2gth,  and  30th  of  June.  The  business 
sessions,  as  well  as  the  annual  banquet,  will  probably 
be  held  in  the  new  Royal  Hotel.  A  sufficient  number 
of  papers  on  a  variety  of  subjects  of  interest  to  those 
engaged  in  the  various  departments  of  electrical  work, 
have  been  promised,  and  aie  in  course  of  preparation. 
Among  the  features  of  entertainment  will  probably  be  a 
trip  to  the  Beach  over  the  Hamilton  Radial  Railway 
and  an  evening  excursion  on  the  lake,  a  trip  to 
Grimsby  Park  over  the  Hamilton,  Grimsby  &  Beams- 
ville  Electric  Railway,  and  a  visit  of  inspection  to  the 
stations  of  the  Cataract  Power  Company  at  St.  Cath- 
arines and  Hamilton.  The  Hamilton  Street  Railway 
Company  have  very  kindly  offered  free  transportation 
to  members  of  the  Association  during  the  convention. 
Everything  points  to  a  successful  and  enjoyable  meeting. 
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no  indication  water  in  his  boiler.  He  said  he  would  make  sure 
his  water  was  shut  off,  close  all  drafts  and  open  his  fire-box  door. 
On  being  asked  what  he  would  do  next,  he  replied  that  he  would 
leave  the  building  and  watch  it  from  a  s.ife  distance. 

Pumps  are  usually  given  the  least  care,  worked  the  hardest  of 
the  equipment,  and  at  the  same  time  play  the  most  important 
part  in  a  station.  They  should  be  given  the  same  careful  at- 
tention as  the  steam  engine.  We  make  it  a  practice  to  com- 
pletely overhaul  our  pumps  once  a  week  in  order  to  detect  any 
faults  that  may  exist,  or  are  liable  to  occur.  Speci.il  care  should 
be  paid  to  the  water  plunger  and  valves;  valves  should  be  used 
which  ate  made  to  withstand  the  temperature  of  the  water  which 
passes  through  them.     Disreg.ird  to  this  may  cause  serious  trouble. 

.All  modern  plants  should  be  equipped  with  heaters  and  con- 
densers, either  jet  or  surface.  In  our  station  the  heaters  raise  the 
temperature  of  the  feed  water  during  the  winter  iT.onths  to  120°  and 
during  the  summer  months  to  140°.  This  difference  in  temperature 
is  accounted  for  by  the  difference  in  temperature  of  the  city  water 
at  the  above  seasons.  We  use  a  jet  condenser,  which  gives  an  in- 
creased economy  of  20^,.  Surface  condensers  should  not  be  used  if 
possible  on  account  of  the  deteriorating  effect  of  the  oil  upon  the 
tubes  of  the  boilers, and  if  the  water  is  not  to  be  used  again  in  the 
boilers,  then  thereisno  gain,  but  aloss,in  installing  surface  condens- 
ers on  account  of  increased  first  cost  and  increased  cost  in  running. 
Healers  and  condensers  demand  the  same  careful  attention  as 
pumps. 

The  selection  of  an  engine  demands  the  same  careful  con- 
sideration as  boilers,  whether  high  or  low  pressure,  single  or 
compound,  high  or  low  speed,  steam  jacketed,  etc.  For  heavy 
and  variable  loads  the  compound  engine  is  generally  accepted. 
Large  low  speed  compound  engines  with  wide  expansion  are 
generally  accepted  as  more  efficient  than  the  single  cylinder 
engine.  This  is  clearly  shown  by  the  result  of  test  on  the  com- 
pound engine  in  the  U.  S.  gunboat  "  Boche."  When  this  engine 
was  run  as  a  single  engine  it  used  24  lbs.  of  steam  per  1  h.p. ,  and 
when  run  as  a  compound  engine  with  the  same  load,  steam 
pressure,  and  under  the  same  general  conditions,  it  only  used  20 
lbs.  of  steam  per  h.p.,  thus  demonstrating  that  the  compound 
engine  was  20%  more  efficient  than  the  single  engine.  Espec- 
ially are  compound  engines  more  efficient  with  high  steam  pressure. 

Engines  for  street  railroad  work,  and  other  work  imposing 
sudden  changes  of  load  and  unusually  heavy  strains,  should  be 
built  with  heavy  forged  cranks,  and  wheels  of  about  double  the 
usual  weight,  and  with  all  the  parts  in  such  proportions  as  will 
give  perfect  work  under  the  most  trying  conditions.  Governors 
for  this  work  must  be  especially  good  and  must  respond  to 
sudden  changes  of  load  and  continue  to  regulate  closely  under 
al!  circumstances.  The  variable  cut-off  on  low  pressure  cylinders 
is  also  a  strong  point  in  such  engines  for  this  work,  as  it  ensures 
quick  work,  quick  regulation  and  high  economy.  Under  variable 
loads  the  regulation  of  our  Robb  engine  is  within  2%,  giving  the 
greatest  satisfaction,  and  up  to  the  present  time  two  of  this  type 
of  engine  have  been  in  constant  use  on  our  railroad  load  since 
February,  1896,  on  an  average  of  18  hours  per  day,  from  no  load  to 
full  load  and  at  times  50%  overload.  We  set  our  values  for 
our  average  load,  as  the  maximum  pull  does  not  last  longer  than 
10  seconds  duration. 

An  engine  should  be  indicated  every  three  months,  on  account 
of  the  wear  and  tear  of  the  parts  and  variation  in  the  valve  rod. 
Our  engines  were  first  set  by  hand  and  then  by  the  use  of  the 
indicator,  and  a  saving  of  19%  was  shown.  On  taking  charge  of 
our  present  plant  the  boilers  were  carrying  nearly  their  capacity. 
By  indicating  the  engines  and  selling  valves  properly  we  were 
able  to  increase  our  engine  load  50%  and  only  increased  our 
boiler  load  10%. 

All  this  simply  goes  to  show  that  the  indicator  should  be  used 
freely  and  intelligently    in   order  to  effect   the  greatest  economy. 

The  profitable  use  of  steam  jackets  is  a  much  discussed 
question,  and  many  engineers  disagree.  My  experience  with  g- 
100  h.p.  steam  jacketed  engine  has  led  me  to  doubt  the  advisability 
of  using  the  steam  jacket.  In  my  opinion  the  extra  cost  of  main- 
taining the  extra  steam  piping  and  traps,  and  the  liability  of 
damage  to  the  cylinders,  more  than  counterbalances  the  saving 
obtained  by  steam  jackets.  If  an  engine  has  cooled  down  the 
greatest  care  must  be  taken  in  re-heating  the  cylinder  through 
the  use  of  the  steam  jacket,  or  else  a  cracked  cylinder  will  result 
on  account  of  the  unequal  expansion.  Such  an  accident  has 
occurred  under  my  own  observation,  and  it  has  not  made  me 
very  enthusiastic  over  steam  jackets. 


If  1  did  not  consiiler  that  1  have  already  occiipii^d  my  sh.'ire  \>i 
your  lime  I  would  like  to  t.ike  up  the  subject  of  engineering  in  a 
more  technical  manner,  giving  figures  to  back  up  my  statements  ; 
also  the  proper  handling  of  coal,  draft,  etc.,  but  the  latter  subjects 
demand  a  paper  on  themselves  and  can  hardly  be  treated  suffi- 
ciently in  a  paper  of  this  kind. 

I  wish  to  th.ink  the  members  for  their  attention,  aiul  if  the 
paper  has  suggested  any  questions  which  might  be  asketl,  1 
shall  be  only  too  glad  to  try  to  answer  them. 

The  conclusion  of  the  readin{j  of  the  paper  was 
greeted  with  apphiuse,  the  subject  proving  an  exceed- 
ingly interesting  one. 

DISCUSSION. 

Mr.  MacKecn,  in  opening  the  discussion,  referred  to 
the  use  ot  lime  as  a  solvent  in  neutralizing  the  effect  of 
acids  present  in  the  city  water,  also  stating  that  some 
information  regarding  the  different  solvents  used  for 
this  purpose  might  be  of  general  interest. 

The  President,  Mr.  Bowman,  referring  to  the  use  of 
a  tank,  asked  Mr.  Freeman  if  the  tank  was  of  sullicient 
size  to  permit  matter  in  suspension  in  the  water  to 
settle.  He  also  referred  to  the  unreliability  of  gauge 
glasses,  expressing  the  opinion  that  gauge  or  try  cocks 
were  more  reliable  and  satisfactory.  He  recommended 
the  placing  ot  two  sets  on  each  boiler,  one  set  being 
used  to  check  the  other. 

Mr.  Chambers  requested  information  regarding  low 
and  high  water  alarms.  This  was  furnished  by  Mr. 
Huntress  and  Mr.  Freeman,  who  referred  to  systems 
used  at  the  West  End  Street  Railway,  Boston. 

Mr.  Hamilton  spoke  of  the  steam  jacket.  The  prin- 
cipal objections  to  its  use,  he  said,  were  not  generally 
known. 

Mr.  Freeman  supplemented  his  paper  by  a  few  re- 
marks regarding  the  different  forces  of  draft  used 
with  diflferent  coals,  his  opinion  being  that  different 
coals  required  different  drafts,  dependent  to  a  large 
extent  upon  the  methods  of  firing,  conditions  of 
weather,  and  direction  of  wind.  In  concluding  his 
remarks,  he  said  that  he  had  not  devoted  the  time  to 
the  preparation  of  his  subject  that  it   deserved. 

A  hearty  vote  ot  thanks  was  tendered  Mr.  Freeman 
for  his  interesting  paper. 

The  President  then  introduced  Mr.  MacKeen,  who 
submitted  the  following  paper  on  "  Electric  Meters"  : 

ELRCTRIC  METER.S. 
Hy  R.  T.  MacKeen. 

In  selecting  the  electric  meter  as  the  subject  m.'iller  of  my 
paper,  it  was  with  a  view  to  treat  upon  a  subject  that  is  piobablj' 
of  considerable  interest  to  many  of  those  present,  and  one  which 
usually  furnishes  material  for  a  large  amount  of  discussion  upon 
occasions  of  this  nature,  and  with  this  fact  in  view  I  respectfully 
submit  it.  The  history  of  the  electric  meter  from  its  inception 
would  certainly  constitute  very  interesting  reading,  and  a  collec- 
tion of  the  various  types  used  in  "  ye  olden  days,"  as  it  were, 
would  occupy  a  very  prominent  place  in  an  electrical  museum, 
even  at  this  early  date. 

Many  of  us,  no  doubt,  are  familiar  wiih  the  Edison  chemical 
meter,  the  first  successful  apparatus,  I  believe,  used  for  metering 
current  supplied  to  customers.  The  principles  upon  which  it  is 
constructed  constituted  it  an  exceedingly  accurate  piece  of  appar- 
atus. The  trouble  involved  in  determining  its  reading,  however, 
has  caused  it  to  give  way  to  the  more  easily  handled  Walt  hour 
meter.  Another  disadvantage  of  the  chemical  meter  which  ap- 
peared prominently  with  the  adoption  of  alternating  current  ma- 
chinery, is  that  it  registers  upon  direct  currents  only.  In  order 
to  overcome  this  difficulty  the  ampere  hour  meter  was  devised, 
metering,  as  its  name  implies,  the  current  only,  giving  a  final  result 
practically  independent  of  the  variation  in  voltage.  An  improve- 
ment in  this  regard,  however,  was  the  adoption  of  the  Watt  hour 
meter,  which  measures  the  total  energy  in  watts,  thus  combining 
the  relative   instantaneous  value  of  both   current  and  E.M.F.     As 
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the  Watt  hour  meter  is  now  used  almost  exclusively,  my  remarks 
will  refer  particularly  to  il. 

The  majority  of  our  electric  light  and  power  companies  in  the 
maritime  provinces  are  at  present  selling  power  under  what  is 
termed  the  flat  rale  system,  i.e.,  a  fixed  charge  per  light  per  year, 
a  method  which  will  surely  be  superseded  by  the  more  correct 
method  of  measuring  the  power  supplied  each  individual  customer 
and  charging  so  much  per  kilowatt.  The  advantages  to  the  com- 
pany of  a  meter  system  over  the  flat  rate  system  are  manifold.  I 
feel,  however,  that  it  would  be  impossible  to  do  justice  to  the 
subject  in  the  short  time  at  my  disposal.  In  passing  I  might 
state,  however,  one  result  of  the  adoption  of  a  meter  system 
which  appears  very  prominent,  i.  e.,  the  increased  capacity  of  a 
station  due  to  a  system  of  selling  current  by  ineters,  or  in  other 
words,  customers  demand  less  capacity  at  the  station  to  supply 
the  average  load  in  proportion  to  their  maximum  load. 

The  fact  that  cost  of  power  to  a  consumer  is  based  upon  the 
actual  consumption  as  recorded  by  the  meter  causes  the  customer 
to  be  less  extravagant  with  light  particularly  than  w*hen  using  it 
under  the  flat  rate  system.  The  result  is  that  the  company  can  pos- 
sibly carry  20%  more  load  with  the  same  machines  under  the  meter 
system  than  when  operating  under  the  flat  rate  system.  The 
gross  receipts  may  possibly  be  less  at  first  if  the  meter  system  is 
adopted,  but  the  net  revenue  will  bear  a  higher  ratio  to  the 
operating  expenses,  the  coat  pile  being  materially  reduced.  It  is 
therefore  possible  that  there  are  some  present  who  are  consider- 
ing the  adoption  of  the  meter  system,  as  well  as  some  who  are 
already  famili.tr  with  it,  to  whom  a  few  remarks  regarding  the 
selection,  testing,  installation  and  inspection  of  meters  may  be  of 
interest. 

The  adoption  of  any  one  make  of  meter  is  necessarily  based 
upon  one's  experience  with  it.  In  lieu  of  this,  however,  I  might 
say  that  there  is  little  chance  for  mistake  in  obtaining  meters 
from  any  of  the  w'ell  known  electrical  supply  houses,  as  manu- 
facturers are  bound  as  a  result  of  competition,  to  a  certain  extent, 
to  place  a  good  article  upon  the  market.  The  advantages,  how- 
ever, that  any  one  meter  may  possess  over  another  can  only  be 
determined  by  actual  experience  with  it,  and  for  the  preliminary 
steps  in  this  direction  we  must  have  recourse  to  the  testing  de- 
partment. 

Every  station,  whether  large  or  small,  should  be  provided  with 
apparatus  for  testing  meters.  The  entire  revenue  depends  upon 
them  and  they  should  be  treated  accordingly.  The  apparatus 
necessary  for  testing  is  not  extensive,  nor  does  it  form  an  item  of 
much  expense.  In  direct  current  stations,  the  necessary  instru- 
ments are  usually  at  hand,  namely,  an  accurate  ammeter  and 
voltmeter ;  a  portable  direct  reading  wattmeter,  however,  is 
necessary  for  alternating  currents.  A  reliable  stop  watch  is  also 
necessary  to  complete  the  outfit.  A  bank  of  lamps,  or  a  water 
rheostat  for  testing  power  meters,  forms  a  load  which  can  be 
varied  easily  over  a  wide  range.  The  connections  for  testing  are 
as  follows  :  The  ammeter  or  series  coil  of  the  portable  wattmeter 
is  placed  in  series  with  the  meter  under  test,  care  being  taken  in 
case  of  the  portable  wattmeter  to  insert  it  on  the  service  side  of 
the  meter.  The  v.  m.  or  shunt  coil  of  the  portable  wattmeter  is 
then  connected  in  multiple  with  the  shunt  coil  of  the  meter.  The 
load  is  then  adjusted  to  the  capacity  of  the  meter  under  test,  and 
the  accuracy  of  the  meter  can  be  calculated  by  noting  the  load 
and  seconds  for   any   definite   number   of  revolutions,  as  follows  : 


3600  X  constant  x  rev.  _ 


watts.     The    percentage   of  error   either 


seconds 

way  is  determined  by  the  difference  between  the  true  watts  as 
shown  by  the  instrument  and  the  value  registered  by  the  meter. 
Another  method  is  to  put  a  known  load  upon  the  meter  and  allow 
it  to  run  for  an  hour  or  so,  the  error  being  deduced  from  the 
difference  between  the  known  load  and  that  shown  by  the  meter  ; 
this  method,  however,  involves'time  and  necessitates  great  care  in 
reading  the  dial,  and  is  therefore  objectionable. 

Meters  should  be  tested  on  y\,  J2,  full  and  10%  over  load,  the 
results  being  tabulated  for  future  reference.  Any  error  found  upon 
testing  can  usually  be  remedied  by  moving  the  magnets  tow'ard 
the  centre  of  the  disc  if  meter  is  slow,  or  vice  versa  if  fast,  or  in 
the  case  of  some  alternating  current  meters  the  drum  or  armature 
can  be  raised  or  lowered  to  accomplish  the  same  result.  A  meter 
upon  which  testing  and  after  adjusting  does  not  record  accurately 
to  within  2%  either  way,  both  on  full  load  and  Yz  load,  should  not 
be  placed  upon  the  line.  It  is  rare,  however,  that  new  meters 
exhibit  such  a  record  after  adjusting.  Particular  attention  should 
be  paid  to  the  light  load  accuracy,  as  this  usually  forms  the 
greater  part  of  its  load  in   actual  service,  and  any    inaccuracy  on 


it    affects    the    revenue   on   account    of  its  longer  duration  more 
directly  than  the  same  inaccuracy  on  a  variable  load. 

The  meter  begins  its  career  upon  being  installed,  and  for  satis- 
factory results  depends  to  a  large  extent  upon  the  care  exercised 
in  this  regard.  As  a  general  rule,  meters  are  placed  just  where 
the  wireman  elects  to  leave  his  meter  loops,  irrespective  of  the 
delicate  nature  of  the  instrument  as  well  as  the  convenience  of 
the  meter  reader  and  inspector.  X'ibralion  is  a  deadly  enemy  to 
the  life  of  a  lighting  meter,  having  not  only  a  tendency  to  render 
the  meter  fast,  but  by  the  reciprocating  movement  of  the  armature,, 
scratches  and  ultimately  chips  the  jewel.  It,  of  course,  requires 
time  to  effect  the  damage,  but  the  meter  is  rendered  inaccurate 
long  before  the  jewel  becomes  useless.  In  connection  with  this, 
a  good  method  of  detecting  vibration  is  to  place  a  pencil  between 
the  teeth  and  touch  the  point  to  the  wall,  the  slightest  vibration 
being  easily  detected.  Il  would  be  well  if  all  the  meters  were 
installed  as  near  the  ground  floor  as  possible.  Any  vibration 
would  then  be  reduced  to  a  minimum  and  the  meter  would  also 
be  subjected  to  a  less  variable  temperature  than  if  placed  near 
the  top  ot  a  building,  the  extreme  of  both  heat  and  cold  impairing 
its  accuracy  to  a  certain  extent. 

In  connection  with  alternating  current  meters,  some  of  those 
containing  iron  in  their  fields  should  not  be  placed  upon  inductive 
loads,  such  as  motors  or  arc  lamps  having  a  low  power  factor, 
the  tendency  being  to  tun  slow.  A  method  of  overcoming  this 
difficulty  is  to  install  two  meters  in  series  with  each  other,  one 
being  calibrated  for  a  load  of  this  nature  or  affected  by  it,  the 
other  being  an  ordinary  meter.  The  difference  in  their  readings 
at  the  end  of  the  month  will  show  the  amount  to  be  added  to 
compensate  for  the  error  caused  by  the  inductive  load.  Care 
should  be  taken  in  the  case  of  meters  installed  on  motor  circuiis 
that  they  are  placed  upon  the  service  side  of  the  switch,  other- 
wise the  field  discharge  of  the  motor  is  liable  to  injure  the  fine 
shunt  windings  by  the  alternate  expansion  and  contraction  of  the 
wire,  which  chafes  the  insulation  and  ultimately  ends  in  a  short- 
circuit. 

A  mistake  is  often  made  in  installing  too  l.irge  a  meter  for  the 
number  of  lights  without  considering  its  light  load  accurac)'.  The 
meter  of  to-day  will  stand  an  overload  of  20%  for  a  brief  period 
and  will  usually  be  found  to  register  quite  correctly  upon  it. 
Thus,  in  the  case  of  house  lights  particularly,  where  the  usual 
load  is  but  from  Vz  to  73  of  the  maximum,  a  meter  of  such  a 
capacity  that  this  would  be  its  full  rated  load  could  be  installed, 
thus  obviating  the  inaccuracy  caused  by  running  upon  a  light 
load  were  a  meter  of  capacity  equal  to  the  maximum  load  in- 
stalled. As  stated  before,  light  loads  for  long  periods  constitute 
the  revenue  producer,  and  particular  attention  should  be  given  to 
the  fact  when  installing  the  meter. 

The  mistake  is  frequently  made  of  thinking  that  once  a  meter 
is  calibrated  and  installed,  it  will  go  on  recording  accurately  for 
an  indefinite  period  w-ithout  receiving  the  least  attention.  Such, 
however,  is  not  the  case,  which  is  apparent  upon  a  moment's 
thought.  Dust  and  an  accumulation  of  dirt  upon  the  commutator 
in  the  case  of  meters  with  brushes,  and  particles  upon  the  disc 
which  come  in  contact  with  the  pole  pieces  of  the  magnets,  are 
conditions  under  which  any  delicate  mechanism  would  fail  to 
operate.  It  is  almost  impossible  to  prevent  the  ingress  of  dust, 
and  sometimes  insects,  which  make  the  meter  their  home  without 
regard  to  potential  present. 

An  annual  inspection,  at  least  while  on  the  line,  is  therefore 
necessary.  The  meter  should  be  thoroughly  cleaned  and  over- 
hauled and  at  the  same  tested  under  its  normal  running  conditions 
and  its  reliability  determined,  future  purchases  being  regulated 
thereby. 

The  meter  merits  our  warmest  sympathy.  It  is  frequently  the 
most  abused  piece  of  apparatus  in  existence.  I  refer  to  its  char- 
acter being  so  rudely  mutilated  by  man)'  customers  whose  anger 
have  been  aroused  by  some  mistake  usually  effected  by  themselves. 
My  experience  has  been  that  9  out  of  10  complaints  are  based 
upon  some  mistake  which  can  be  traced  to  the  customer,  who, 
however,  loses  no  time  in  denouncing  the  meter  as  inaccurate 
without  considering  the  matter  in  order  to  arrive  at  the  truth. 

A  meter  usually  bears  an  unenviable  reputation  in  the  mind  of 
the  general  public,  the  reason  of  which  is  probably  due  to  the 
principal  complainants,  old  flat  rate  customers,  who  having  ac- 
quired the  habit  of  burning  light  needlessly  under  the  old  system, 
find  it  hard  to  cui  tail  when  placed  upon  a  meter.  Their  bills 
naturally  in  the  winter  monlhs  run  up  to  an  alarming  height.  A 
good  plan  when  dealing  with  an  intelligent  customer  is  to  make 
him  familiar  to  a  certain  extent  with  the  mechanism  of  the  meter, 
explaining  the  method  of  reading   the  dials  so  that  he  may   check 
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his  own  mcler  if  he  so  desires.  It  l.ikes  bul  lillle  lime,  and  the 
result  of  enjoying  the  confidence  of  your  customer  fully  justifies 
the  time  so  expended. 

In  conclusion,  I  m.iy  say  that  my  experience  has  been  that  a 
meter  treated  in  a  proper  manner  constitutes  a  most  satislactory 
and  honest  servant  to  the  consumer  and  company  in  whose  service 
it  is  employed. 

DISCL'SSION. 

Mr.  Chambers  remarked  that  he  had  listened  to  the 
paper  with  much  pleasure.  He  referred  to  the  dilliculty 
under  which  they  labored  regarding  government  in- 
spection of  meters.  It  not  only  formed  a  large  item  of 
expense,  but  was  a  drawback  as  regards  testing 
meters  while  on  the  line,  as  the  seals  had  to  be  broken, 
unless  the  meters  were  provided  with  windows.  He 
said  that  he  had  recently  received  a  pamphlet  from 
the  Canadian  General  Electric  Company  advocating 
the  inspection  and  testing  of  meters  four  times  a  year. 
He  thought  that  if  meters  required  the  amount  of  at- 
tention, as  advocated  by  the  pamphlet,  they  had  better 
be  abolished,  as  the  inspector's  fees  and  expense  of  re- 
moving meters  from  line  would  offset  any  advantages 
of  a  meter  system  over  the  flat  rate  system. 

Mr.  Huntress,  while  agreeing  in  a  measure  with  Mr. 
Chambers,  favored  the  government  inspection  of  meters. 
The  fact  that  a  meter  had  been  inspected,  and  its 
accuracy  certified  to  by  a  representative  of  the  govern- 
ment, relieved  the  company  from  the  usual  charges  of 
fraud.  The  seal  of  the  inspector  settled  at  once  any 
difficulty  arising  between  customers  and  company. 
The  quality  of  meters  was  improving,  and  consumers 
were  becoming  more  cognizant  of  their  value.  Mr. 
Huntress  also  considered  it  good  practice  to  make  the 
consumer  as  familiar  with  the  mechanism,  etc.,  of  the 
meter  as  possible. 

Mr.  Miller  stated  that  he  had  tried  for  years  to 
familiarize  people  with  both  gas  and  electric  meters, 
and  had  failed  to  accomplish  the  desired  results. 

Mr.  Chambers,  referring  to  his  previous  remarks, 
said  that  he  offered  no  positive  objection  to  the  in- 
spection of  meters  when  necessary,  but  questioned  the 
necessity  of  so  doing  four  times  a  year. 

Mr.  Miller,  in  supporting  Mr.  Chambers,  said  it  was 
impossible  to  inspect  them  so  frequently ;  it  was  not 
necessary,  his  experience  having  been  that  in  the  ma- 
jority of  cases  meters,  after  two  or  three  years'  use, 
recorded  as  accurately  as  when  installed,  depending,  of 
course,  upon  the  location  in  which  they  were  placed. 
Meters,  he  thought,  were  not  as  delicate  as  was  generally 
supposed.  He  rel  ited  an  instance  where  a  meter,  while 
being  installed,  fell  a  distance  of  20  feet  without  im- 
pairing its  accuracy  to  any  extent. 

Mr.  Siebert  also  questioned  the  delicacy  of  the  me- 
chanism of  a  meter,  expressing  the  opinion  that  manu- 
facturers did  not  expect  the  instructions  regarding  the 
handling  of  meters  to  be  taken  literally.  The  precau- 
tions were  to  prevent  careless  people  from  subjecting 
them  to  extreme  violence. 

Mr.  MacKeen  took  issue  with  both  Mr.  Miller  and  Mr. 
Siebert  regarding  delicacy  of  meters,  supporting  his  con- 
tention by  explaining  briefly  the  theory  of  their  operation. 

Mr.  Freeman  expressed  the  opinion  that  meters  might 
be  tested  and  sealed  by  government  officials  at  the  works 
of  the  manufacturers,  and  thus  save  central  stations  the 
trouble  caused  as  at  present.  Mr.  Freeman  also  asked 
for  information  regarding  the  life  of  the  meter. 

Mr.  Smith  explained  the  reason  why  meters  were  not 
sealed  by  government  inspectors  at  the  factory.  The 
main  object  of  testing  when  received  was  to  adjust  any 


possible  error  in  its  accuracy,  caused  by  rough  handling 
during  transportation. 

Mr.  MacKeen,  in  replying  to  Mr.  I'reeman,  stated 
that  the  life  of  a  meter  depended  entirely  upon  the 
work  imposed  upon  it,  as  far  as  the  jewel  was  concern- 
ed. New  jewels,  however,  could  be  inserted  when 
necessary,  the  period  of  usefulness  being  practically  un- 
limited. 

.Mr.  Crosby,  in  reference  to  the  accuracy  of  meters, 
cited  instances  where  meters  had  been  found  perfectly 
correct  after  a  continuous  service  ranging  from  two  lo 
three  years. 

Mr.  Miller  said  that  new  jewels  could  he  inserted 
without  disturbing  the  government  seal,  in  this  way 
overcoming  the  expense  of  again  sealing  ihein. 

Mr.  l'"reenian  then  moved,  seconded  by  .Mr.  Chambers, 
that  a  vote  of  thanks  be  tendered  Mr.  MacKeen. 
Carried  unanimously. 

Mr.  J.  H.  Winfield  submitted  the  following  interest- 
ing paper: 

Till-:  I.O.XG  DISTANCE  TRANSMISSION  OF  SPEECH. 

BV  J.   H.   WlMIEI.D. 

Lonjj  distance  work  is  every  day  becoming  a  more  important 
factor  in  the  telephone  business,  and  toll  lines,  instead  of  (as  a 
few  years  ago)  being  regarded  as  mere  accessories  10  the  city 
exchanges,  are  now  recognized  as  absolute  necessities.  We  are 
talking  over  longer  distances  almost  every  month.  A  few  years 
ago  500  miles  was  considered  quite  a  feat;  today  we  have  conver- 
sations carried  on  over  igoo  miles  of  wire  with  perfect  ease.  In 
view  of  this,  it  may  not  be  amiss  to  speak  of  a  few  of  the  difficult 
ties  that  are  encountered  in  the  design,  construction  and  opera- 
tion of  these  long  lines. 

The  apparatus  used  in  making  a  toll  line  connection  may  be 
divided  into  three  parts  :  (1)  the  line  ;  {2)  the  instruments  ;  (3) 
the  switching  apparatus.  The  chief  factor  in  extending  the  talk- 
ing limit  has  been  the  improvement  in  the  lines.  Grounded  cir- 
cuits of  iron  wire  are  now  practically  obsolete,  the  recognized 
standard  being  n  metallic  circuit  of  hard  drawn  copper  wire, 
generally  No.  10  B.  &  S.  weighing  170  pounds  to  the  mile,  but 
sometimes  for  short  distances  of  No.  12  weighing  about  104  pounds 
to  the  mile.  The  .New  York  cS:  Chicago  line  is  constructed  of  wire 
weighing  435  pounds  to  the  mile,  but  that  is  an  exceptional 
case. 

In  speaking  of  the  line  I  shall  confine  myself  to  the  electrical 
rather  than  the  mechanical  difficulties  that  have  been  met  with 
and  overcome.  Our  object  is  to  so  construct  the  line  and  arrange 
the  apparatus  that  the  sounds  at  the  receiving  end  shall  possess 
the  following  characteristics  :  Loudness  or  volume  ;  clearness  ; 
quality.  Of  these  three  clearness  is  by  far  the  most  important 
for  a  faint  sound,  If  clear,  is  perfectly  intelligible,  and  a  change 
in  quality  may  only  have  the  effect  of  disguising  to  some  extent 
the  speakers  voice.  \'olume  is  affected  by  any  conditions  which 
alter  the  amplitude  of  the  wave. 

Clearness  is  affected  by  any  conditions  which  alter  the  position 
of  the  waves  in  regard  to  each  other.  Quality  is  affected  by  any 
conditions  which  alter  the  form  of  the  wave.  Therefore,  the 
volume  is  reduced  by  resistance,  leakage,  static  iniluction  and 
self  induction,  the  effect  of  these  properties  being  lo  reduce  the 
amplitude  of  the  wave. 

Clearness  is  reduced  by  static  induction,  and  self  induction, 
these  tending  to  alter  the  inter-relations  of  the  waves  ;  static 
induction  causing  a  rounding  off  of  the  top  of  the  wave,  thereby 
involving  a  loss  of  sharpness,  while  both  static  induction  and  self 
induction  produce  an  unequal  retardation  of  phase  for  vibrations 
of  different  periods,  thus  causing  interference  and  a  resulting 
deformed  wave.  In  other  words,  the  telephone  current,  being 
an  alternating  current  of  a  frequency  varying  from  200  to  1,500 
periods  per  second,  according  to  the  sound  produced,  static  in- 
duction and  self  induction  produce  a  greater  retardation  on  the 
waves  of  high  frequency  than  on  the  lower  ones,  thus  mixing  up 
the  waves  to  some  extent  and  rendering  the  speech   muffled. 

Quality  is  changed  by  all  the  properties  which  reduce  the 
clearness,  and  by  self  induction  in  another  sense  as  well,  this 
effect  of  self  induction  being  to  reduce  the  amplitude  of  the  over- 
tone waves  to  a  greater  extent  than  of  waves  of  a  longer 
period. 
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Evidently  then,  in  order  to  accomplish  good  telephonic  trans- 
mission of  speech,  we  must  make  the  sell  induction  and  electro- 
static capacity  of  our  line  and  apparatus  as  low  as  possible, 
resistance  and  leakage  being  of  less  importance,  though,  of  course, 
ihey  should  not  be  lost  sight  of.  A  small  and  well  distributed 
leakage  is  often  an  advantage,  as  it  allows  the  static  charges  10 
escape,  clearing  the  line  and  to  some  extent  neutralizing  the 
effect  of  capacity,  the  slight  loss  in  volume  being  more  than 
counterbalanced  by  the  gain  in  clearness.  When  iron  wire  is  used 
there  is  a  much  further  deformation  of  the  waves  than  is  caused  by 
the  mcreased  resistance,  due  to  the  fact  that  the  wire  is  circularly 
magnetized  and  this  magnetism  has  to  be  reversed  twice  in  every 
vibration.  There  is  also  a  considerable  increase  in  self  induction 
due  to  the  magnetic  properties  of  the  metal. 

The  self-induction  of  a  copper  metallic  circuit  of  No.  10  or  iz 
wire  is  very  small,  but  the  self-inducti..>n  of  the  apparatus  which 
alw-ays  forms  part  of  a  telephone  circuit  is  sometimes  very  high 
and  has  a  considerable  effect  on  the  current.  Long  distance  lines 
would  be  particularly  liable  to  disturbance  from  cross-talk  if  no 
means  were  taken  to  prevent  it.  There  are  two  "cases  in  which 
cross-talk  will  not  be  produced  on  a  metallic  circuit  by  a  neigh- 
boring wire.  The  first  is  when  the  disturbing  wire  is  at  an  equal 
distance  from  each  of  the  wires  of  the  metallic  circuit.  Were  it 
always  possible  to  string  wires  in  this  manner,  there  would  be  no 
trouble  from  cross-talk  ;  but  a  little  consideration  will  show  that 
this  is  only  possible  for  two  circuits.  The  second  method  is 
known  as  transposing.  The  two  wires  of  the  metallic  circuit  are 
transposed  at  regular  distances,  or,  in  other  words,  they  change 
places,  A  changing  to  the  pin  B  was  on  and  B  going  to  the  pin  A 
was  on,  the  effect  being  to  place  each  wire  of  the  circuit  at  an 
average  distance  from  the  disturbing  wire  or  wires.  As  the  num- 
ber of  wires  on  a  pole  increases,  the  difficulty  of  planning  t!ie 
transpositions  increases  also.  With  two  circuits  it  is  an  easy 
matter  ;  if,  however,  we  have  a  third  and  transpose  it,  the  same 
as  we  did  the  second,  there  will  be  cross-talk  from  the  second  to 
the  third,  because  their  relations  to  each  other  are  the  same  as  if 
there  had  been  no  transpositions  at  all.  To  get  over  this  diffi- 
culty we  must  transpose  the  third  twice  as  often  as  we  did  the 
second.  A  fourth  circuit  may  be  transposed  at  the  middle  points 
of  the  third,  and  so  on.  It  has  not  been  found  necessary  to  trans- 
pose each  circuit  so  that  the  induction  currents  are  exactly  bal- 
anced, and  it  is  possible  to  use  the  same  transpositions  for  every 
second  crossarm,  so  that  the  first,  third  and  fifth  are  alike,  also 
the  second,  fourth  and  sixth.  Transpositions  are  usually  placed 
half  a  mile  or  a  mile  apart. 

There  has  been  very  little  change  in  the  instruments  in  the  past 
few  jears.  The  transmitter  usually  used  is  of  the  "  Hunning's  " 
type,  and  is  known  as  the  solid  back  ;  it  does  its  work  remark- 
ably well.  Some  of  them  require  a  little  attention  now  and  then 
on  account  of  the  packing  of  the  carbon  granules,  but  a  judicious 
tap  generally  puts  matters  to  rights.  The  ringer  magnets  of  the 
call  bells  should  be  wound  10  a  resistance  of  1,000  ohms  on  long 
spools,  bringing  the  wire  close  to  the  core,  and  thus  giving  them 
a  high  co-efficient  of  self-induction,  which  effectually  prevents  any 
shunting  of  the  higli  frequency  telephone  current,  while  allowing 
the  ringing  current  to  pass  freely,  the  ringers  being  bridged 
across  the  circuit. 

In  order  to  connect  a  metallic  circuit  to  a  grounded  line,  what 
is  known  as  a  repeating  coil  or  transformer  must  be  used,  other- 
wise the  balance  of  the  circuit  would  be  destroyed  and  the  line 
become  noisy.  This  piece  of  apparatus  is  nothing  more 
than  a  specially  made  induction  coil,  the  metallic  circuit  being 
connected  to  the  primary  and  the  grounded  line  to  the  secondary, 
the  other  end  of  the  secondary  being  put  to  ground.  In  connect- 
ing together  two  metallic  circuits  through  an  intermediate  office, 
the  connections  should  be  so  arranged  that  the  lines  are  directly 
connected,  and  the  two  transformers  cut  out  ;  otherwise,  as  a 
transformer  only  has  an  efficiency  of  from  85  to  go%,  there  would 
be  a  serious  loss  in  volume. 

All  apparatus  at  intermediate  stations  sliould  be  bridged  across 
the  lines  and  the  parts  that  are  permanently  in  connection  should 
have  a  high  self-induction  in  order  to  avoid  shunting  the  tele- 
phone current  when  the  line  is  being  used  to  stations  farther  on. 
Ring  off  drops  should  be  wound  to  1000  ohms  resistance  and  also 
bridged.  It  is  a  good  plan  to  use  a  tubular  drop,  as  it  not  only 
increases  the  self-induction,  but  it  also  tends  to  prevent  cross 
talk  between  the  coils  themselves,  which  is  a  frequent  cause  of 
disturbance  and  often  not  suspected. 

Long  distance  lines  should  always  be  well  equipped  with  pro- 
tective devices.  The  best  form  for  protection  from  lighting  con- 
sists of  two  carbon  blocks,  separated  by  a  thin  sheet  of  perforated 


mica,  one  block  being  connected  to  line  and  the  other  to  ground. 
These  have  proved  very  efficient  and  when  properly  installed 
generally  prevent  an}'  damage  to  instruments  or  transformers. 
They  also  prove  useful  in  another  respect,  as  the  static  charges 
seem  to  find  their  way  across  from  one  plate  to  the  other,  clearing 
the  line  to  a  great  extent.  Many  lines  could  be  iiii[)roved  by  a 
judicious  use  of  these  protectors  at  different  points,  such  as  the 
way  stations.  A  fuse  is  also  generally  insetted  in  order  to  pre- 
vent the  entrance  of  heavy  currents  which  might  otherwise  do 
considerable  damage,  when,  as  sometimes  hapjiens,  an  electric 
light  or  power  wire  comes  in  contact  with  the  circuit. 

In  regard  to  the  operation  of  toll  lines,  long  distance  telephony 
is  much  more  expensive  than  telegraphy,  as  may  easily  be  seen 
when  we  consider  that  a  single  iron  telegraph  wire  can  easily 
transmit  forty  messages  per  hour,  and  when  duplexed  the  number 
is  doubled  ;  whereas  in  the  telephone  work  we  have  to  use  two 
wires,  and  they  must  be  of  copper  instead  of  iron,  and  even  then 
under  the  best  conditions  it  is  hard  to  get  more  than  seven  or 
eight  messages  through  in  an  hour.  Add  to  this  the  fact  that  the 
sender  of  the  message  is  aware  of  every  minute  of  delay,  and  is 
usually  very  impatient  when  he  has  to  wait  a  few  minutes  for  the 
line,  where  in  sending  a  telegram  he  just  hands  it  in  at  the  office 
and  thinks  no  more  about  it,  even  though  the  message  may  not  be 
sent  for  half  an  hour  or  longer,  and  it  is  easily  seen  that  not  only 
must  the  telephone  message  cost  more  than  a  telegram,  but  the 
lines  are  apt  to  be  choketl  with  business  during  a  few  hours  in  the 
middle  of  the  day  and  comparatively  idle  the  rest  of  the  time.  A 
great  deal  can  be  done  by  keeping  the  subscribers  posted  in 
reference  to  the  hours  when  the  lines  are  rushed,  and  very  often 
they  can  so  arrange  their  business  that  it  will  not  come  in  the 
rush  hours.  They  would  thus  save  themselves  the  annoyance  of 
having  to  wait  for  a  connection  and  the  lines  would  be  worked 
more  steadily. 

DISCUSSION. 

Mr.  Hamilton  opened  the  discussion  by  referring  to 
the  valuable  character  of  the  paper.  He  expressed 
his  surprise  that  telephonic  communication  between  cars 
on  trains  had  not  become  more  popular. 

Mr.  Freeman  stated  that  telephones  were  used 
for  that  purpose  in  Pennsylvania,  U.  S. 

A  vote  of  thanks  was  tendered  to  Mr.  Winfield 
for  his  paper. 

The  President  then  introduced  Mr.  Pickles,  who  sub- 
mitted a  paper  giving  a  brief  history  of  electric  lighting  in 
Halifax  : 

HISTORY  OF  ELI-XTRIC   LIGHTING   IN   HALIFAX. 
By  W.    Pickles. 

The  first  electrical  lighting  in  the  county  of  Halifax  for  other 
than  experimental  purposes  was  an  isolated  plant  owned  and 
operated  by  the  Dartmouth  Rope  Walk  Co.,  of  Dartmouth.  It 
was  not  till  the  year  1881  that  it  was  used  in  Halifax,  and  then 
only  for  an  exhibition  ;  thousands  of  people  thronged  the  wharf 
of  Lawson  Harrington,  where  the  dynamo  was  in  operation,  but 
owing  to  an  open  circuit  the  exhibition  was  not  the  success  anti- 
cipated. 

About  a  year  later  a  company  was  formed,  under  the  name  of 
the  Halifax  Electric  Light  Company — Mr.  J.  Logan,  superinten- 
dent— with  a  station  on  Black's  wharf.  The  installation  consisted 
of  one  T,H.  arc  machine  and  ten  arc  lamps,  shortly  increasing  to 
thirty-five  street  lamps  and  forty  commercial,  at  the  same  time  in- 
stalling one  Siemens  alternator  with  a  capacity  of  fifty  incandes- 
cent lamps.     This   machine   was   used  to  light  the   Halifax   Club. 

In  a  few  months  it  became  evident  that  the  present  station  was 
much  too  small  to  meet  the  growing  demand  for  this  new  system 
of  illuminating.  The  company  decided  to  erect  a  larger  and 
more  modern  station  at  the  Three  Mile  House,  at  the  outskirts  of 
the  city. 

-About  this  time  the  Halifax  Gas  Company  decided  to  enter  the 
field  of  electrical  illumination,  and  with  this  in  view  purchased  the 
apparatus,  rights  and  good-will  of  the  Halifax  Electric  Companj'. 
They  immediately  increased  the  capacity  of  the  plant  by  the  addi- 
tion of  two  50-light  Wood  arc  machines.  Strange  to  relate,  how- 
ever, within  an  exceedingly  short  time  another  company  was  formed 
under  the  name  of  the  Chandler  Electric  Light  Company.  This 
company  commenced  operations  with  two  stations,  one  situated 
at  Messrs.  Henderson  &  Pott's  paint  factory,  and  the  second  one 
at  Dempster's  planing  mills.  Their  plant  consisted  of  Ball  ma- 
chines, operated   by   the   engines   of  the  respective  factories,  the 
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company  being  successful  in  securing  the  contracl  for  the  street 
lighting  of  Halifax.  After  being  in  operation  for  a  short  while, 
they  decided  to  remove  their  apparatus  to  the  head  of  the  North- 
west Arm,  where  water  power  was  used  when  available  ;  but, 
owing  to  the  scarcity  of  water,  steam  was  :ilmosl  exclusively 
us>-d.  After  operating  this  station  for  about  a  year,  and  not  being 
as  satisfactory  as  expected,  they  again  moved  their  apparatus  to 
Black's  wharf ;  after  a  brief  period  of  time  and  owing  to  uncertain 
conditions,  they  changed  their  name  to  the  Halifax  Illuminating 
&  Motor  Company. 

The  gas  company  at  this  time  were  operating  incandescent 
lamps,  and  the  Halifax  Illuminating  &  Motor  Company,  in  order 
to  successfully  compete  with  them,  decided  to  install  incandescent 
app.-iratus,  which  necessitated  their  removal  to  Moran's  wharf, 
where  more  spacious  accommodations  were  acquired. 

Halifax  at  this  time  was  laboring  under  the  unsatisfactory  ser- 
vice rendered  by  the  horse  car  system  of  transit,  and  Halifax  pro- 
moters, inspired  by  the  successful  operation  of  electrically 
equipped  street  cars,  formed  a  company  under  the  name  and  title 
of  the  Halifax  Electric  Tramway  Company,  for  the  purpose  of 
converting  the  motive  power  to  that  of  electricity.  In  order  to 
centre  the  electrical  industries,  arrangements  were  completed 
whereby  this  new  company  absorbed  the  Halifax  Illuminating  & 
Motor  Company,  thus  combining  the  incandescent  and  arc  light- 
ing systems  with  that  of  the  street  railway.  The  wisdom  of  this 
is  evident  from  (he  fact  that  the  operation  of  street  railway  in 
conjunction  with  incandescent  and  arc  lighting  systems  reduces 
the  cost  of  operation  lo  a  minimum.  It  must  be  borne  in  mind 
that  the  gas  company  was  still  operating  the  Three  Mile  House 
plant  and  a  sub-station  at  the  gas  works,  the  electrical  depart- 
ment being  under  the  super\ision  of  Mr.  P.  R.  Colpilt. 

Shortly  after  the  formation  of  the  Halifax  Electiic  Tramway 
Company,  a  new  company  appeared  upon  the  scene,  under  the 
name  of  the  People's  Heat  &  Light  Company,  which  finally  ab- 
sorbed the  Halifax  Gas  Light  Company  and  erected  gas  works  on 
the  Northwest  .Arm.  This  company  disposed  of  the  electrical 
apparatus  previously  operated  by  the  gas  company  to  the  Halifax 
Electric  Tramway  Company,  thus  further  combining  the  electrical 
interests. 

In  conclusion,  it  may  be  of  interest  to  those  present  to  give  a 
brief  description  of  the  apparatus  at  present  being  operated  bj- 
the  Halifax  Electric  Tramway  Company,  under  the  management 
of  Mr.  F.  A.  Huntress.  The  apparatus  consists  of  900  k.w.  for 
railway,  800  k.w.  for  incandescent  work,  and  250  k.w.  for  arc 
lamp  service,  operating  thirly-lwo  cars,  14,500  incandescent 
lamps,  240  arc  lamps,  and  300  h.p.  in  motors. 

I  have  endeavored  to  give  a  brief  history  of  the  many  changes 
that  have  taken  place  in  the  electrical  industries  of  this  city,  and 
feel  that  it  is  impossible  to  do  justice  to  this  subject  in  so  short  a 
paper.  If  it  has  proved  of  interest  to  any  present  the  object  has 
been  fully  realized. 

DISCUSSION". 

Mr.  Colpitt,  in  commenting  upon  the  paper,  stated 
that  it  brought  many  old  recollections  to  mind.  He 
related  some  interesting-  anecdotes  in  connection  with 
regulating  the  voltage  of  an  old  Siemens  alternator,  a 
reel  of  iron  wire  with  a  poker  as  a  contact  maker  being 
used  in  lieu  of  a  regular  rhoestat. 

A  hearty  vote  ot  thanks  was  then  tendered  to  Mr. 
Pickles. 

Mr.  Bowman,  in  concluding  the  business  of  the  con- 
vention, expressed  his  pleasure  that  so  many  valuable 
and  interesting  papers  had  been  submitted.  He  felt 
that  if  the  present  interest  manifested  were  sustained 
the  Association  would  enjoy  a  long  and  brilliant 
career. 

The  President  then  declared  the  convention  adjourned 
until  next  annual  meeting,  the  date  and  place  to  be 
announced  later. 


THE    BANQUET. 

In  the  evening  the  Halifax  members  tendered  the 
visiting  delegates  a  banquet  at  the  New  \'ictoria  Hotel. 
The  arrangements  were  complete,  and  the  unanimous 
opinion  was  that  the  affair  was  a  great  success  and  a 
fitting   conclusion    to    the  convention.      Amid  pleasing 


decorations  the  company  sat  down  to  dinner  at  9  o'clock, 
when  the  following  repast  was  furnished  : 

ME.NU. 

"  High  Pnicntial  Transformer." 
George's  Island  hunch.     30,000  Volts. 

SUBMARINE  CABLES. 

0>'siers  on  the  l>cep  Shell.  Consomme  .1  I.1  N0V.1  Scoti.in. 

TROLLEY  POLES. 

Baked  Philadelphia  Trout,  Sauce  Piquant. 

Wind.sor  Potatoes,     "  Self  Regulating." 

INDUCTIVE   LOAD. 
Queen  Olives,  '*  Rubber  Covered."  Ixuuce. 

Fillet  of  Kcef,  with  Mushrooms  a  la  Lyonnaise, 
Croquant  of  Lady's  Fingers,  with  Charlotte  Kusse. 
Tulli  Frutti  with  Whipped  Cream. 

SHORT  CIRCUITS. 

Westphalia  Ham.         Champagne  Sauce  "  a  la  Overload." 

Ox  Tongue,  Pecking  Sauce,  "  High  Potential." 

JOINTS,  "Soldered  and  Taped." 

Haunch  Prime  W  stern  Heef.  Dish  Gravy,  **  Lubricating." 

Young  Turkey,  "  Low  Resistance."     Oyster  Drc  sing 

Lemon  Jelly,  "  Insulating  Compound." 

HEAVY  GROUNDS. 

Whole  and  Mashed  Potatoes,  a  la  Creme. 

French  Peas,  "Copper  Plated."     Bermuda  Onions,  "  High  Permeability."     Beets. 

SHUNTS 

Mayonnaise  Jelly,  "  Vibratory."     Lobster  Salad,  "  Iron  Armoured.' 

BOOSTERS. 

English   Plum    Pudding,    "Sound   Proof."        Sauce  Cognac,    "Circuit    Breaker." 

Snow  Ball  Pudding,  "  Light  Load."         Soft  Custard,  "  X  Ray." 

.^pple  Pie,  "  Rubber  Belting."     Lcmo  1  Meringue  Pie. 

DESSERT. 
Vanilla  Ice  Cream,  "  Self  Ventilating." 

Assorted  Cakes,  "  Polyphase  Currents." 
Apples.        Oranges.        Layer  RaLsin*,  "'  Shellaced." 

Nuts  and  Holts.         Confectionery,  "  Insulatois." 
Electric  Heaters— Cafe  Noir,  Tea. 

Blow  Lamps — Cigars,  "  Soft  Cured." 
CttANtiE  Cars!  Trollev  Off!  I  Line  Down  !  !  ! 

Toasts.  SfEECHiis. 

President-elect  Huntress  occupied  the  chair.  .\n  in- 
formal toast  list  included  "  The  Queen,"  "Our  Past- 
President,"  "Our  Guests,"  and  "  The  Newly-Elected 
Officers,"  each  of  which  brought  forth  fitting  responses. 
Messrs.  N.  L.  McDonald,  C.  Mitchell  and  A.  Norman 
favored  the  company  with  songs,  and  music  was  dis- 
coursed by  the  Mystic  orchestra. 


MOONLIGHT  SCHEDULE  FOR  MAY. 


Day  of 
Month. 


3 
4 
5 
6 

7 
S 

9 
10 
II 
12 
'3 
'4 
'5 
16 

'7 
18 

'9 
20 
21 
22 

23 
24 

25 
26 

27 
28 
29 
30 
3" 


Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

P.M.     7.20 

A.M.      1.40 

6.20 

„         7.20 

If         2.20 

7.00 

„         7.20 

"           2-5° 

7-30 

„         7.20 

"       3- 20 

8. 00 

"         7-30 

"       3-5° 

8.20 

"      7-3° 

"       3-5° 

8.20 

"       7-3° 

"       3-5° 

8.20 

"       7-30 

"       3-5° 

8.20 

"       7-30 

"       3-5° 

8.20 

".      7-3° 

"       3-50 

8.20 

"      7-3° 

»       3- SO 

8.20 

"       7-30 

"       350 

8.20 

"       7-30 

"       3-5° 

8.20 

1 0. 20 

"       3-5° 

5-3° 

.-     10.50 

"       3-4° 

4-5° 

/<     11.00 

„       3.40 

4.40 

"     11.20 

"       3-4° 

4.20 

"     "-SO 

"       3.40 
"       3- 401 

3-50 

A.M.    12.10 

3-30 

No  Light. 

No  Light. 



No  Light. 

No  Light. 



No  Light. 

No  Light. 

No  Light. 

No  Light. 



No  Light. 

No  Light. 

P.M.    7.40 

P.M.  10.10 

2.30 

"       7-5° 

1,     11.00 

3.10 

"       7-5° 

,r        11.40 

3-5° 

"       7-50 

A.M.   12.10 

4.20 

"       7-5° 

//       12.50 

5.00 

"      7-5° 

//         1 .00 

5-5° 

Total 155. 


Tenders  were  recently  invited  for  the  supply  of  an  electric  light 
plant  for  the  new  municipal  buildings,  Toronto.  The  Canadian 
General  Electric  Company  were  the  successful  tenderers,  their 
price  for  a  100  k.  w.  generator  being  $4,287.  The  contract  for 
electric  wiring  was  given  to  the  Bennett  &  Wright  Company,  at 
$2,250. 


May,  1899 


GfiNflDlflN     ELiECTRlCflLi     fJEWS 


THE  ELECTRICAL  INDUSTRY  IN  BRITISH 
COLUMBIA. 

A  visitor  to  Toronto  within  the  past  month  was  Mr. 
L.  A.  Campbell,  manager  of  the  West  Kootenay  Power 
&  Light  Co.,  of  Rassland,  B.  C.  Mr.  Campbell  also 
spent  a  few  days  in  Montreal,  in  consultation  with  some 
of  the  directors  of  his  company.  Talking  with  a  repre- 
sentative of  the  Electrial  News,  Mr.  Campbell  stated 
that  many  of  the  mines  m  British  Columbia  had  lately 
been  closed  down  for  the  purpose  of  increasing  their 
equipment,  ynd  that  in  a  short  time  they  would  be 
turning  out  ore  in  large  quantities.  Operations  were 
being  carried  on  day  and  night,  eight  hour  shifts  being 
employed.  He  remarked  that  much  electrical  appara- 
tus had  been  installed  in  British  Columbia  during  the 
last  two  years.  At  Rossland,  for  instance,  motors  of  a 
total  capacity  of  2,600  h. p.  were  now  connected  up, 
the  power  being  used  for  lighting  and  hoisting  purposes. 
-A  300  h.p.  hoist  was  now  in  operation  at  one  of  the 
mines,  and  the  owners  of  the  Le  Roi  purposed  putting 
in  one  of  500  h.p.  The  plant  of  the  West  Kootenay 
Power  &  Light  Co.,  which  supplies  light  and  power 
almost  exclusively  for  mining  operations,  has  been 
steadily  in  operation  since  July  last,  and  Mr.  Campbell 
states  that  no  trouble  whatever  has  been  experienced 
with  climatic  conditions.  The  distance  from  the  power 
station  to  the  sub-station  at  Rossland  is  thirty-one 
miles,  but  a  motor  is  fed  four  miles  beyond  the  sub- 
station, making  the  entire  distance  from  point  of  de- 
velopment to  end  of  distribution  line  thirty-live  miles. 
The  line  passes  through  a  rough  section  of  country, 
including  many  high  hills.  It  was  learned  that  the  West 
Kootenay  Power  &  Light  Company  are  about  to  install 
another  2,000  h.p.  machine,  thus  doubling  their  capa- 
city, this  course  having  been  rendered  necessary  by  the 
steadily  increasing  demand  for  power.  It  is  also  the 
purpose  of  the  company  to  extend  their  line  to  the 
boundary  country  and  Greenwood  Camp,  seventy-two 
miles  distant  from  the  generating  system,  for  the  pur- 
pose of  supplying  power  for  the  different  mining  pro- 
perties in  that  district.  In  this  connection  it  is  interest- 
ing to  learn  that  it  is  contemplated  to  use  a  pressure  of 
34,000  volts,  the  highest  yet  attempted  in  Canada.  Mr. 
Campbell  will  look  over  the  ground  at  an  early  date 
and  report  to  the  directors  of  the  company. 


POLE  SETTING. 

No  definite  rule  can  be  given  for  the  depth  at  which 
poles  should  be  set  in  the  ground.  The  character  of 
the  soil,  the  distance  between  poles,  the  number  of 
wires  carried,  and  the  sharpness  of  the  turns  made  in 
the  line  must  all  be  considered  in  determining  this 
question.  For  average  work  we  would  point  out  the 
following  table,  which  we  believe  to  be  in  accordance 
with  the  best  practice  : 

25  foot  pole  5^  feet  in  ground. 

30      "       "     6         ■'      "  '       " 
3-      .>       ..     6         ..      ..  .. 

40  "  "  6  "     " 

45  "  "  6%  "     "         " 

50  "  "  6K 

55  "  "  6'A  "     "        " 

60  "  "  7  "     '" 

65  "  "  7  "     "         " 

70  •'    "  r/z  "  "     " 

Where  the  ground  is  bad,  or  where  the  conditions 
are  very  severe,  the  holes  should  be  larger  than  usual, 
and  about  six  inches  of  concrete,  composed  of  broken 
stone,  sand  and  enough  cement  to  hind  them  together, 
should  be  placed  in  the  bottom.     The  pole  should  then 


be  put  in  place  and  the  hole  filled  in  with  the  same 
mixture,  which  should  be  thoroughly  tamped  into  place. 

It  sometimes  happens  that  a  pole  cannot  be  set  deep 
into  the  ground  on  account  of  some  sewer,  subway  or 
other  obstruction.  In  such  cases  the  hole  should  be 
dug  as  deep  as  possible,  and  considerably  larger  than 
would  ordinarily  be  necessary.  The  pole  should  then 
be  set  in  place  and  its  end  thoroughly  embedded  in  a 
mass  of  stone  and  cement  entirely  filling  the  hole.  If 
the  strain  is  at  all  severe,  the  pole  should  be  thoroughly 
guyed  in  addition  to  the  above  precautions. 

Great  mistakes  are  often  made  in  laying  out  pole 
lines  by  introducing  unnecessary  turns  in  the  line.  It 
should  be  remembered  that  where  a  line  is  straight  the 
tendency  of  the  wires  when  properly  strung  is  simply  to 
press  the  poles  deeper  into  the  ground.  But  where  a 
bend  occurs  in  the  line  an  enormous  side  strain  is  present 
which  tends  to  either  break  or  loosen  the  pole.  The 
magnitude  of  these  strains  can  only  be  appreciated  by 
those  who  have  had  actual  experience  in  this  work. 

In  running  a  line  over  undulating  country  it  should 
be  borne  in  mind  that  the  poles  in  a  hollow  of  the 
ground  should  be  long  and  those  on  elevated  positions 
comparatively  short,  the  object  being  to  avoid  very 
great  upward  and  downward  curves  in  the  wire.  Where 
this  precaution  is  neglected  it  is  frequently  found  that 
the  insulators  are  pulled  off  the  pins  and  dangle  several 
feet  above  the  cross-arms,  and  frequently  a  short  pole  in 
a  low  position  is  pulled  entirely  out  of  the  ground. 

The  butt  of  the  pole  should  always  be  squared  before 
setting. — The  Telephone. 


THE  MEASUREMENT  OF  HIGH  RESISTANCES 
BY  THE  WHEATSTONE  BRIDGE. 

Bv  A.   O.   Benfake. 

High  resistances  are  usually  measured  by  the  de- 
flection method,  as  the  range  and  the  insulation  re- 
sistance of  the  Wheatstone  bridge  is  not  sufficient  for 
this  purpose. 

It  is,  however,  possible  to  use  the  Wheatstone  bridge 
method  for  measuring  resistances  up  to  a  thousand 
megohms  even  with  greater  accuracy  than  obtainable 
by  the  deflection  method  by  simply  measuring  the  high 
unknown  resistance  in  multiple  to  another  suitable  re- 
sistance. 

Suppose  we  have  a  five  dial  bridge  and  a  resistance 
of  say  about  100,000  ohms.  We  can  measure  this  re- 
sistance on  the  bridge  accurately  to  single  ohms.  It 
may  measure  A  ohms.  Now  we  place  the  unknown 
high  resistance  in  multiple  and  find  the  combination  is 
balanced  by  B  ohms.  Then  we  have 
A.  X  A.   B 

=  B,  or  X  =  

A+x  A-B 

In  this  result  a    surface   leakage    of  the  bridge    is  eli- 
minated, as  it  is  already  contained  in  A. 
In  case  A  =  99988  ohms  and 

B  =  99978  ohms,  we  find 
X  =  1,110,722,254  ohms,  or 
1,1111   megohms. 

This  method  of  measuring  an  unknown  resistance  in 
multiple  arc  to  another  one  will  be  found  also  very 
useful  for  the  measurement  of  such  resistances  which 
otherwise  would  necessitate  the  employment  of  ratio 
coils  widely  differing  in  value.  The  sensibility  of  the 
galvanometer,  and  therefore  the  accuracy  of  the  meas- 
urements on  the  bridge,  is,  as  it  is  well  known,  the 
greatest  if  the  four  arms  of  the  bridge  are  of  the  same 
resistance,  i.  e.,  if  the  ratio  of  the  proportional  coils  is 
I.  If  we  want  to  make  our  measurements  under  these 
best  conditions  the  range  of  a  five  dial  bridge  would  be 
limited  to  10,000  ohms.  For  the  measurement  of  i 
megohm,  we  would  have  to  use  the  ratio  100  :  i,  but 
measuring  the  i  megohm  in  multiple  to  10,000  ohms 
we  still  could  use  the  ratio  1:1. 
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(Corrc^[>-Midrncc  ol  1  HE  Canaihan  Klfxthkai.  Nt;«-'.) 
FOOD  FOR  THOICHT. 
A  leaflel  entitled  "  Kood  for  Thouglit "'  has  come  before  the 
notice  o(  your  correspondent.  It  consists  of  some  extracts  from 
remarks  made  by  the  Chairman  of  an  Electrical  Contractors' 
Association  in  an  American  city.  Judging  by  the  figures  sub- 
mitted for  electrical  work  in  Montreal,  it  is  equally  applicable  to 
this  side  of  the  border.  For  instance,  when  tenders  were  opened 
a  few  days  ago  for  the  wiring  of  a  public  building,  one  lender 
was  $^50,  another  S235,  and  the  third,  and  needless  to  say  success- 
ful tender,  was  §79.  I  am  credibly  informed  that  the  material 
alone  for  the  work  cost  the  contractor  over  $100.  Let  me  give 
you  another  instance  :  Four  tenders  were  submitted,  $10,000, 
$9,500,  SS,200  and  §3,600.  The  latter  lender  was,  of  course, 
accepted,  but  the  compilers  of  same  found  that  they  had  missed 
a  "  small  item  of  $6,000,"  much  lo  their  subsequent  sorrow. 
Herewith  are  given  extracts  from  the  leaflet,  which  I  seriously 
recommend  to  the  electric  wiring  contractors  of  Canada  : 

"  I  should  like  to  make  a  few  general  but  not  personal  remarks 
before  opening  for  regular  business. 

A  tew  oi  the  members  are  old-timers  in  the  business,  and  I 
think  they  will  bear  me  out  in  some  of  the  statements  I  am  about 
to  make. 

1  think  I  can  truthfully  say  that  $150,000.00  will  not  cover  the 
losses  in  the  electrical  fraternity,  during  the  past  few  years,  in 
this  city  alone. 

There  was  a  lime  when  this  business  was  a  profitable  and 
pleasant  one.  What  is  it  now  ?  Vou  may  possibly  be  grubbing 
out  an  existence — no  more.  Undoubtedly  some  are  glad  to  get 
that.  I  am  for  one.  At  the  rate  you  are  going  you  will  not  be 
able  to  gather  that  in,  in  a  very  short  time. 

It  is  the  old  story  told  and  re-told — a  lesson  taught  but  never 
learned.  It  will  not  take  long  to  tell  why  we  are  now  at  the  bottom  of 
the  ladder  ;  round  by  round  we  have  gradually  descended.  Low 
prices  for  material  and  for  work  have  been  the  ruination  of 
several  in  this  city,  and  many  in  other  cities. 

The  old  worn-out  saying  so  familiar  to  the  old-timers,  running 
something  like  this—"  I  will  do  up  this  and  that  concern,  and 
soon  I  will  be  alone  in  the  field  to  reap  the  benefit  of  my  shrewd- 
ness." This  makes  the  old-timer  smile,  for  he  knows  that  he  has 
helped  bury  more  than  one. 

The  method  adopted  by  the  new-comer  to  him  seems  new.  It 
is — as  he  reasons  with  himself — I  am  new  on  the  ground  and  to 
get  business  and  a  little  reputation  I  willcut  the  prices.  I  will  do 
the  job  at  cost. 

What  does  the  old-timer  do  when  he  sees  trade  drifting  away, 
lie  cuts  also,  only  a  little  more.  The  student  has  his  war-clothes 
on  and  he  proposes  to  show  that  ho  is  no  chump,  and  he  goes  one 
better.  Down  the  ladder  )'ou  go  and  the  fight  goes  merrily  on. 
What  is  gained  ?  Nothing — the  prices  are  down  and  never  to  be 
brought  back.  What  is  the  next  step — some  one  gets  tired,  is 
running  behind  with  his  credit,  and  a  bold  stab  is  made.  Call  on 
the  stockholders,  fire  the  worn-out  partner,  get  a  new  partner  or 
shut  up  shop.  .And  the  band  still  plays  on.  If  one  concern  digs 
a  big  hole,  crawls  in  and  pulls  the  hole  after  him,  he  is  not  missed, 
but  he  is  not  forgotten.  The  warriors  left  on  the  field  of  battle 
are  resting  up.  Along  conies  another,  green  in  the  business,  but 
seeing  fabulous  wealth  in  a  business  that  is  still  in  its  infancy, 
dumps  his  load  of  dollars  in  the  hopper,  and  with  the  keen  scent 
of  a  tried  and  true  fighter  follows  in  the  steps  of  the  departed. 

Same  old  story  that  makes  us  all  weary  is  again  gone  over 
and  the  fittest  survives,  but  badly  wounded.  After  all  the  wasted 
years  you  have  laid  nothing  by  ;  you  are  poorer  in  pocket  and 
health,  and  you  are  finally  carried  to  your  long,  last  resting-place 
and  the  head-stone  over  your  grave  should  be  lettered — A  life 
wasted  in  the  electrical  business  that  future  generations  can  look 
with  reverence  on  the  burial  place  of  one  who  fought  well  but  not 
wisely. 

Undoubtedly  I  shall  be  the  first  one  of  members  present  who 
will  retire  from  the  field,  but  do  not  think  that  my  place  will  not 
be  taken.  I  will  not  be  missed — but  I  can  rest  on  my  oars  and 
look  back  at  the  poor  deluded  mortals  fighting  and  worrying  for 
their  daily  bread  in  a  business  that  has  been  ruined  in  its  infancy. 
There  is  but  one  more  round  in  the  ladder  for  j'ou  to  descend 
and  then  you  are  on  the  last  ;  grip  thai  and  thank  God  that  you 
are  alive." 


NO  Its. 

.Mr.  K.  A.  Ross,  K.  K.,  of  this  city,  has  lefi  for  a  three  months' 
sojourn  in  China,  where  he  will  be  in  consultation  with  Sir  Charles 
Ross  re  electric  power  transmission  in  that  country. 

I  note  that  Prof.  Carus-Wilson,  recently  head  of  the  Klec- 
iricil  Department  of  McGill  I'niversily,  Montreal,  has  taken  an 
active  part  in  recent  discussions  at  the  Insiilulion  of  Klectrical  ICn- 
gineers  in  London,  Eng. 

•Mr.  W.  J.  Plews,  assistant  lo  Mr.  Badger,  the  expert  for  the 
Fire  I'nderwriters  Association  in  this  city,  has  lately  got  out  a 
form  of  main  switch,  or  what  at  sight  might  erroneously  be  termed 
a  circuit  breaker.  He  has  the  article  patented  in  five  countries, 
and  is  likely  to  make  a  good  thing  out  of  it,  as  those  who  have 
seen  it  practically  tested  speak  very  highly  of  it.  It  opens  with 
excess  of  voltage,  even  on  one  side.  It  will  thus  be  seen  that  it 
is  invaluable  as  a  precaution  when  a  Irihsforiner  breaks  down 
or  when  a  high  voltage  line  of  any  kind  f.ills  across  the  house 
mains. 


QUESTIONS  AND  ANSWERS. 

*'  F.  B."  writes  :  Will  you  kindly  h.'ive  the  following  i|uestion 
answered  through  the  columns  of  your  valuable  paper  :  I  have  an 
E.  P.  .Allis  14  .\  36  Corliss  condensing  engine,  of  which  the  crank 
end  valve  carries  (not  released)  over  5  h.p.  before  the  head  end. 
Card  at  proper  load  shows  lead,  compression,  etc.,  all  right.  Of 
course,  the  crank  end  doing  less  work  than  the  head  end  might 
cause  it  on  overload  to  carry  over  first,  but  should  there  be  the 
above  difference  ?    Can  it  be  remedied  except  by  changing  cams  ? 

Answer. — .As  we  understand  the  question,  you  wish  to  know  if 
the  difference  in  the  horse  power  developed  al  the  two  ends  is 
greater  than  it  should  be.  With  an  engine  of  this  size,  the 
difference  is  scarcely  greater  than  might  be  expected,  and  we  do 
not  think  there  is  anything  seriously  wrong  with  the  engine. 


"  Re-Winder"  writes  :  In  an  induction  fan  motor,  can  you  tell  me 
if  a  change  in  frequency  would  mean  more  or  less  copper  bars  in- 
serted through  the  squirrel-cage  rotor  ?  Am  trying  the  experiment 
of  making  16,000  A.  fan  work  on  8,000  A. 

-Answer. — The  "  squirrel-cage  "  rotor  would  be  the  same  for 
both  frequencies,  but  we  do  not  think  that  the  change  as  proposed 
is  commercially  practicable.  It  would  cause  the  motor  to  heat 
beyond  a  safe  point,  due  10  the  greater  magnetic  flux  which  will 
be  necessary,  and  to  the  somewhat  increased  current  taken.  It 
will  also  be  found  that  the  speed  will  be  a  little  less  than  half  of 
what  it  should  be  to  give  a  reasonable  breeze. 


DIFFERENCE  BETWEEN  THE  NOW  AND  THEN. 

Prof.  Elisha  Gra>'  delivered  an  address  at  a  recent  con- 
vention of  the  Northwestern  Electrical  Association  at  Duluth, 
entitled  "  Reminiscences  and  a  Glimpse  into  the  Future,"  in 
which  he  introduced  the  following  verses  : 

In  the  olden  time  along  the  street, 
.A  glimmering  lantern  led  the  feet, 

When  on  a  mitlnight  stroll  ; 

But  now  we  calch  when  night  is  night, 

.A  piece  of  lightning  from  the  sky 
.And  stick  il  on  a  pole. 

Time  was  when  one  must  hold  his  ear 
Close  to  the  whispering  voice  to  hear. 

Like  deaf  men  near  and  nearer  ; 

But  now  from  town  to  town  he  talks, 

And  puts  his  nose  into  a  box. 
And  whispers  through  a  wire. 

In  other  days  we  took  a  car, 

Drawn  by  a  horse  if  going  far, 
And  felt  that  we  were  blest  ; 

But  now  the  conductor  takes  the  fare 
And  sticks  a  broom-stick  in  the  air — 

The  lightning  does  the  rest. 


Just  as  we  go  to  press  we  learn  of  the  death  of  Mr.  Llonald 
Gibson,  city  electrician  of  Toronto,  in  his  74th  year.  Mr.  Gibson 
entered  the  city  service  in  1872,  and  was  one  of  its  oldest  em- 
ployees. Under  his  superintendence  the  excellent  fire  alarm 
service  in  use  was  developed,  and  brought  to  its  present  condi- 
tion. 

The  Dominion  Publishing  Company  of  Toronto  have  just  com- 
pleted a  handsome  publication  entitled,  "  Canada  from  Ocean 
to  Ocean.  "  The  work  is  descriptive  of  the  resources  of  the 
various  provinces  of  the  Dominion,  and  is  liberally  illustrated 
with  many  beautiful  engravings  of  the  public  buildings,  leading 
industrial  establishments,  etc.,  throughout  Canada.  We  under- 
stand that  the  publication  of  this  work,  which  is  in  every  way 
creditable  to  the  publishers,  is  approved  and  assisted  by  the 
Dominion  and  provincial  governments,  and  the  leading  muni- 
cipal corporations.  It  will  be  placed  in  the  Boards  of  Trade 
and  public  libr.-iries  throughout  Great  Britain  and  Canada,  on 
the  leading  steamships,  and  in  other  places  where  it  will  be  likely 
to  prove  a  valuable  advertisement  for  this  country. 
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ELE.GTRIC  R/VILW/YV  DtP/VRTMENT. 


AN  IMPROVED  STREET  CAR  FENDER. 

On  this  page  illustrations  are  presented  ot  an  im- 
proved street  car  fender  invented  by  Mr.  Geo.  Sleeman, 
and  manufactured  by  the  Geo.  Sleeman  Fender  Co.,  of 
Guelph,  Ont.  From  the  views  shown  the  reader  will 
clearly  understand  its  construction  and  operation 


two  strong  spiral  springs.  By  pulling  the  guard  for- 
ward when  the  fender  is  down,  the  fender  rises  to  the 
proper  height  from  the  track,  where  it  remains  until  the 
guard  is  again  struck. 

This    fender  has  been    favorably    received    and    com- 
mented upon  by    street    railway    people.      It  is  used   on 


;ary  understand  Its  construction  anu  operaLiu...  r-       ^,     ,,  •,  u        K»«n  r^r  ,m 

The    fender    is    positively    automatic,    an    advantage      the  cars  of  the  Guelph    street  railway,  has    been  recom- 
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Views  of  Street  Car  Fender,  I.v-vented  and  Mamfactl-red  by  Mr.  Geo.  Sleeman,  Gl'elph,  Ont. 


which  it  is  claimed  to  possess  over  all  other  fenders  in 
use.  In  front  of  the  fender  is  a  projecting  guard,  by 
which  it  is  rendered  automatic.  When  the  fender  is 
carried  the  usual  height  from  the  track,  say  eight 
inches,  the  guard  projects  about  one  foot.  When  this 
guard  comes  in  contact  with  any  obstacle,  it  is  driven 
back,  and  the  fender  falls  quickly  to  the  track,  thus  pre- 
venting the  obstacle  from  being  passed  over  by  the  car. 
The  fender  is  always  down  to  the  track  before  the  object 
is  reached,    the  fall    being    quickened  by   the  tension   of 


mended  to  the  Toronto  Street  Railway  Company  by  the 
city  engineer,  and  within  the  past  fortnight  the  manu- 
facturers have  closed  a  contract  to  equip  with  this  fender 
all  the  cars  of  the  Winnipeg  street  railway  system. 

One  hundred  open  cars  of  new  design  are  being  built  at  the 
shops  of  the  Montreal  Street  Railway  Co.  Besides  adding  extra 
cars,  the  company  intend  making  them  longer,  with  the  result  that 
the  trailers  will  graduillv  become  obsolete.  This  summer  the 
company  will  build  car  shops  at  Hochelaga  and  also  extend  the 
system  to  Verdun. 
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CANADIAN  ELECTRICAL  STUDENTS' 
COMPETITION. 

The  publishers  of  the  Canapian  Electrical  News 
hereby  offer  a  first  and  second  prize  of  $15  and  Sio  re- 
spectively for  the  best  thesis  submitted  by  an  under- 
graduate of  a  Canadian  university  on  any  one  of  the 
following  snbjects,  viz.  : — 

1.  "  The  Magnetic  Circuit  of  Dynamos." 

2.  "The  Incandescent  Klectric  Lamp." 

3.  "The  Electric  Meter." 

4.  "  The  Relative  .Advantages  of  Low  and  High  Fre- 
quency in  an  .Alternating  Electric  Lighting  Plant." 

5.  "  .A  Concise  Description  of  a  Method  of  Testing 
Transformers  for  Efficiency  at  Various  Loads,  both  as 
Regards  Regulation  and  Core  Loss." 

6.  "Comparison  between  Two  and  Three  Phase  In- 
stallations for  the  Long  Distance  Transmission  of 
Power." 

It  is  required  that  each  thesis  submitted  in  this  com- 
petition shall  consist  of  not  less  than  5,000  nor  more 
than  6,000  words,  and  shall  be  written  in  the  third 
person,  and  typewritten  for  publication  on  one  side  only 
of  foolscap  paper. 

To  admit  of  a  fair  comparison  of  the  merits  of  the 
theses  which  may  be  submitted,  keeping  in  view  variety 
of  subjects,  a  system  of  marks  will  be  employed  such  as 
is  generally  used  in  college  examinations,  and  with 
which  the  competitors  in  this  competition  are  familiar. 
These  marks  will  be  allotted    under  three  heads,  viz.:  — 

1.  Subject  Matter. 

2.  Arrangement. 

3.  English. 

Taking  100  as  the  combined  total,  the  maximum  and 
minimum  marks  for  each  of  the  above  classifications 
will  be  as  follows  : 


Minimum. 

Subject  Matter 25 

.  Arrangement 15 

.  English 15 


Maximum. 

50 

25 

25 

If  any  of  the  theses  submiited  should  not  be  entitled 
to  receive  the  minimum  of  marks  as  above,  they  will  be 
entirely  rejected. 

There  are  three  sources  from  which  competitors  must 
draw  their  subject  matter,  viz.,  books,  periodicals  and 
floating  literature,  personal  or  private  channels.  In 
judging  of  the  subject  matter,  the  following  relative 
values  will  be  attached  to  the  above  mentioned  sources 
of  information  : 

(a)  Books 10 

(b)  Periodicals  and  floating  literature 20 

(c)  Personal  or  private  sources 20 


Where  extracts  are  used,  their  source  and  names  of 
authors  should  be  clearly  given. 

Where  diagrams  are  required  to  illustrate  the  text, 
they  should  be  drawn  with  pen  and  perfectly  black  ink 
on  pure  white  drawing  paper,  bristol  board  or  tracing 
linen,  and  in  such  manner  as  to  admit  of  their  reproduc- 
tion to  a  small  scale. 

Each  thesis  shall  be  submitted  by  motto  only,  and 
shall  be  accompanied  by  the  name  of  the  author  enclosed 
in  a  sealed  envelope  bearing  the  same  motto.  This  en- 
velope will  remain  sealed  in  the  hands  of  the  publishers 
until  the  competition  shall  have  been  decided. 

Theses  submitted  in  this  competition  must  reach  the 
C.  H.  Mortimer  Publishing  Company  of  Toronto, 
Limited,  Toronto,  Ont.,  publishers  of  the  Electrical 
News,  before  the  first  day  of  October,  1899. 

A  competent  judge  has  been  chosen  to  decide  the 
competition  in  accordance  with  the  method  explained 
above.  This  gentleman,  whose  name  will  be  given  at  a 
later  date,  will  no  doubt  be  acceptable  to  all  concerned. 

The  result  will  be  published  as  soon  as  possible  after 
the  close  of  the  competition. 

The  publishers  of  the  Electrical  News  reserve  the 
right  to  publish  such  of  the  theses  submitted  as  in  their 
judgment  may  appear  to  be  desirable  for  that  pur- 
pose. 


SPARKS. 

The  Montreal  Street   Railway   Co.    have  placed   an   order   with   the 

Canadian  Central  KlectricCo.  for  twenty  C.G.K.  1,000  railway  motors. 

I'rovincial    Icgislnlion  will  be  sought  to  permit  towns  in    Manitoba  to 

install  and  operate  electric  light  and  telephone  stations  for  commercial 

purposes. 

The  Canadian  General  Electric  Company  have  just  received  an  order 
from  the  Rubber  Tire  Wheel  Co.,  of  .Springfield,  Ohio,  for  a  complete 
lire  welding  plant. 

The  Winnipeg  Street  Railway  Co.  have  placed  another  orilcr  with 
the  Canadian  General  Electric  Co.  for  18  of  their  standard  C.G. E. 
1,000  railway  motors. 

The  amalgamation  is  announced  of  the  Lakelield  electric  lighting 
plant  and  the  Burleigh  Kails- Lindsay  electric  power  scheme,  the  pro- 
moter of  which  is  Mr.  J.  A.  Culverwell,  of  Toronto. 

The  Canadian  tleneral  Electric  Co.  have  received  another  additional 
order  from  the  Montreal  Cotton  Co. ,  of  \'alleyfield,  Qu-;.,  for  one  200 
h.p.  and  one  too  h. p.  induction  motors,  al.'o  for  one  20  h. p.  motor  of 
the  inverted  type. 

The  Royal  Electric  Company  are  installing  in  the  works  of  the 
Hamilton  Bridge  Company  one  of  their  40  h.p.  two  phase  induction 
motors  for  operating  the  cranes  and  machinery.  The  works  arc  also 
being  lighted  throughout  by  electricity. 

The  Toronto  Klectric  Light  Co.  has  entered  an  appeal  in  the  Court 
of  Appeal  against  the  decision  of  the  jury  in  the  recent  Civil  Assizes 
awarding  W.  G.  Harris  $10,000  for  a  fire  in  his  factory,  alleged  to  have 
been  due  to  a  defective  electric  wire. 

The  Lachine  Rapids  Hydraulic  &  Land  Co.,  of  Montreal,  have, 
during  the  past  30  days,  ordered  from  the  Canadian  (Jeneral  Klectric 
Co.  induction  motors  of  the  following  sizes  :  one  100  horse  power,  four 
5  horse  power,  two  3  horse  power,  and  two  2  horse  power. 

The  Lunenburg  Gas  Co. ,  of  Lunenburg,  N.  S. ,  through  their  manager , 
Mr.  E.  L  Nash,  are  now  offering  to  supply  the  inhabitants  of  Lunen- 
burg and  Mahone  Bay  with  electric  lights.  As  soon  as  their  new  power 
works  at  Mahone  are  completed,  they  will  supply  an  all  night  service. 

The  British  America  Corporation,  who  control  the  I^e  Roi  and  other 
valuable  mining  properties  at  Rossland,  B.  C,  have  decided  to  equip 
these  electrically  for  power  and  hoisting  purposes,  and  have  ordered 
four  150  h.p.  special  three-phase  induction  motors  and  controllers  from 
the  Canadian  General  Electric  Co. 

In  connection  with  the  Y.M.C.A.,  Montreal,  an  electrical  society  has 
been  formed,  with  Professor  L.  A.  Herdt,  of  McGill  College,  as  teacher. 
The  new  society  will  hold  monthly  meetings  during  the  summer  for 
discussion,  excursions  and  visits  to  electrical  plants.  Professor  Herdt 
is  president,  and  Mr.  James  C.  Bray  secretary-treasurer. 

To  close  out  the  estate  of  the  Eastern  Townships  Light,  Power  & 
Carbide  Company,  of  Sherbrooke,  Que.,  tenders  were  recently  invited 
by  John  J.  Griffith,  liquidator,  for  the  entire  electric  plant  of  the  system 
at  present  supplying  electric  light  to  the  villages  of  North  Chatley, 
Eustis,  Capelton,  Waterville,  Comptoij  and  Lennoxville. 

The  Grand  Trunk  Railway  Company  have  decided  to  extend  their 
electric  system  in  order  to  furnish  light  ar.d  power  to  their  new  freight 
sheds,  as  well  as  their  present  repair  shops.  Kor  this  purpose  they 
have  placed  an  order  with  the  Canadian  General  Electric  Co.  for  two 
500  light  direct  curennt  multipolar  dynamos,  complete  with  marble 
panel  switchboards. 

The  Gurney-Tilden  Company,  of  Hamilton,  are  having  installed  in 
their  works,  by  the  Royal  Electric  Company,  one  50  h.p.,  three  15  h.p. 
and  one  7  h.p.  "  .S.K.C."  two-phase  motors,  which  are  to  drive  the  ma- 
chinery and  elevators  in  their  entire  works,  entirely  replacing  steam. 
At  this  rate  Hamilton  will  soon  be  a  smokeless  city,  as  the  Hamilton 
Electric  Light  &  Power  Co.  were  closed  down  on  March  5th,  and  have 
not  been  in  operation  since,  everything  being  driven  by  the  large  .S.  K. 
C.  motors  with  power  from  DeCew  Falls. 

The  Water  Commissioners  of  the  town  of  Fort  William,  Ont.,  have 
purchased  from  the  Royal  Electric  Company  an  additional  S.K.C.  two 
phase  generator  having  a  capacity  of  200  kilowatts.  Their  lighting  has 
increased  so  rapidly  that  the  75  kilowatt  plant  which  was  put  in  a  year 
ago  was  not  sufficiently  large  to  supply  the  demand.  They  are  also 
relamping  a  portion  of  the  city  and  extending  their  lights.  About  500 
lights  capacity  of  S.K.C.  transformers  are  being  put  in.  The  changes 
will  be  made  and  the  additional  plant  in  operation  about  the  middle  of 
June,  after  which  it  is  proposed  to  supply  the  requirements  of  the  C.  P. 
R.  in  their  large  passenger  station,  elevators,  freight  sheds,  round 
houses,  and  the  Kamanistiquia  hotel.  The  growth  of  the  lighting  has 
been  phenomenal,  and  has  been  taken  care  of  by  Mr.  T.  Ed.  Oakley, 
secretary  to  the  commissioners.  The  waterworks  and  electric  light  plant 
are  in  charge  of  superintendent  W.  II.  Smith,  formerly  of  Goderich, 
Ont. 
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PERSONAL. 

Mr.  Matthew  Stanley,  of  Perth,  Ont.,  has  received  the  appoinment 
of  superintendent  of  the  street  car  shops  of  the  Birmingham,  England, 
tram'.vay.  This  system  is  operated  by  a  Canadian  syndicate,  Messrs. 
Wm.  Mackenzie  and  James  Ross  being  the  chief  members. 

Mr.  L.  J.  Breithaupt,  manager  of  the  Berlin  Gas  and  Electric  Co., 
has  been  chosen  as  the  Liberal  candidate  to  contest  the  riding  of  North 
Waterloo  in  the  coming  bye-election.  The  seat  was  made  vacant 
through  the  unseating  of  the  successful  Conservative  candidate,  Dr. 
Lackner,  of  Berlin. 

Mr.  D.  R.  Logan,  who  was  for  several  years  connected  with  the 
Canadian  Generel  Electric  Company  and  the  W.  A.  Johnson  Electric 
Company,  has  accepted  a  position  with  Mr.  John  Forman,  dealer  in 
electrical  supplies,  Montreal.  Mr.  Logan  will  act  as  travelling 
representative  for  Mr.  Forman  in  Western  Ontario,  with  headquarters 
in  Toronto. 

Mr.  \V.  B.  Chapman,  who  is  interested  in  electrical  enterprises  in  the 
West  India  Islands,  returned  to  Montreal  last  month,  after  spending  the 
winter  in  these  British  possessions.  In  Jamaica  Mr.  Chapman  met 
Lieut.  Col.  Ilenshaw  and  Mr.  W.  Portcous,  of  Montreal,  who  are 
interested  in  the  tramway  system.  Mr.  Chapman  states  that  upon  his 
arrival  in  Kingston,  the  work  on  the  electric  tramway  was  well  ad- 
vanced, and  th.it  the  citizens  were  delighted  with  the  work  the  Canadian 
syndicate  had  done.  The  Kingston  electric  tramway  is  about  twenty 
miles  in  length  and  twenty-eight  cars  are  operated. 


SPARKS. 

The  Canadian  General  Electric  Co.  have  sold  the  West  Kootenay 
Power  &  Light  Co.,  of  Rossland,  B.  C. ,  one  of  their  standard  50  h.p. 
three-phase  induction  motors. 

The  Guelph  Light  &  Power  Co.  have  placed  an  order  with  the  Cana- 
dian General  Electric  Co.  for  one  of  their  latest  multipolar  type  500  volt 
generators  of  100  horse  power  capacity. 

The  Columbia  Telephone  &  Telegraph  Co.,  an  American  concern, 
will  apply  to  the  Dominion  parliament  for  a  charter  to  extend  its  sys- 
tem to  all  parts  of  British  Columbia  and  the  Northwest  Territories. 

The  Metropolitan  Electric  Co.  has  been  granted  a  charter  for  twenty - 
three  years  by  the  city  council  of  Ottawa,  Ont.,  for  rhe  supply  of  elec- 
tricity for  light  and  power  purposes.  The  Deschenes  Electric  Co.  have 
renewed  their  application  for  a  charter,  but  the  city  council  does  not 
seem  to  be  disposed  to  favorably  consider  it. 

The  John  Mch'herson  Company,  Limited,  manufacturers  of  boots 
and  shoes,  Hamilton,  Ont.,  have  placed  their  order  for  a  40  h.p. 
S.  K.C.  two-phase  induction  motor,  which  is  to  be  used  to  operate 
their  entire  plant,  replacing  their  present  steam  equipment.  They  are 
also  having  their  factory  lighted  throughout  by  electricity. 

The  Cataract  Power  Co.  have  made  a  pioposition  to  light  the  streets 
of  Hamilton  for  ten  years  at  the  following  prices  :    For  the  first  425  arc 


lights,  $85  per  lamp  per  year,  and  any  additional  lamps,  up  to  500,  for 
$82.50  a  year.  If  over  500  lamps  are  required  at  any  time  during  the 
contract,  the  rate  will  be  $82.50  for  the  first  500  light,  and  $80  for  each 
additional  lamp. 

Mr.  W.  II.  Kent,  superintendent  of  the  Vernon  ,_V  Nelson  Telephone 
Co.  and  the  New  Westminster  &  Berrard  Inlet  Telephone  Co. ,  states 
that  important  improvements  to  the  system  have  been  decided  upon. 
An  additional  wire  will  be  erected  between  New  Westminster  and  Van- 
couver, and  the  old  instruments  replaced  with  more  modern  ones.  A 
local  exchange  will  be  established  at  Greenwood  City. 

The  Bell  Telephone  Co.  is  establishing  a  number  of  pay  stations  in 
Montreal  on  the  nickel-in-the-slot  principle.  The  instruments  will  be 
placed  in  drug  stores,  but  the  system  will  be  distinct  from  the  ordinary 
telephone  in  the  store.  The  person  who  desires  to  use  the  instrument 
will  call  up  central,  but  connection  will  not  be  made  until  five  cents  has 
been  deposited  in  the  slot. 

The  Lachine  Rapids  Hydraulic  .&  Land  Co.  believe  that  the  stealing 
of  electricity  is  carried  on  to  some  extent  in  Montreal.  In  one  instance, 
it  is  said  to  have  been  discovered  that  a  saloon  keeper  who  paid  for 
about  five  lights  had  some  twenty-five  more  put  into  his  place,  supplied 
by  connections  unknown  to  the  company.  .Steps  are  being  taken  to 
prevent  this  practice.  Under  the  new  law  of  the  State  of  Illinois,  a 
conviction  was  recently  obtained  in  Chicago  by  the  Chicago  Edison  Co. 
Practical  demonstrations  of  the  use  and  measurement  of  electricity  were 
given  in  court  at  the  trial.  Wires  were  connected  on  the  witness  stand 
with  the  electric  wires  of  the  building  and  apparatus  attached.  Expert 
electricians  illustrated  the  art  of  "  plugging,"  "  cutting  off,"  and  "  cut- 
ting in."  The  "  cutting  in  "  of  the  criminal  court  building  wires  and 
the  flashing  of  a  light  full  of  force  and  brilliancy  was  considered  a  par- 
ticularly apt  and  convincing  illustration  of  how  electricity  might  be 
stolen.  The  penalty  in  Illinois  for  thefts  of  this  nature  is  a  term  of  not 
more  than  three  months  in  all  and  a  fine  not  exceeding  $500. 

The  town  of  Picton,  Ont.,  opened  tenders  recently  for  additions  to 
Its  electric  lighting  plant.  The  tenderers  for  alternators  were  the  Cen- 
tral Construction  Co.,  Buffalo  ;  Canadian  General  Electric  Co.,  Toron 
to  ;  Royal  Electric  Co.,  Montreal  ;  Munderloh  &  Co.,  Montreal  ;  and 
Westinghouse  Electric  &  Manufacturing  Co.,  Pittsburg.  For  steam 
boilers  the  tenderers  were  E.  A.  Wallberg,  Montreal  ;  Robb  Engineer- 
ing Co.,  Amherst,  N.S.;  Babcock  &  Wilcox  Co.,  Montreal  ;  Goldie  & 
McCuUoch  Co.,  Gait  ;  and  Central  Construction  Co.,  Buffalo.  The 
tenderers  on  steam  engines  were  the  Goldie  &  McCulloch  Co.,  Robb 
Engineering  Co.,  and  Central  Construction  Co.  The  Northey  Manu- 
facturing Co.,  Central  Construction  Co.,  Robb  Engineering  Co.,  and 
Goldie  &  McCulloch  Co.  tendered  on  pumps  and  condensers.  For  the 
supply  of  the  complete  equipment  the  only  tenderers  were  the  Canadian 
General  Electric  Co.  and  the  Central  Construction  Co.  The  con- 
sulting engineer,  Mr.  Roderick  J.  Parke,  of  Toronto,  has  made  a  report 
to  council,  but  the  contracts  will  not  be  awarded  until  the  by-law  has 
been  sanctioned  by  the  ratepayers.  A  vote  is  likely  to  be  taken  early 
in  June. 


Victor  Turbines 

OPERATING  DYNAMOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  Pc-Mfn/tpirDiMr, 
High  Sjfeed,  Close  RegHlation,  Great  Capacity, 

High  Efficiency,   Perfect  Cylinder  Gate,  Steady  Motion 

RECENT   PLANTS    INSTALLED  :— Lachine     Rapids     Hy-  I  Electric  Litfht  &  Power  Co.,  Dolg-eville,  N.V.:  Honk  Falls  Power 

draulic  cSc  Land  Co.,  Montreal,  Que.,  12,000  h.p.;  Chainbly  Manu-  |  Co.,    Ellenville,   N.Y.;    Hudson   River  Power   Transmission    Co., 

facturinjj    Co.,     Montreal,     Que.,    20,000    h.p.;     West   Kootenay  I  Mechanicsville,  N.Y.;  Cataract  Pov;er  Co. ,  Hamilton,    Ont. 

Power   &    Light    Co.,    Rossland,     B.C.,    3,000   h.p.;     Dolgeville  | 

CORRESPONDENCE    SOLICITED. 


The  StilweU=Bierce  c!&  Smith=Vaile  Co,    = 


DAYTON,  OHIO, 

U.  S.  A. 


Study  Electricity 
By  Mail 


2 


Monthly 
At  Your  Home 


THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION 

Teaches  all  branches  of  ELECTRICAL  EHGINEERING,  from  the  elementary  lo  the  most  advanced  courses. 

The  Instruction  Papers  of  this  Institute  are  prepared  by  such  men  as  Prof.  Francis  B.  Crocker.  Columbia  University,  New  York  ;  Charles 
F  Scott.  Chief  Electrician  Westinghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa-,  and  many  other  prominent  Eleciricians— a  sufficient  guarantee 
of  its  technical  reliability.  It  w  ill  pay  any  one  desiring  a  thorough  education  in  Electrical  Engineering  to  write  for  two  free  books  mailed  to 
any  address,  entitled  "CAN  I  T^ECOME  AN  ELECTRICAL  ENGINEER?  '  and  '"THE  ELECTRICAL  MARVELS  OF  OUR  TIMES." 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 

Department  i6,  120-122  Liberty  Street,  MEW  YORK,  U.S.A. 
Joseph  Wetzler,  Pres.  and  Gen.  Manager.     T.  C.  Martin,  Editor  *'  Electrical  World  "  and  "  Electrical  Engineer,"  Vice-Pres. 
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SPARKS. 
The  Ikll  Telephone  Co.   will    prubably   put  in  a   metallic  circuit  at 
Orillia,  at  a  cost  of  about  $7,000. 

The  formal  openiriR  of  the  new  electric  lighl  plant  at  the  Mimico 
Industrial  School,  near  Toronto,  took  place  a  few  weeks  ago. 

The  Bell  Telephone  Co.  will  build  a  new  copper  metallic  line  l>etween 
Arnprior  and  Ottawa.     Work  will  be  commenced  immediately. 

The  Canadian  General  Electric  Co.  have  received  an  order  from  the 
.Strathroy  Electric  Company  for  a  25  kilowatt  500  volt  generator  of  their 
latest  type. 

The  E.  T.  Wright  Company,  ol  Hamilton,  manufacturers  of  tin  and 
stamped  ware,  are  having  their  steam  engine  replaced  by  a  30  h.  p. 
S.K.C.  two-phase  motor,  receiving  its  current  from  the  lines  of  the 
Cataract  Power  Company. 

The  road  masters  of  the  Toronto  Railway  Company  recently  tendered 
a  complimentary  banquet  to  their  superintendent,  Mr.  Gunn,  at  Mc- 
Conkcy's  restaurant.  Mr.  Gunn  has  been  associated  with  the  Street 
Railway  Company  for  over  thirty  years. 

Capt.  G.  II.  Couverette,  of  Montreal,  has  patented  an  electric  grain 
shovel,  to  be  worked  in  connection  with  the  floating  elevators  now  in 
use  in  Montreal  harbor.  By  the  use  of  this  shovel  it  is  claimed  that 
grain  can  be  trans-shipped  in  less  than  half  the  time  it  has  taken 
heretofore. 

Incorporation  has  been  granted  to  the  Smart-Eby  Machine  Co., 
Limited,  of  Hamilton,  Ont.,  to  carry  on  business  as  iron  founders  and 
manufacturers  of  engines,  boilers,  pumps  and  other  machinery.  Mr. 
W.C.  G.  Smart,  one  of  the  company,  was  recently  associated  with  the 
Jenckes  Machine  Company. 

A  canal  boat  propelled  by  electricity  has  been  invented  by  Mr.  II.  L. 
Welsh,  of  Cowansville,  Que.  It  is  claimed  that  the  boat  will  do  away 
with  the  necessity  for  locks.  At  a  recent  meeting  of  the  Amalgamated 
Hudson  Canal  Association,  it  was  decided  to  offer  a  prize  for  a  practical 
canal  boat  propelled  by  electric  power,  and  Mr.  Welsh  hopes  to  obtain 
the  prize. 

Mr.  Frank  A.  Cote,  of  the  firm  of  Cote  &  Courselles,  el.'ctricians, 
Ottawa,  has  invented  a  new  lightning  arrester  which  he  claims  will 
greatly  minin.ize  interruptions  of  telephone  service  caused  by  wires 
coming  in  contact  with  those  of  stronger  currents,  and  also  prevent 
overheated  wires  from  setting  fire  to  buildings.  Mr.  Cote's  invention 
was  tested  recently  in  the  presence  of  experts  of  the  Bell  Telephone  Co., 
and  is  said  to  have  proved  successful,  the  strongest  currents  being  inter- 
cepted. 

The  record  for  long  distance  telegraphing  is  claimed  to  have  been 
broken  by  the  Associated  Press  on  its  regular  system  of  wires  leased 
from  the  Western  Union  Telegraph  Company.  A  continuous  circuit  of 
six  thousand  miles,  reaching  from  New  York  city  to  the  Pacific  coast, 
and  from  Chicago  to  New  Orleans,  was  successfully  worked  for  several 
hours.  There  were  forty-one  operators  copying  from  a  sender  in  New 
York,  with  41  newspapers  being  served  directly  from  this  one  circuit  in 
thirty-eight  of  the  leading  cities  of  the  United  States. 

The  owners  of  the  Wellington  Extension  Mine  at  Oyster  Bay,  B.C., 
have  let  a  contract  to  Geo.  C.  Hinton  &  Co.,  of  \ancouv»r,  for  a  com- 
plete tramway  and  electric  light  system,  the  cost  of  which  will  be  about 
$60,000.  The  electric  tram  lines  will  be  about  five  miles  in  length, 
operated  by  two  150  h.p.  generators,  direct  connected  to  two  automatic 
high  speed  horizontal  engines  of  same  capacity.  The  contract  also  in- 
cludes two  standing  mining  locomotives  of  100  tons  capacity  and  the 
electric  lighting  of  the  entire  mine.  Messrs.  Hinton  &  Co.  will  com- 
plete the  contract  this  summer. 

An  English  contemporary  is  responsible  for  the  following  :  Every- 
thing industrial  in  Germany,  as  is  well  known,  is  carefully  inspected 
and  supervised  by  the  authorities,  but  the  education  of  these  gentlemen 
is  not  always  up  to  the  average  of  that  of  their  fellow-countrymen,  as 
the  following  story  shows.  The  other  day  a  government  ofticial  in- 
spected an  iron  foundry,  and  remarked  in  his  report  to  his  superior  that 
there  was  no  incrustation  in  the  boilers  at  the  works.  Upon  which  the 
superior,  in  evident  disgust  at  what  he  considered   a  want  of  enterprise 


on  the  iron  founder's  part,  at  once  issued  tlie  pircmplury  order  :  "  The 
deficient  incrustation  of  the  boilers  at  this  factory  is  to  be  remedied 
forthwith." 

The  West  Kootenay  Power  &  Light  Co.,  of  Kossland,  B.C.,  have,  in 
order  to  meet  the  demands  for  power,  found  it  necessary  to  increase 
their  generating  plant  at  Bonnington  Eallsto  double  its  present  capacity. 
This  company  commenced  furnishing  power  to  its  customers  a  little  over 
one  year  ago,  and  to-day  have  their  two  1,000  h.p.  generators  loaded  to 
their  fullest  capacity.  This  speaks  well  for  the  management  of  the 
company,  who  deserve  to  be  congratulated  on  the  success  of  a  venture 
such  as  they  have  undertaken  in  transmitting  electric  energy  successfully 
over  a  distance  01  nearly  40  miles.  They  installed  originally  two  1,000 
h.p.  three-phase  revolving  fieUl  generators  of  the  Canadian  Cieneral 
Electric  Company's  type,  and  have  recently  placed  an  order  with  the 
same  company  for  one  2,000  h.p.  machine  of  the  same  type,  together 
w  ith  marble  panels,  switchboard,  etc.  They  have  also  ordered  from  the 
Canadian  General  Electric  Co.  3,000  kilowatt  capacity  in  high  potential 
step-up  and  step-down  transformers. 

The  city  council  of  Winnipeg,  Man.,  recently  invited  tenders 
for  the  installation  of  a  system  of  arc  lijjlitinjj.  The  by-law  havinjf 
been  carried  by  the  ratepayers  on  .April  ()lli,  it  is  proposed  to  pro- 
ceed at  once  with  the  installation  oftbe  plant.  Eor  the  supply  of 
two  100  light  jooo  c.p.  arc  dynamos,  a  m.'irble  swilcbbo.'ird,  and 
necessary  instninients  lor  double  the  number  of  circuits  at  present 
required,  including  station  wirinjj,  the  lender  of  the  \Vestern 
Electric  Co.,  of  Cbicafjo,  at  $5,320,  has  been  accepted.  This 
company  will  also  supply  220  single  carbon  arc  lamps  for  $4,532, 
and  extra  globes  at  $7.80  per  dozen  delivered.  The  Poison  Iron 
Works  Co.,  of  Toronto,  will  furnish  two  compound  cross  condens 
ing  engines,  at  the  price  of  $7,800.  The  tenderers  for  electric 
plant  were  :  Western  Electric  Co.,  Chicago  ;  Canadian  General 
Electric  Co.,  Toronto;  Royal  Electric  Co.,  Montreal  ;  and  I'nited 
Electric  Co.,  Toronto.  For  engi-ies  the  tenderers  were:  Poison 
Co.,  Toronto  ;  Goldie  &  McCulloch  Co.,  Gait  ;  John  Inglis  & 
Sons,  Toronto  ;  and  Robb  Engineering  Co.,  Amherst. 


TRADE  NOTES. 

The  Royal  Electric  Company  are  installing  in  the  premises  of  the 
Hudsons  Bay  Company  at  Winnipeg   a  complete  electric  lighting  plant. 

The  Montreal  Island  Belt  Line  Railway  Company,  of  Montreal,  have 
purchased  four  additional  C.G.E.  looo  railway  motors  from  the 
Canadian  (Jeneral  Electric  Company. 

The  Hamilton  Brass  Mfg.  Company,  of  Hamilton,  are  installing  in 
their  factory,  a  30  h.p.  S.K.C.  induction  motor  to  drive  their  shafting. 
They  are  also  being  lit  throughout  by  electricity. 

The  British  CoUiml>ia  Sugar  Refining  Company,  of  Vancouver,  B.  C, 
are  increasing  their  lighting  plant,  and  have  purchased  another  500  light 
multipolar  dynamo  from  the  Canadian  General  P^lectric  Company. 

The  Cataract  Power  Company,  of  Hamilton,  are  installing  in  the 
premises  of  the  Norton  Mfg.  Company,  three  15  h.p.  and  one  20  h.p. 
.S.K.C.    induction    motors  to  operate  the  entire  factory  by  electricity. 

The  Canadian  Pacific  Railway  Company  have  just  placed  an  order 
with  the  Canadian  General  Electric  Company  for  one  75  h.p.  in- 
duction motor,  and  one  75  h.p.  synchronous  motor  which  are  to  be 
used  at  their  smelter  at  Trail,  B.  C. 

The  Dowswell  MIg.  Co.,  of  Hamilton,  Ont.,  are  having  installed  in 
their  works  one  30  h.p.  two-phase  motor  of  the  Royal  Electric 
Company's  make.  The  current  for  this  installation  is  to  be  taken  from 
the  Cataract  Power  Company's  service. 

The  B.  Greening  Wire  Co.,  of  Hamilton,  Ont.,  had  installed  in 
their  works  about  three  months  ago,  a  40  h.p.  S.K.C.  two-phase 
motor  by  the  RoypI  Electric  Co.  They  seceive  their  current  from  the 
Cataract  Power  Co.  This  has  worked  so  satisfactorily  that  they  have 
placed  an  additional  order  for  one  50  h.p.,  one  30  h.p.  and  one  20 
h.p.  motors  of  the  same  type,  to  operate  their  entire  works  by  electricity. 


The  Electrical  News  acknowledges  receipt  of  the  annual  report 
issued  by  the  Engineering  Society  of  the  .School  of  Practical  .Science, 
Toronto.  Among  the  papers  of  interest  to  the  electrical  and  steam 
engineering  fraternity  are  the  following  :  "  Modern  .Systems  ol  Interior 
Wiring,''  by  L.  B.  Chubbuck  ;  "Construction  of  the  Cataract  Power 
Company's  Plant  at  Decew  Falls,"  by  W.  Hemphill  ;"  The  High 
Pressure  Steam  Boiler,"  by  E.  Richards. 


Built  tor  Hard  'Work. 


Northey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating  of 
electrical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  that  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a   gentleman's  residence  or  small  town. 
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WATER  POWER  DEVELOPMENT  AT  CHAMBLY. 

Bv  Charles  W.  Haas. 
At  the  present  time,  when  the  development  of  desirable  water 
powers  and  the  electrical  transmission  and  utilization  of  the  energ-y 
thereby  obtained  is  attracting  such  widespread  consideration  from 
both  capitalists  and  manufacturers,  the  attention  of  the  reader  is 
directed  to  the  original  features  and  subsequent  improvement  of 
the  power  site  at  Chambly,  P.Q.,  some  eighteen  miles  from  Mont- 
real, on  the  Richelieu  river.  This  stream,  as  is  generally  known, 
is  the  outlet  of  Lake  Champlain.  It  has  a  strong  current,  and 
before  the  building  of  the  big  dam  at  Chambly  ils  course  near  that 
point  was  broken  up  by  a  series  of  rapids.  It  was  to  the  possi- 
bilities of  development  which  were  offered  at  this  place  thai  the 
attention  of  tlie  Royal  Electric  Company  of  Montreal  was  directed 
early  in  1893,  when  the  rapid  increase  in  their  business  made  it 
apparent  that  more  power  would  soon  be  demanded,  and  that 
unless  other  arrangements  were  made,  an  addition  to  Iheir  steam 
plant  would  be  necessitated.     .After  due  consideration,  therefore. 


These  plans  called  for  one  power  house  and  one  dam,  the 
latter  built  of  concrete  ;  and  by  the  use  of  horizontal  wheels  and 
direct  conpecled  generators,  it  was  proposed  to  develop,  under 
the  head  of  28  feet  before  mentioned,  a  total  of  20,000  h.p.,  or 
5,000  h.p.  more  than  the  plans  of  18593,  3'  ^  cost  of  about  $28  per 
h.p.,  exclusive  of  the  electrical  machinery.  In  order  to  satisfy 
themselves  fully  regarding  the  most  practical  plan  to  adopt, 
still  a  third  engineer  was  called  in,  that  his  views  of  the  feasa- 
bility  of  developing  the  power  under  one  head  of  28  feet 
might  be  obtained.  The  preparation  of  his  plans  and  esti- 
mates consumed  nearly  a  year's  time,  and,  when  submitted, 
were  found  to  fully  endorse  the  idea  of  one  dam  and  one 
power  house,  thoi'gh  they  called  for  a  timber  crib  dam  filled 
with  stone.  It  was  estimated,  however,  that  the  cost  of  the 
timber  crib  dam  therein  suggested  would  have  been  some 
$40,000  more  than  the  concrete  dam  called  for  in  the  plans  of 
Engineer  Rice. 

In  the    meantime    the    Chambly    Manufacturing  Company    had 


Fig. 


-General  View  of  the  Chamblv  Power  Plant. 


they  secured  an  option  on  this  water  power  at  Chambly,  extend- 
ing from  Chambly  Basin  tor  about  four  miles  up  the  river, 
and  had  preliminary  plans  and  estimates  made.  These  first 
plans  contemplated  developing  15,000  h.p.  by  building  two  dams 
and  two  power  houses,  each  for  12-feet  head,  at  a  cost,  exclusive 
of  the  electrical  machinery,  of  about  $80  per  h.p.  Vertical 
turbine  wheels  and  gears  and  timber  crib  dams  were  proposed. 
In  the  spring  of  1894  A.  C.  Rice,  of  Dayton,  Ohio,  a  hydraulic 
engineer  of  wide  experience,  was  requested  to  examine  the  pro- 
posed water  power  and  to  prepare  plans  and  estimates  for  its  de- 
velopment. He  observed  that  the  question  of  anchor  ice  (frazil) 
was  one  that  demanded  serious  consideration  in  designing  a  plant, 
where,  as  in  this  case,  the  development  of  uninterrupted  powef 
was  contemplated.  This  was  the  more  app.irent  because  con- 
siderable trouble  from  this  source  had  been  experienced  by  the 
cotton  mills  on  the  Chambly  side  of  the  river,  where  water  power 
to  a  limited  extent  had  been  utilized  for  some  time.  The  records 
showed  that  the  water  in  the  Chambly  Basin  had  been  known  to 
rise  nearly  8  feet  by  reason  of  the  accumulation  of  anchor  ice 
flowing  down  the  river.  Engineer  Rice  concluded,  however,  that 
if  the  power  house  were  properly  located,  and  the  power  were  de- 
veloped under  one  head  of  28  feet,  there  would  be  no  anchor  ice 
to  interfere  with  the  operation  of  the  plant  ;  anJ.  he  prepared  his 
plans  accordingly. 


been  organized,  the  principal  stockholders  in  it  being  the  men 
who  composed  the  Royal  Electric  Company.  They  took  over  the 
water  power  options  which  had  been  secured  by  the  Royal 
Electric  Company,  and  proceeded  to  carry  out  the  projects  of 
their  predecessors.  The  plans  of  A.  C.  Rice  were  adopted,  and 
in  -August,  iSg6,  a  contract  was  entered  into  with  the  Stilwell- 
Bierce  &  Smith-Vaile  Company,  of  Dayton,  Ohio,  whereby  they 
were  to  take  the  river  and  conditions  just  as  they  were  at 
that  time,  develop  (he  power  demanded,  and  turn  the  whole 
plant  over  to  the  Chambly  Manufacturing  Company  ready  to 
run,  except  that  they  were  not  to  furnish  the  electrical  machinery 
required. 

Oct.  I,  1896,  work  was  begun  on  the  cofferdams,  and  during 
that  winter  some  10,000  cubic  yards  of  rock  were  excavated 
under  the  power  house  and  in  the  tail  race.  The  concrete  work 
on  the  dam  and  power  house  was  commenced  May  1  of  the 
following  year,  and  on  Oct.  28,  1897,  upon  the  completion  of  this 
portion  of  the  work,  the  waste  gates  were  closed,  and  the  water 
began  flowing  over  the  crest  of  the  big  dam,  the  length  of  which, 
including  the  waste  gate  walls,  is  nearly  1,900  feet.  Unfor- 
tunately, at  the  time  the  water  began  flowing  over  the  dam,  some 
of  the  concrete  was  only  two  weeks  old,  and  owing  to  the  very 
low  temperature  of  the  water  it  set  very  slowly  ;  so  that  when  the 
ice,  some  two  feet  in  thickness,  went  out  of  the  pond  in  the  spring, 
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it  did  some  damage  to  the  apron  ol"  the  dam,  repairs  to  wliieh 
where  made  after  the  low  water  m  tlie  fall  of  1898. 

Having  in  mind  the  highest  recorded  rise  in  the  Chambly  Basin 
due  to  the  accumulation  of  frazil,  the  engineer  located  the  power 
house  about  2,000  feet  further  up  the  river,  and  established  the 
tail  water  level  about  four  feet  above  the  low  water  level  in  the 
basin,  making  the  wheel  pits  deep  enough  and  the  draft  tubes 
long  enough  so  that  if,  as  he  anticipated,  it  was  demonstrated 
that  there  would  be  no  further  trouble  from  anchor  ice  after  t'le 
power  was  developed,  the  tail  race  could  be  excavated  four  feet 
deeper,  thereby  increasing  the  power  about  2,800  I). p.  without 
any  change  in  the  machinery. 

The  forebay  and  wheel  chambers  are  built  in  ten  sections, 
with  walls  5  feet  thick  between  the  chambers.  The  wheel  pits 
are  built  in  seventeen  sections,  with  walls  2  feet  6  inches  thick  to 
carry  the  generator  floor  and  power  house,  and  bringing  one  wall 
directly  under  the  centre  of  each  generator.  Through  the  arches 
and  over  the  wheel  chambers  there  are  manholes  6  feet  in 
diameter  directly  over  the  centre  of  the  wheels,  so    that  any  part 


suppUiiig  the  c^illvMi,  woiWi'ii  ;mu1  ^m^i  milK  .-I  \,  I  .  W  ;ll.-i  \  Son 
with  power.  On  the  rear  side  of  the  waste  g.ite  wall,  around  the 
gate  openings,  is  a  continuous  southern  pine  timber  frame,  built 
into  the  wall  flush  with  the  face,  to  receive  the  gale  frames.  The 
waste  gates  and  frames  are  cast  iron  and  each  gale  is  set  on 
sixteen  rolls,  so  that  with  the  operating  device  on  the  lop  of  the 
walls,  two  men  can  operate  a  gate  under  any  condition  of  water 
in  the  river.  On  the  top  of  this  waste  gate  abutment  wall  is  a 
pipe  protection  railing  about  4  feel  high,  extending  from  the 
corner  of  the  power  house  to  the  end  of  the  abuimeiil  at  the  crest 
of  the  dam. 

The  specifications  were  carefully  drawn  up,  and  called  for  a 
high  quality  of  work  throughout.  Some  idea  of  the  amount  of 
labor  involved  may  be  gained  from  the  stalemenl  that  the  engin- 
eer's estimates  included,  among  other  items,  over  91,000  cubic 
yards  of  rock  excavation,  33,763  cubic  yards  of  concrete  work, 
and  something  like  36  tons  of  half-inch  round  iron,  this  last-named 
material  being  built  into  the  dam.  .All  of  the  eleiliical  work  and 
machinery  was  furnished  and  installed  by  ihc  Royal  Klectric  C"om- 
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side  elevation  looking  up  the  river. 
Fig.  2. — Plan  and  Elevation  of  Power  House. 


of  the  wheels  can  be  removed  from  the  outside  of  the  generator 
room.  The  forebay,  wheel  pit  walls  and  power  house  foundations 
are  built  of  concrete  ;  while  the  power  house  above  the  abutment 
and  gallery  floors  is  a  steel  and  brick  structure  75  feet  wide,  308 
feet  long  and  30  feet  high  from  the  floor  to  the  chord  of  the  roof 
trusses.  The  walls  are  13  inches  and  17  inches  thick,  with  one 
course  of  brick  outside  of  the  steel  structure.  The  inside  of  the 
power  house  walls  is  plastered  with  cement  mortar,  finished 
smooth  and  painted.  Fig.  2  shows  plan  and  elevations  of  the 
power  house,  and  illustrates  clearly  the  general  arrange- 
ments. 

Joining  the  river  end  of  the  power  house  and  forebay  walls  is  a 
waste  gate  abutment  wall.  This  wall  is  27  feet  wide  on  the  base, 
8  feet  wide  at  the  top,  and  is  about  33  feet  high  and  185  feet  long. 
It  is  provided  with  15  waste  gates,  each  having  an  opening  4  by 
6  feet. 

The  dam  is  26  feet  wide  on  the  base,  6  feet  wide  at  the  crest, 
aud  is  18  feet,  high  above  the  apron  ;  while  the  total  height  varies 
from  20  to  28  feet,  witn  the  crest  4  feet  below  the  abutment.  The 
overflow  dam  extends  up  the  river  1,151  feet,  thence  across  the 
river  550  feet,  where  it  joins  the  abutment  on  the  Chambly  side. 
This  abutment  has    three    feeder    pipes   6   feet   in    diameter,    for 


pany,  of  Montreal.  The  heavy  machine  work  was  done  in  their 
shops  at  Montreal,  the  lighter  work  and  assembling  being  done  at 
the  power  house  at  Richelieu.  This  made  the  progress  of  this 
portion  of  the  work  very  slow  and  expensive  ;  but,  as  the  power 
was  to  be  used  in  the  city  of  Montreal,  and  the  wire  line  had  to 
cross  the  St.  Lawrence  river  on  the  new  Victoria  bridge,  it  has 
been  impossible  to  deliver  power  in  the  city  until  the  completion 
of  the  bridge.  Aside  from  this,  the  disrupted  ownership  of  a 
certain  strip  of  ground  lying  between  the  city  limils  and  the  abut- 
ment of  the  bridge  would  still  have  made  it  doubtful  as  to  just 
when  the  current  could  be  delivered  at  the  sub-station  in  Montreal, 
even  if  the  bridge  were  finished. 

The  exciter  wheels  were  first  started  Nov.  18,  1897,  and  the 
first  power  from  them  was  delivered  to  a  saw  and  grist  mill  at 
Richelieu,  situated  about  one  mile  from  the  power  house,  Jan.  27, 
1898.  The  generator  wheels  were  started  Feb.  22,  and  the  first 
generator  was  connected  to  the  wheels  May  26,  1898. 

The  wisdom  of  developing  the  power  under  one  head  of  28  feet, 
with  the  idea  of  obviating  the  trouble  previously  experienced  with 
frazil,  was  fully  demonstrated  during  the  winters  of  1897-98  and 
1898-99,  when  the  cotton  mills  ran  continuously  without  any  trouble 
whatever;  while  at  the  same  time  the  exciter  wheels  were  operat- 
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ing,  and  the  waste  gates  were  discharging  more    water  than   the 
large  wheels  will  ever  use. 

Twelve  inches  of  the  outside  face  of  all  the  walls  and  the  dam 
itself  is  built  of  concrete  composed  of  one  part  best  Portland 
cement,  two  parts  good  clean  sharp  sand,  and  five  parts  of  broken 


gates.     Fig.  3  shows  sectional  elevation  through  the  wheels  and 
power  house. 

The  27-inch  wheels,  each  of  which  develops  200  h.p.  and  260 
revolutions  per  minute  under  28-foot  working  head,  are  used  to 
drive  the  exciting  generators.     Each  of  these  exciting  generators 


Fig.  3. — Section.^l  Elevations  throigh  Wheels  ane  Power  Hoise. 


stone  that  would  screen  two  inches,  while  the  inside  portion  of 
the  dam  is  built  of  large  blocks  of  stone  excavated  from  the  tail 
race  and  filled  solid  with  concrete. 

The  full  turbine  equipment  will  consist  of  16  pairs  of  46-inch 
cylinder  gate  horizontal  wheels,  and  two  single  27-inch  cylinder 
gate  horizontal  wheels  ;  all  of  the  "Victor"  type.  The  48-inch 
wheels  are  used  for   driving   the   generators,    each    two   pairs  of 


requires  175  h.p.,  leaving  25  h.p.  in  each  wheel  for  regulation,  which 
is  provided  by  a  Snow  mechanical  governor  for  each,  mounted  in 
front  of  the  wheel  chamber.  Seetional  elevations  through  the 
exciter  wheels  and  power  house  are  shown  in  Fig.  4.  At  the  pre- 
sent time  both  the  exciter  wheels  are  in  place,  and  eight  pairs  of 
the  generator  wheels.  The  power  house,  forebay  and  wheel 
chambers   are,   of  course,   arranged   for   the   reception  of  the  re- 
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Fig.  4. — Sectional  Elevations  through  Exciter  Wheels  and  Power  House. 


turbines  constituting  one  unit,  which  will  develop  2,648  h.p.  and 
153  revolutions  per  minute  under  28-foot  working  head.  Each 
unit  furnishes  the  motive  power  for  one  of  the  2,500  h.p.  genera- 
tors, leaving  in  the  wheels  148  h.p.  for  regulation.  For  each  two 
pairs  of  these  wheels  there  is  provided  a  Giesler  electrical  gover- 
nor mounted  in  front  of  the  wheel  chamber,  with  a  suitable  hand 
wheel  located  near  the  governor  and  generator  for   operating  the 


maining  eight  pairs  of  generator  wheels  as  soon  as    the  Chambly 
Manufacturing  Company  may  call  for  them. 

Fig.  5  shows  the  exterior,  and  Fig.  6  the  interior  of  the  power 
house.  It  will  be  observed  that  it  is  light  and  roomy  ;  the  gen- 
erators on  one  floor  and  the  switchboards  in  the  gallery  above 
where  the  operator  can  have  an  unobstructed  view  of  the  whole 
generator  room. 
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The  entire  plant  affords  an  excellent  eNample  of  modem  engin- 
eering; practice,  and  great  credit  is  due  both  to  the  engineer  and 
the  builders  of  the  (wwerful  turbines  and  generators.  Unusual 
interest  has  been  manifested  in  the  progress  of  the  work  by  pro- 
minent engineers,  and  the  plant  has  been  visited  by  a  number  of 
the  leading  engineering  societies. 

The  four  sets  of  wliccls   and  generators  were  started  April    lo 


for  a  continnous  trial  run  of  thirty  days,  as  provided  for  in  the 
contract  between  the  Chambly  Manufacturing  Company  and  the 
contractors  for  the  ■valer-power  equipment.  The  results  have 
been  very  satisfactory  indeed,  and  a  rheostat  test  of  the  gener- 
ators has  shown  as  high  at  3160  h.p.  output  of  one  generator  with 
about  a  30-foot  head  of  water  on  the  wheels.  As  soon  as  the 
wire  line  to  Montreal  can  be  completed,  the  abundant  supply  of 
electrical  power  available  will  prove  of  immense  value  to  the  in- 
dustrial interests  of  the  city,  and 
will  mark  Ihe  beginning  of  an 
era  of  greatly  improved  condi- 
tions. 

All  the  iron  and  steel  work, 
including  Ihe  waste  gates,  hand 
rail,  rack  frame  and  rack,  wheels, 
draft  tubes,  steel  structural  work 
in  building,  traveling  crane  and 
crane  track,  was  furnished  by 
the  Slillwell-Bierce  &  Smith-Vaile 
Co.,  who  contracted,  as  before 
stated,  for  the  entire  hydraulic 
plant;  bul  sub-let  the  work  of  ex- 
cavation and  building  to  Peter 
Lyall  &  Sons,  of  Montreal. — 
Electrical  World. 


PERSONAL. 
Mr.  Edward  Bailey,  electrician  lor  the  Perth   Waterworks  Co., 
has  removed  to  Montreal,  where  he  has  obtained  a  more  lucrative 
position. 

In  the  recent  bye-election  in  North  Waterloo,  Mr.  I..  J.  Mioil- 
haupl,  president  of  the  Berlin  Gas  &  Electric  Company,  whs 
elected  to  a  seat  in  Ihe  Ontario  legislature,  defeating  his  op- 
ponent by  1 16  voles. 

To  Professor  Pean  Bovey,  of 
the  Faculty  of  Applied  -Science 
of  .McCill  I'niversily,  Montreal, 
belongs  the  distinguished  honor 
of  being  elected  a  member  of  Ihe 
Council  of  the  Institute  of  Civil 
Engineers,  of  England. 

The  Elixtkkai,  Nkws  learns 
with  regret  that  Mr.  J.  Wilson, 
superinlondcnt  of  llie  C.  P.  R. 
telegraphs  in  British  Columbia, 
has  been  confined  to  the  hos- 
pital at  Nelson  through  ser- 
ious illness.  He  is  now,  we 
understand,  almost  recovered. 
Mr.  Nelson  Graburn,  assistant 
superintendent  of  the  Montreal 
Sireet  Railway,  has  resigned  his 
position,  and  will  shortly  go  to 
Glasgow,  Scotland,  where  he  will  become  superintendent  of  the 
Glasgow  Corporation  tramways.  Mr.  Graburn,  while  assistant 
to  Mr.  McDonald,  had  charge  of  Ihe  electrical  equipment  of  Ihe 
company. 

Mr.  Wm.  W.  Grant,  of  Ihe  engineering  and  sales  deparlmeni  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  has  been 
transferred  from  the  New  York  office  of  that  company  to  ihe 
office  of  the  Canadian  agents  of  the  company,  Messrs.   Ahearn  & 


Power  Plant. 


CANADIAN  ASSOCIATION 

OF  STATIONARY 

ENGINEERS. 

Montreal  No.  i,  C.  A.  S.  E., 
have  decided  to  hold  a  picnic  and 
games  on  Saturday,  July  15th, 
at  Cartierville.  This  picnic  is 
being  held  for  the  purpose  of 
assisting  the  mechanical  library 
of  the  association. 

James  Aikins,  secelary  of 
Brockville  No.  15,  furnishes  the 
following  list  of  the  officers  of 
that  branch  :  Past  president, 
John  Grundy ;  president,  Wm. 
Robinson  ;  vice-president,  Chas. 
L.  Bertrand ;  recording  secre- 
tary, Jas.  Aikens  ;  treasurer,  VV.  F.  Chapman ;  conductor, 
Clarence  Van-Arnum ;  doorkeeper,  Victor  Hannan  ;  trustees, 
Edward  Devine  and  James  McRitchie. 


The  City  Council  of  Toronto  have  awarded  the  contract  for 
electrical  apparatus  to  be  used  for  lighting  the  new  city  and 
county  buildings  to  the  Canadian  General  Electric  Company. 
The  plant  consists  of  one  100  kilowatt  direct  connected  unit, 
together  with  switchboard  and  instruments. 


Kk;.  b.  — Interior  of  Power  House.— Chamulv  Power  Plant. 


Soper,     Ottawa.      The    Westinghouse    Company's      business    in 
Canada  is  assuming  large  proportions. 

Mr.  J.  Wm.  Morris,  a  graduate  of  McGill  University,  Montreal, 
has  gone  to  Kingston,  Jamaica,  having  received  the  appointment 
of  electrical  superintendent  of  the  si  reel  railway  there.  Since 
graduating  Mr.  Morris  has  held  the  position  of  superintendent  of 
the  St.  John  and  Moncton,  N.  B.,  railway  systems,  and  has 
occupied  a  responsible  position  with  the  Royal  Electric  Company, 
of  Montreal. 
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BUSINESS  PROGRAMME. 
Wednesday,  June  28x11. 
Meeting  of  Executive  Committee. 

Opening  of  first   session    in    Convention  Hall,  New 
New  Royal  Hotel. 
President's  Address. 
Reading"  Minutes  of  Last  Meeting. 
Secretary-Treasurer's  Report. 
Reports  of  Committees  and  General  Business. 
Presentalion  of  Papers. 
Discussion. 

Thirsdav,  JiNE  29TH. 
Consideration  of  Reports  of  Committees. 
Election  of  Standing  Committees. 
Selection  of  Place  and  Time  of  next  Meeting. 
General  Business. 
Presentation  of  Papers. 
Discussion. 

Presentation  o{  Papers.  • 

Discussion, 

Friday,  June  30TH. 
Election  of  Officers. 
Unfinished  Business. 


A.  A,  Uion,  Oit.iwa. 


ACCOMPANYING  the  programme  of  the  forth- 
coming annual  convention  of  the  Canadian 
Electrical  Association,  printed  above,  will  be 
found  in  succeeding  pages,  particulars  and  illustrations 
of  some  of  the  elec- 
trical and  other  fea- 
tures of  interest  in 
and  about  the  city  of 
Hamilton,  where  the 
event  will  take  place. 
Some  of  our  read- 
ers will  recollect  that 
the  first  convention 
of  the  Association, 
following  soon  after 
its  organization,  took 
place  in  Hamilton. 
The  success  then 
achieved  was  such 
that  the  promoters 
felt  encouraged  to  go 
forward,  and  the  sub- 
sequent history  of 
the  Association  has 
been    one    of    steady 


Convention  IlEAnoiARTERS — New  Rovai.  llon-i,,  Hamilton. 


LIST  OF  PAPERS. 
"  Meters  and  Meter  Rates." 
*'  Cost  of  Electric  Power  Produced  from  a  Steam  Plant.' 

C.  B.  Hunt,  London,  Got. 

"  Inspection  "  :  Compulsory  inspection  of  installations  :    Montreal  Fire  Commi»sion- 

ers   Report  as  to  causes  of  fire.  w.  J.  Plewes,  Montreal 

"  Long  Burning  Enclosed  Arc  Lamps."  W.  A.  TurLayne,  Hamilton,  Ont. 

"  The  Incandescent  Lamp  lor  Central  Stations,"  considering  efficiency  candle  power 

distribution  of  light,  regulation,  and  whether  220  to  240  volt  lamps  are  likely  ti 

come  into  general  use,  also  a  reference  to  the  Nernst  lamp. 

E.  E.  Cary,  St.  Catharines,  Ont. 

"Central  Station  Accounting  from  a  Business  Standpoint."  P.  H.  Hart,  Montreal. 

"Transformer  Economy."  F.  H.  Leonard,  Jr.,'  VlontreaK 

In  addition  to  the  papers,  there  will  be  a  few  matters   for  general  discussion    also  a 

tjuestion  Box."  ' 

SOCIAL  FEATURES. 

Wednesday,  June  2Sth. 
7.30  r.M.— Trip  to  Burlington  Beach  and  excursion  on  the  Lake,  returning  by  Ham- 
ilton Radial  Radway,  visiting  en  route  the  power  stations  of  the    Hamilton 
Stieet  Railway  Company  and  the  Hamilton  Radial  Railway  Company. 

Thursday,  June  29TH. 

5.00  P.M.— Trip  to  Grimsby  over  the  Hamilton,  Grimsby  and  Beamsville  Electric 
Railw.ay,  and  on  return,  visit  to  the  Hamilton  Electric  Light  &  Power  Com- 
pany's power  station 

9.00  l-.M.— Annual  Association  Bantjuet,  New  Royal  Hotel. 

Friday,  June  30TH. 
12.30  P.M.— Take  train  on  Grand  Trunk  Railway  for  visit  of  inspection  to  the  Cataract 
Power  Company's  works  at  DeCew  Falls  ;  leaving  for  Hamilton  and  points  east 
and  west  at  5.31  p.m. 

successful  promoters  of  its  welfare.  There  should  be  a 
reunion  of  all  these  at  the  coming  meeting,  in  addition 
to  an  attendance  of  the  majority  of  those  whose  mem- 
bership dates  from  a  later  period.      Not  only  so,    but   it 

may  reasonably  be 
expected  that  electric 
lighting  companies 
throughout  the  pro- 
vince will  mark  their 
appreciation  of  the 
value  of  the  Associa- 
tion's recent  efforts 
to  conserve  the  rights 
of  the  electric  light- 
ing industry,  by  sub- 
mitting their  names 
for  membership  at  or 
previous  to  this  meet- 
ing. 

From  an  electrical 
point  of  view,  espec- 
ially, Hamilton  has 
made  wonderful  pro- 
gress since  the  time 


^ib-J^L  fi    '^  ^  7*sL  *~  > 


development.  In  the  proceedings  of  the  first  convention 
held  June  14th,  15th  and  16th,  1S92,  are  recorded  the 
names  of  several  gentlemen  who  are  still  members  of 
the  various  committees  of  the  Association,  and  are 
regarded    as    being     among     the     most     active     and 


when  the  first  conven- 
tion of  the  Association  met  there.  Ottawa  and  Montreal 
were  then  the  only  important  electrical  centers  in 
Canada.  Recent  developments  have  placed  in  the 
same  rank,  Hamilton,  Quebec  and  other  cities. 

The  enterprise  of  the  citizens  of  Hamilton   in  this  di- 
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rection  is  seen  in  the   numerous  cicclric  railway  systems  consists  ol  _^5  mulm    i.ai>,    buill    by  Jones,  of  Troy,  N. 

which  now  radiate  from   that  centre.      By  the  construe-  Y.,  and  15  trailers.      The  electrical  eijuipment  is  West- 

tion  of  these  railways   Hamilton  has  attracted  to  itself  inghouse    exceptinjj    one    equipment    of   G.    K.    1,200, 

the  trade  of  a  large  and  prosperous  territory,   and  has  which  is  used  on  a  water  car  for  sprinkling  the   streets, 

thereby    greatly    increased  its  commercial    importance  this  being  done  under  special    contract  with  the  city, 

and    prosperity.     The    Cataract  Power  Co.   represents  The  road  extends  to  Dundurn  Park,  owned  by    Senator 

the  greatest  and    boldest  enterprise  of   the  citizens    of  iMclnnes,  which  is  one    of   the  finest  in    the  Dominion, 

Hamilton  in  this  direction.      By  successfully    providing  and  also  connects  with  two  inclines,  one  at   the  head  of 

for  the  generation  and   transmission  of   at  least   8,000  James  street  and  one  at  the    head  of  Wentworth  street, 

horse  power  of  electrical  energy,   from  a  water  power  The  power  house  of  the    Hamilton    Street  Railway  Co. 

situated  near  St.  Catharines,   they    have,   so    to  speak,  is  a  brick    and   stone    structure   situated    at  the  foot  of 

taken  the  wind  out  of  the  sails  of  the  electric  power  Hughson  street,  on  the  shore  of    Hamilton    Hay.      The 

companies  at  Niagara   Falls,   so  far  as  the  market  for  motive  power    consists   of  wheelock  tandem  compound 

power  between  St.  Catharines    and  Toronto  is  concern-  condensing  engines,  six  boilers  and  Westinghouse  dyna- 

ed.      Having  got  their  plant  in  successful  operation,  the  mos.     The    officers  of  the    company  are    as    follows  : 

question  of  finding  a  market  for  all  the  power  which  President,  Edward  Martin,  Q.  C;  vice-president,    John 


can  be  developed  at 
their  works  is  under- 
stood to  be  now  engag- 
ing the  attention  of  the 
management,  and  it 
need  cause  no  surprise 
if  before  or  shortly  fol- 
lowing the  convention, 
the  rumored  consolida- 
tion under  one  man- 
agement of  all  the  elec- 
tric light  and  railway 
companies  having  their 
headquarters  in  Hamil- 
ton, should  become  an 
accomplished  fact. 
These  electrical  de- 
velopments, combined 
with  the  numerous  other 
features  of  interest  set 
forth  by  the  programme, 
together  with  the  at- 
tractiveness of  the  city 
itself,  and  its  central 
location  and  accessa- 
bility  by  rail  and  water, 
should  ensure  for  the 
coming  convention  a 
large  attendance  and  a 
full  measure  of  success. 
The  local  committee 
having  charge  of  the 
convention      arrange- 


CiTY   Hall,  Hamilton,  Ont. 


\.  Bruce  ;  secretary- 
treasurer  and  manager, 
J.  B.  Griffiih  ;  electri- 
cian, V.  H.  Waggoner. 
Besides  the  Hamilton 
Street  Railway,  the  city 
is  fast  becoming  the 
centre  of  a  magnificent 
system  of  radial  rail- 
ways. The  longest  road 
is  the  Hamilton,  Grims- 
by and  Heamsvilie  elec- 
tric railway,  which 
travels  east  to  Grimsby 
and  Beamsville,  a  dis- 
tance of  24  miles,  pass- 
ing through  a  country 
that  for  years  has  been 
known  as  the  fruit  gar- 
den of  Canada.  The 
power  house,  a  brick 
and  stone  structure,  is 
situated  at  Stoney 
Creek,  about  midway 
between  the  two  termin- 
als of  the  road.  The 
generating  plant  con- 
sists of  two  Westing- 
house  dynamos,  300 
h.p.  capacity  in  engines, 
and  two  20oh.p.  in  tubu- 
lar boilers.  The  cars 
consist    of    nine    motor 


ments  is    as    follows  :     Messrs.    George   Black,   super-  cars  and  five  trailers.      Mr.  A.  J.  Nelles  is  secretary  and 

intendent    G.  N.  W.    Telegraph    Company,    chairman;  manager    of   the    road,    and    Mr.  C.    Fraser  chief  elec- 

Mark     Thomas,      manager       Hamilton     and      Dundas  trician. 

Railway;     H.    R.    Leyden,    manager    Cataract    Power  ^^^^    Hamilton    Radial    electric    railway     leaves    the 

Company  ;    Gordon  J.    Henderson,  manager   Hamilton  ^^y  ^,y  ^^^  north-east,  skirting   the  bay    shore  until  the 

Electric    Light    &    Power    Company  ;     A.    J.     Nelles,  ^^^^^  -^  reached,  then  crossing  the  beach    and    passing 


manager  Hamilton,  Grimsby  &  Beamsville  Railway  ; 
Wilfred  Phillips,  manager  Niagara  Falls  Park  &  River 
Railway  ;  A.  B.  Smith,  G.N.W.  Telegraph  Co.;  E.  E. 
Cary,  manager  Packard  Electric  Company  ;  J. 
Griffith,  manager  Hamilton  Street  Railway  ;  C. 
Green,  manager  Hamilton  Radial  Railway. 


B. 
K. 


between  handsome  villa  residences  to  the  village  of 
Burlington,  ten  miles  from  the  city  of  Hamilton.  Two 
C.  G.  E.  generators  of  400  k.  w.,  500  h.p.  in  engines, 
and  300  h.p.  in  boilers,  comprise  the  equipment  of  the 
power  house,  which  is  located  at  Burlington.  Six 
motor  cars  and  two  trailers  are  operated.  Mr. 
C.  K.  Green  is  manager  and  Mr.  C.  G.  French  chief 
electrician. 

In  the  year  1896  the  Hamilton  and    Dundas  railway, 


THE  ELECTRIC    RAILWAY    SYSTEMS. 

The  Hamilton  Street  Railway  was  the  first  in  Canada 
to  be  operated  enitrely  by  electricity,  the  old  horse  car 
system  being  converted  to  electric  power  in  the  year  then  operated  by  steam,  was  converted  to  an  electric 
1892.  This  system,  operating  within  the  city  limits,  spstem.  It  extends  from  Hamilton  to  Dundas,  about  5 
comprises    11    miles    of  double  track.      The  equipment      miles  to  the   west.      Mr.  Mark  B.  Thomas    is    manager 
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of    the    road    and     Mr.     1'.     iMcCullougli     chief    electri- 
cian. 


THE    C.^T.ARACT    POWER    fOMP.ANV. 

The  magnificent  enterprise  of  the  Cataract  Power 
Company  has  already  been  described  in  the  Ei.ectkk  al 
News.  Power  is  generated  near  St.  Catharines,  Ont., 
and  transmitte'^,  at  a  pressure  of  24,000  volts,  to  the 
"ity  of  Hamilton,  a  distance  of  35  miles.  In  a  paper 
by  Mr.  VVm.  Hemphill,  read  before  ihe  Engineering 
Science  of  the  School  of  Practical  Science,  Toronto,  we 
find  the  following  additional  particulars  regarding  the 
construction  of  the  steel  pipe  that  carries  the  water 
from  the  reservoir  at  the  edge  of  the  mountain  to  the 
wheels  in  the  power  house  :  The  pipe  is  735  feet  long, 
8  feet  6  inches  in  diameter  at  the  top,  and  7  f°et  6 
inches  at  the  bottom  ;  it  is  _J4^-inch  thick  at  the  top  and 
gradually  increases  to  a  thickness  of  13-16-inch  at  the 
bottom,  both  tranverse  and  longitudinal  seams  being 
double  riveted.  This  pipe  is  large  enough  to  supply 
6,000  h.p.  At  the  lop  of  the  mountain,  the  stone  was 
dug  out  to  a  depth  of  8  or  10  feet,  the  pipe  laid  in  this, 
and  securely  fastened  by  concrete  in  the  mason  work, 
heavy  flanges  having  first  been  riveted  to  the  pipe.  The 
flanges  were  necessary  as  a  great  part  of  the  weight  of 
the  pipe  is  supported  at  the  top.  At  the  upper  end  of 
the  pipe,  suitable  grates  are  placed,  to  keep  out  ice  and 
drift  wood.  As  the  current  in  the  canal  is  very  slow, 
there  is  not  much  danger  arising  from  drift  ice.  At 
distances  of  15  feet  down  the  side  of  the  mountain  solid 
blocks  of  mason  work  are  built    for  the  pipe  to  rest  on. 


The  illustration  shows  a  longitudinal  cross-section  of 
this  expansion  joint.  At  B  is  shown  how  two  sections 
of  the  pipe  slide,  one  inside  the  other,  with  a  piston 
and  cylinder  action,  forming  a  sliding  joint.  At  C  is 
shown  an  iron  ring,  fastened  with  angle  iron  as  shown, 
and  this  forms  a  sliding  joint  at  D.  At  A  is  a  12-inch 
opening  in  the  pipe,  through  which  the  water  can  flow. 
There  are  two  of  these   holes.      The  water   fills  this  por- 
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Cross-Section  of  Expansion  Joint  in  1'ipk. — Cataract 
Power  Companv. 

tion  of  the  joint,  and  the  pressure  of  the  water  against 
C  has  a  tendency  to  keep  the  lower  part  of  the  pipe  in 
place.  The  water  presses  against  li,  causing  a  little 
spring  in  the  joint.  The  combined  action  of  the  spring 
in  the  iron  and  the  pressure  of  the  water  against  C  takes 
up  any  elongation  or  contraction  that  may  occur.  It 
was  found  necessary  to  pack  the  joints  with  wooden 
rings,  as  shown,  some  six  or  seven  inches  thick,  and 
when  the    wood    swelled,   it  stopped  the  leakage  to    a 

large  extent,  but  this 
swelling  of  the  wood  will 
not  allow  the  joint  to  move 
much.  As  F  is  an  iron  ring 
around  the  pipe,  this  ring 
is  flanged  and  riveted  to 
part  E,  as  shown,  forming 
another  sliding  joint. 


Col'rt  Hol'se,  Hamilton,  Ont. 

About  two-thirds  of  the  way  down  the  side  there  is  a 
ledge  on  the  mountain  about  60  feet  wide,  the  pipe 
follows  this,  and  then  runs  down  at  an  angle  of  20'  to 
the  power  house,  where  it  turns  almost  at  right  angles, 
and  passes  under  the  power  house.  Near  the  edge  of 
the  ledge  in  the  mountain  there  is  an  expansion  joint,  to 
take  up  any  elongation  or  contraction  that  may  occur  in 
the  pipe.  This  joint  is  constructed  so  that  it  supports 
the  remainder  of  the  weight  of  thj  pipe.  The  joint, 
being  larger  than  the  pipe,  rests  in  a  hollowed-out 
portion  of  the  mason  work,  making  it  very  secure. 


the       HAMILTON       ELECTRIC 
LIGHT  &  POWER  COMPANV. 

Situated  on  Main  street 
is  the  dynamo  room  of 
the  Hamilton  Electric 
Light  &  Power  Co.,  its 
dimensions  being  135x70 
feet.  The  machines  con- 
sist of  arc  and  incandescent 
lighters  and  electric  power 
generators.  There  are  two 
Royal  alternators  with 
exciters,  one  C.G.E.  2,000 
lighter,  and  one  Westing- 
house  1,800  lighter.  Fif- 
teen machines  of  varying 
power  are  for  the  supply 
of  arc  lights,  fourteen  being  from  the  Royal  Elec- 
tric Co.  There  are  two  pair  of  Brown  engines  of 
700  h.p.  each.  On  King  street  is  a  three-storey  struc- 
ture in  front,  combining  the  offices  of  the  company  and 
several  other  offices.  The  rear  is  taken  up  by  the 
boiler  room,  where  there  are  three  batteries,  one  con- 
sisting of  five  60-inch  Osborne-Killey  tubulars  of  75 
h.p.  each,  the  second  of  two  66-inch  Goldie  &  Mc- 
Culloch  tubulars  of  90  h.p.  each,  and  the  third  of  two 
Poison  water  tubulars  of  200  h.p.  each.  This  company 
now  hold  the  contract  for  lightine-  the  streets  of  Hamil- 
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Mr.  Gko.  Black,  Cliairnian. 


.Mk.   .\.    li.   .S.Miiii. 


.Mr.  C.   K.  Green. 


Mr.  .\.  J.  Nelles. 


.Mr.  Gordon  J.   Henderson. 


SOME  MEMBERS  OF  THE  LOCAL  COMMITTEE-CANADIAN  ELECTRICAL   ASSOCIATION 

CONVENTION,  HAMILTON,   1899. 
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ton.  Recently  the  management  decided  to  take  power 
from  the  Cataract  Power  Co.'s  system,  instead  of 
generating  it  themselves.  Mr.  Clordon  J.  Henderson  is 
manager  of  ihe  Hamilton  I^lectric  Light  &  Power  Co., 
and  Mr.  T.  \V.  Martin  chief  electrician. 


G.     N.     \V.     TELEGR.\PH    OFFICE. 

About  2  o'clock  a.  m.  on  the  morning  of  May  iglh, 
i8g8,  during  a  severe  thunderstorm  and  downpour  of 
rain,  the  office  of  the  Creat  North-Western  Telegraph 
Company  in  Hamilton,  along  with  the  building  in  which 
it  was  situated,  was  destroyed  by  fire.  So  complete 
was  the  destruction  that  not  an  instrument  or  even  a 
printed  message  blank  was  saved  out  of  the  wreck  — 
the  books  (the  current  month's  business),  a  portion  of 
the  lower  office  furniture,  and  some  battery  cells  only 
being  rescued.  As 
early  as  possible  the 
chief  operator  and  the 
linemen  cut  all  the 
wires  through,  so  that 
by  the  time  of  opening 
for  business  at  8  a.m. 
all  through  circuits 
were  completed,  and 
no  stoppage  of  busi- 
ness except  with 
Hamilton  ensued. 
The  only  wires  in- 
commoded temporar- 
ily were  those  depend- 
ing upon  Hamilton 
batteries,  which  were 
demolished  in  the 
basement  of  the  burnt 
building.  The  man- 
ager in  the  meantime 
had  secured  the  only 
vacant  premises  in  the 
neighborhood,  and 
at  7  a.m.  began  mov- 
ing in  the  few  articles 
saved 

The  new  location 
was  about  60  yards 
south  of  the  old  office, 
and  as  no  poles  could 
be  erected,  a  50  wire 
cable  was  secured  for  temporary  use  ;  instrument  tables, 
battery  stands,  etc.,  had  to  be  made  out  of  pine  boards. 
The  first  supplies  arrived  from  Toronto  by  the  8  o'clock 
train,  wires  were  rapidly  got  working,  and  before  dark 
all  necessary  circuits  were  connected  with  the  office. 
Those  not  required  for  local  purposes  were  left  cut 
through  in  the  cable  box  ;  about  one  hundred  wires 
were  in  the  mix,  but  few  offices  were  aware  that  any- 
thing unusual  had  occurred.  The  temporary  quarters 
being  too  small,  the  adjoining  office  with  No.  34  was 
secured  and  fitted  up  for  permanent  quarters.  The 
premises  are  18  by  61  feet,  all  on  the  ground  floor;  front 
consists  of  a  large  plate  glass  window,  and  door  on  each 
side.  The  counter  running  across  the  office  is  made  of 
ash,  with  cherry  top,  covered  with  plate  glass,  a  neat 
brass  screen  dividing  it  lengthways,  with  openings  to 
receive  messages  through.  Inside  are  the  necessary 
desks,  etc.,  for  clerk  and  manager,  and  below  these 
desks  is    the    operating    department.     The  switch  case 


Post  Office, 


and  instrument  tables  are  of  ash  and  cherry.  The 
tables  provide  space  for  21  instruments,  three  sets  of 
repeaters,  and  space  for  extension.  The  switch  is 
Bunnell's  latest  design,  with  space  for  70  wires.  The 
office  presents  a  neat  and  handsome  appearance,  win- 
dows at  back  and  front  giving  perfect  light  and  ventil- 
ation, metallic  ceiling  of  neat  pattern  and  light  color, 
walls  covered  with  grey  ingrain  paper,  with  18  feet 
ceiling. 

The  wires  are  led  into  the  office  in  two  50  wire  and 
one  18  wire  Kerite  cables,  boxed  in,  and  back  of  switch 
case  opens  into  a  distributing  box.  This  box  and  its 
surroundings  are  covered  with  asbestos  board,  and 
every  precaution  possible  has  been  taken  to  avoid  fire 
from  electric  contacts  after  leaving  the  box  each  wire 
passes    through    covered   porcel  lin   fuse  blocks,    which 

are  separated  from 
each  other  by  glass 
strips,  then  recabled 
to  the  switch-board, 
and  from  the  switch- 
board cabled  to  each 
instrument  table.  All 
wires  not  in  cables  are 
Kerite  covered.  The 
sounders  are  in  reson- 
ator boxes  of  neat 
design,  and  every- 
thing arranged  for 
prompt  and  efficient 
handling  of  business 
with  perfect  ease. 

The  office  is  admired 
by  all  who  have  seen 
it.  One  gentleman 
connected  with  the 
telegraph  service  who 
has  visited  all  the 
principal  offices  in  the 
United  States  and 
Canada,  says  it  is  one 
of  the  neatest  he  has 
came  across. 1 

Although     the     old 
office  took  fire  during 
a  thunderstorm,  there 
is  nothing  to   connect 
H..MILTON,  Ont.  j^g  ^^^  ^^,;j^  lightning 

coming  in  on  the  wires.  All  reliable  evidence  in- 
dicates that  the  fire  started  in  the  south  part  of  the 
building,  and  rapidly  spread  to  the  north  end.  The 
telegraph  operating  room  floor  was  not  touched,  and 
the  business  office  damaged  by  water  and  fire  entering 
from  behind.  The  office  is  under  the  management  of 
Mr.  George  Black.  Members  of  the  Canadian  Elec- 
trical .Association  are  invited  to  visit  the  office  during 
their  stay  in  Hamilton. 


THE    BELL     TELEPHONE    EXCH.4NGE. 

The  Hamilton  exchange  of  the  Bell  Telephone  Com- 
pany is  quite  important,  inasmuch  as  it  is  the  central 
distributing  point  for  long  distance  messages  to  the 
United  States  and  elsewhere.  The  exchange  is  under 
the  management  of  Mr.  B.  J.  Throop,  while  Mr.  H.  C. 
Baker,  manager  for  Ontario,  also  makes  his  head- 
quarters in    Hamilton.     The    company  intend   to  lay  a 
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number    of    underground     conduits    in    the    city    this 
summer. 


HAMILTON    AND    BARTON    INCLINE    RAILWAY. 

It  is  well  known  that  along  the  south  side  of  the  city 
of  Hamilton,  and  extending  for  miles  in  either  direction, 
stretches  a  bold,  steep  escarpment,  known  as  the 
Hamilton  mountain.  This  mountain  is  from  two 
hundred  to  four  hundred  feet  higher  than  the  level  of 
the  city,  and  to  provide  means  of  access  for  wagons, 
electric  cars,  etc.,  the  Hamilton  and  Harton  incline 
railway,  a  view  of  which  is  here  shown,  was  constructed 
in  the  year  1892.  It  is  a  straight  cable  road  of  uniform 
grade,  extending  from  a  point  at  the  commencement  of 
the  rapidly  rising  ground  to  the  top  of  the  escarpment. 
The  distance  between  these  two  points  is  700  feet,   and 


of  four  girders  forming  part  of  a  steel  trestle  viaduct. 
This  abutment  is  built  with  large,  heavy  stoiie,  and 
provided  with  wing  walls  turning  back  to  meet  the 
retaining  walls,  or  rather  the  retaining  walls  are  exten- 
sions of  the  wings. 

The  steel  trestle  extends  over  about  two-thirds  of  tlie 
length  of  the  railway,  and  consists  of  eleven  30-feet 
spans  and  one  of  37  feet.  Most  of  the  bents,  which 
are  of  steel,  supported  by  two  stone  piers  01  pedestals, 
are  from  30  to  50  feet  in  height.  They  carry  four 
parallel  track  girders  two  feet  in  depth  and  spread  eight 
feet  from  centre  to  centre.  The  whole  structure  is 
designed  so  that  a  moving  load  of  60,000  pounds  will 
not  produce  a  greater  strain  than  10,000  pounds  per 
square  inch  of  section  on  any  member.  Across  each  pair 
of  these  inclined  girders  the  ties  are   placed,   and    upon 


The  H.^milton  anh  Harton  Incline  Railway. 


the  rise  195  feet.  The  central  portion'of  the  track  is  at 
an  elevation  of  about  50  feet  above  the  surface  of  the 
ground. 

The  road  has  a  double  track.  The  lower  portion  of 
the  road-bed  is  built  upon  the  ground,  partly  through 
a  cutting  and  partly  upon  an  embankment  formed  by 
the  material  taken  from  the  cut.  The  road-bed  at  the 
lower  end  commences  in  a  pit  13  feet  deep — that  is,  13 
feet  below  the  level  of  the  approach  to  the  track.  This 
pit  is  formed  to  receive  the  peculiar-shaped  cars  of  the 
road,  which  are  built  with  level  platforms  and  con- 
sequently, to  suit  the  steep  grade,  which  is  30.7  per 
cent.,  require  to  be  13  feet  high  at  the  one  end,  the 
other  being  as  close  to  the  track  as  possible. 

The  cutting  within  a  very  short  distance  attains  a 
depth  of  thirty  feet,  the  width  of  road-bed  being  34  feet. 
The  upper  end  of  the  embankment  is  terminated  by 
a  heavy  stone  abutment,  built  to  receive  the  lower  ends 


them,  directly  over  the  centre  of  the  girders,  the  track 
rails,  which  are  bolted  to  the  girders.  There  are  then 
two  parallel  tracks  eight  feet  from  centre  to  centre  of 
rails  and  eight  feet  apart.  Upon  the  bank,  below  the 
trestle,  the  tracks  are  laid  in  the  ordinary  way,  except 
that  the  ties  are  supported  on  the  lower  side  by  stout 
stakes  to  prevent  them  from  working  down  hill. 

On  either  track  runs  a  car  36  feet  in  length  by  14 
feet  in  breadth.  The  cars  are  constructed  with  level 
platforms,  being  supported  by  wedge-shaped  frame- 
works, which  raise  the  platforms  towards  the  lower  end 
about  13  feet  above  the  tracks.  The  cars  are  combina- 
tion affairs,  being  arranged  to  carry  passengers  and 
teams  at  the  same  time. 

Attached  to  two  heavy  timbers,  braced  by  heavy  iron 
knees,  in  the  lower  framework  of  each  car,  are  two 
steel  wire  cables,  each  having  a  tensile  strength  of 
125,000    pounds    by   actual   test.      From    the   car     the 
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cables  are  carried  up  the  centre  of    the  tracks   on  small 
carrier  wheels  14  inches  in  diameter. 

At  the  head  of  the  plane  the  cables  pass  over  large 
cast  iron  sheave  wheels  10  feet  in  diameter,  these  being 
strongly  supported  by  iron  girders  and  columns. 
Thence  the  draught  cable  passes  down  to  a  winding 
drum  10  feet  in  diameter,  about  30  feet  below,  situated 
in  the  basement  of  the  depot  at  the  head  of  the  plane  ; 
but  the  safety  cable  passes  from  the  sheave  wheels  onto 
another  large  cast  iron  wheel  of  about  equal  size,  which 
is  set  in  a  heavy  iron  framework  and  securely  anchored 
to  the  solid  rock,  so  that  in  case  of  the  possibility  of  an 
accident  happening  to  the  draught  cable  the  cars  would 
be  held  securely  by  the  safety.  Powerful  brakes  are 
atttached  to  either  side  of  the  drum  and  to  the  safety 
wheel,  and  these  may  be  applied  by  the  engineer  from 
the  pilot  house.  The  foundations  of  the  drum,  which 
itself  weighs  about  10  tons,  are  strongly  anchored  down 
to  the  solid  rock  by  16  two-inch  iron  bolts.  The  drum 
is  controlled,  and  from  it  the  road    operated,  by    a  pair 


sliding  gates,  which  are  opened  when  a  car  is  down. 
Into  the  face  of  the  car  pit  are  built  four  large  iron  air 
buffers — two  for  each  car  to  strike  against.  These 
consist  simply  of  18-inch  iron  cylinders  provided  with 
pistons  which  are  drawn  out  by  wire  sash-cords  hung 
with  weights  and  working  over  pulleys. 


FEATURES    OF    INTEREST. 

The  Hamilton  water  works  is  owned  by  the  city,  the 
pumping  station  and  filtering  basins  being  at  the  Beach. 

There  are  nine  city  parks  in  Hamilton,  containing  in 
all  52  acres.  A  view  of  the  Gore  Park  will  be  found  on 
another  page. 

Three  fire  stations  are  located  in  the  central  portion 
of  the  city,  and  four  others  in  the  outlying  districts. 
Alarms  are  sent  through  a  system  of  electric  boxes,  and 
also  through  the  Gamewell  police  call  system. 

Authority  has  been  given  the  Hamilton  Electric  Light 
and  Power  Co.,  by  the  city  council,  to  illuminate  with 


Royal  Canadian  Yacht  Club,  Hamilton. 


of  Wheelock    engines    of   about 


5  indicated  horse- 
power. 

The  depot,  situated  at  the  head  of  the  plane,  and 
which  contains  all  the  machinery,  is  a  four-storey  stone 
and  brick  building.  The  basement  is  occupied  by  the 
engines  and  drum,  the  boilers  and  fuel  room,  and  also 
contains  a  large  room  to  be  used  as  a  workshop.  The 
second  and  third  flats  are  designed  to  be  used  as  a 
dwelling  for  the  engineer  and  his  family,  and  the  upper 
flat,  which  is  on'.y  on  a  level  with  the  top  of  the  hill, 
contains  the  driving  platform,  a  waiting  room,  a  board 
room,  and  a  large  covered  balcony  looking  out  over  the 
city.  In  the  centre  of  the  driving  platform  and  opposite 
the  centre  of  the  tracks  is  situated  the  little  4x8  feet 
pilot  house.  This  is  built  with  large  glass  windows  on 
all  sides  and  commands  a  view  of  the  whole  road. 
Within  it  stands  the  engineer,  who  has  within  arm's 
reach  the  means  of  controlling  every  part  of  the  ma- 
chinery. 

At  the  lower  end  of  the  plane  there  is  another  small 
but  neat  brick  depot,  and  dwelling  above  it  for  a 
caretaker.      The  entrance  to  this   depot    is    guarded   by 


incandescent  lamps  during  the  C.  E.  A.  convention  the 
Court  House  and  Post-office  buildings  as  well  as  the 
central  park  known  as  the  Gore. 

Places  of  interest  in  and  around  Hamilton  include 
the  following  :  Burlington  Beach,  Gore,  City  Hall, 
Gore  Park,  Post  Office,  Court  House,  Ontario  Normal 
School  and  Collegiate  Institute,  City  Hospital,  and  Royal 
Canadian  Yacht  Club,  an  illustration  of  which  appears 
elsewhere. 

Hamilton  possesses  two  hundred  and  twenty-seven 
manufacturing  establishments,  equipped  with  modern 
machinery  and  the  latest  labor-saving  devices,  and 
many  of  them,  including  the  extensive  works  of  the 
Gurney-Tilden  Company,  operated  electrically  by 
motors  supplied  by  current  by  the  Cataract  Power 
Company. 

The  Hamilton  Light  and  Power  Company  have  had 
made  of  galvanized  iron  letters  two  feet  in  height 
the  name  of  the  company.  A  number  of  incandescent 
lamps  inserted  in  sockets  in  holes  in  each  letter  will 
illuminate  the  sign  and  enable  every  passer  by  to  read  it. 
This  sign  will  be  put  in  position  and  illuminated  during 
the  Canadian  Electrical  Association  convention,  and  on 
special  occasions  afterwards. 
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The  Demand  lor      ^''^"  '''  '''^'  Amei  icaii  elL-clrical  journal.s 
Electrical  Machinery  have   lately   relerred   to    the    fact    tlial 

in  South  Alrica.       .u    .     1      •         .1.      1      ^  r         1  c- 

that  during  the  last  fiscal  year  $50,000 
worth  ot  electrical  machinery  from  the  I'nited  States 
was  sold  in  Cape  Town.  Some  American  maniifactur- 
iny  firms  have  established  resident  representatives  there, 
by  which  means  they  are  re),'ularly  kept  informed  re- 
•jarding-  trade  demands.  The  sii{,'gestion  is  now  made 
that  the  National  Association  of  Manufacturers  should 
establish  in  Cape  Town  a  warehouse  for  the  display  of 
.American  goods,  as  has  already  been  done  at  Caracas, 
South  America.  These  pointers  as  to  the  doings  of  our 
.American  neighbors  should  be  suggestive  and  useful  to 
Canadian  manufacturers. 


Standard.zing Direct--'^'  "'^'  '"''''"^  meeting  in   Washington, 
Connected  General-  D.C.,  of  the  .American  Society  of  Me- 

Ing  Machinery.  ,        .      ,     ,,       .  ,,         1       i.      i-. 

chanical  li.ngineers,  Mr.  J.  U.  Stan- 
wood,  of  Cincinnati,  presented  a  paper  on  "  Standards 
for  Direct-Connected  CJenerating  Sets."  The  author 
defined  as  the  features  that  need  standardization  :  A 
series  of  capacities  and  speeds,  for  the  use  of  the  outside 
engineer,  and  those  parts  of  the  engine  and  generator 
which  have  to  be  connected  or  fastened  together  to  be 
standardized  for  each  different  set,  to  facilitate  the 
assembling  of  the  combined  machine  or  "set."  As  the 
result  of  this  paper  and  the  discussion  thereupon,  a 
committee  of  the  Society  was  appointed  to  co-operate 
with  a  committee  from  the  .American  Institute  of  l-^lec- 
trical  Engineers  tc  consider  the  subject  and  lormiilate  a 
method  of  standardization. 


Prici'AKA  rioNs    have    been    made   to  es- 

r.  ■     -.^^^  1  ,        tabiish  two  factories    for  the    maiuifac- 
Cilcium  Carbide. 

ture  of  calcium  carbide  within  the  limits 
ot  the  city  of  Ottawa.  This  has  elicited  a  protest  from 
the  Canadian  Fire  Underwriters'  .Association,  on  the 
ground  that  such  manufactures  should  be  classed  with 
those  of  explosives,  and  therefore  prohibited,  except  in 
isolated  and  remote  buildings.  In  a  letter  to  the  City 
Clerk,  Mr.  Hadrili,  Secretary  to  the  Underwriters' 
Association,  points  out  that  the  English  government  has 
taken  action  in  this  direction,  owing  to  the  hazard  from 
the  finished  article.  Supposing  that  the  manufactured 
carbide  be  not  stored  on  the  premises,  a  large  amount 
of  it  must  necessarily  be  on  hand,  as  the  pigs  of  carbide 
take  many  hours  to  cool.  Regarding  the  contention 
that  water  thrown  upon  carbide  when  hot  will  not  gen- 
erate gas  but  throw  the  water  off  in  steam,  Mr.  Hadrili 
argues  that  the  surface  of  the  carbide  pigs  would  soon 
become  cooled,  and  gas  generated  which  water  would 
be  powerless  to  extinguish  ;  in  fact,  the  more  water 
poured  on  the  worse  would  be  the  fire. 


It  seems  reasonably  certain  that  in  the 

Mew  Field  For  r   .  .u  »  u-i 

-    »   ,  c.  »  near  future  the  automobile  carnagfe  in- 

Central  Stations,  " 

dustry  will  become  established  on  a 
commercial  basis.  Of  the  various  kinds  of  motive 
power  for  these  carriages,  electricity  gives  promise  of 
being  most  generally  adopted.  This  almost  certain  in- 
crease in  the  number  of  electrical  vehicles  is  likely 
to  result  beaeficially  to  the  central  stations,  the 
charging  of  the  batteries  providing  a  market  for  current 
during  the  day  when  there  is  usually  a  light  load  on  the 
machines.  In  the  larger  cities,  where  a  number  of  such 
vehicles  would  be  used,  an  approximately  constant  day 
load  could  be  carried.     This    question    has    already   re- 
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ceived  some  attentiou  in  the  United  States,  a  paper  on 
the  subject  having  recently  been  presented  before  the 
Northwestern  Electrical  Association  by  Mr.  H.  M. 
Maxim,  who  sees  in  the  advent  of  the  electric  carriage 
a  great  advantage  to  the  central  station.  While  auto- 
mobiles have  as  yet  been  introduced  only  in  one  or  two 
Canadian  cities,  it  is  quite  probable  that  they  will  be- 
come more  generally  used  in  the  near  future,  although 
to  what  extent  is  uncertain.  The  large  amount  of 
asphalt  and  other  smooth  pavements  now  being  con- 
structed in  our  cities  should  encourage  the  use  of 
electric  carriages,  as  the  best  storage  battery  must  be- 
come impaired  by  constant  jolting  over  rough  roads. 


The  annual  convention  of  tne  National 

The  National  Electric  1,-1      .    •      r  •    Ut    \  •    »•  r  »i        ri    • 

....         .         hlectric  Light  Association  of  the   Uni- 

Light  Association.  f 

ted     States,     held     in     New   \'ork   last 

month,  is  declared  to  have  been  the  most  largelj-  at- 
tended and  in  many  other  respects  the  most  successful 
in  the  history  of  that  organization.  The  president  in 
opening  the  convention  gave  some  statistics  showing 
the  wonderful  development  of  the  electrical  industry 
within  the  boundaries  of  Greater  New  \'ork.  He  said  : 
"  Within  its  limits  are  located  thirty-five  electric  light 
stations,  which  furnish  more  than  1,000,000  incandes- 
cent lights,  more  than  30,000  arc  lights,  and  at  least 
30,000  h.p.  in  electric  motors.  The  capital  invested  for 
carrying  on  this  great  business  is  nearly  Sioo,ooo,ooo. 
It  may  interest  you  to  know  that  in  1897,  in  the  City  of 
Brooklyn  alone,  there  were  ten  street  railway  compan- 
ies having  678  miles  of  track,  and  a  capitalization  of 
$55,000,000.  In  that  year  these  railway  companies  car- 
ried 223, 180,504  people.  To-day,  every  transit  company 
in  the  borough  of  Brooklyn  is  equipped  or  about  to  be 
equipped  with  electricity  as  its  motive  power,  and  the 
capitalization  is  $150,000,000,  and  236,680,010  people 
were  carried  by  this  vast  system  in  iSgS.  Electricity, 
together  with  the  inventive  genius  of  honored  members 
of  this  association,  has  made  this  wonderful  change 
possible."  A  number  of  excellent  papers  were  present- 
ed and  discussed.  A  lecture  on  liquified  air  by  Mr. 
Chas.  E.  Trepler,  whose  recent  experiments  have  be- 
come so  widely  known  ;  an  automobile  excursion  to 
Grant's  Tomb  ;  and  a  visit  to  the  General  Electric  Com- 
pany's works  at  Schnectedy,  were  prominent  and  high- 
ly appreciated  features  of  the  occasion.  General  S.  T. 
Carnes,  of  Memphis,  Tenn.,  was  chosen  as  president 
of  the  association  for  the  ensuing  year.  It  is  probable 
that  the  next  convention  will  take  place  in  New  York 
or  Chicago. 


Methods  of  't  ^^■o"''^  appear  as  though  changes  are 
Generating  and  likely  to  occur  in  some  localities  at 
upp  ying  ec  rici  y-|gjjgj  jj^  methods  of  supply  of  electricity 
for  light  and  power.  In  all  the  provinces  of  the  Domin- 
ion, with  perhaps  the  exception  of  Nova  Scotia,  New 
Brunswick  and  Prince  Edward  Island,  steam  users  are 
obliged  to  import  coal  from  Pennsylvania.  In  conse- 
quence of  this  fact,  their  fuel  bill  bei;omes  one  of  the 
most  serious  items  of  operating  expense.  Owners  and 
operators  of  works  for  the  supply  of  electricity  doubtless 
realize  to  the  fullest  extent  the  truth  of  this  statement. 
There  is  no  more  important  question  to  them  than  that 
of  how  to  keep  down  the  fuel  account.  The  keenness 
of  competition  and  other  causes  have  in  many  instances 
reduced  prices  for  current  to  unprofitable  figures.  In 
the    majority    of   cases    any    attempt   to   increase  them 


would  probably  not  be  successful,  but,  on  the  contrary, 
would  be  certain  to  lead  to  a  disturbance  of  conditions 
which  have  come  to  be  regarded,  by  the  consumer  at  least, 
as  being  permanent,  and  would  in  consequence  arouse 
antagonism  to  the  companies.  The  latter  must  there- 
fore adopt  the  alternative  plan  of  trying  to  lessen,  to  the 
greatest  extent  possible,  the  cost  of  generating  the 
current,  while  at  the  same  time,  by  the  use  of  the  most 
improved  apparatus  and  the  best  arrangement  of 
circuits,  ensuring  the  profitable  utilization  ot  as  high  a 
percentage  of  the  current  generated  as  may  be  possible. 
Naturally  enough,  under  such  conditions,  the  attempt  is 
being  made  to  cheapen  production  by  substituting  water 
power  for  steam  wherever  by  this  means  a  saving  can  be 
effected.  The  relative  efficiency  and  economy  ot  the 
two  methods  is  one  of  the  live  and  much  discussed  ques- 
tions of  the  day.  Without  entering  into  the  pros  and 
cons  of  the  subject,  it  may  be  said  that  weighty  argu- 
ments can  be  advanced  in  favor  of  both  systems — also 
that  the  relative  economy  of  steam  and  water  power  is 
largely  dependent  on  locality  and  circumstances.  The 
latest  phase  of  this  subject  is  now  in  process  of  develop- 
ment, and  is  the  result  of  the  demonstration  at  Hamil- 
ton, Montreal,  Quebec  and  elsewhere  in  Canada  of  the 
possibility  of  transmitting  current  at  least  over  distances 
of  ten  to  thirty-five  miles,  and  supplying  consumers  en 
route  and  at  the  terminals  at  lower  prices  than  could  be 
offered  by  companies  using  steam  to  generate  current 
on  the  spot.  From  this  quarter  has  already  come 
threatened  competition  to  central  station  companies 
operating  by  steam  in  proximity  to  water  powers,  and 
it  remains  to  be  seen  to  what  extent  the  present  central 
stations  situated  within  thirty-five  miles  of  large  water 
powers  may  find  it  most  profitable  to  resolve  themselves 
into  distributing  stations,  receiving  their  supply  of 
current  at  wholesale  rates  from  an  outside  source. 


Y.M.C.A.  ELECTRICAL  SOCIETY. 

The  summer  course  ot  the  above  society,  organized 
by  the  electrical  students  in  connection  with  the  educa- 
tional department  of  the  Y.M.C.A.,  Montreal,  opened 
on  May  25th,  when  Mr.  F.  B.  Horn  delivered  a  lecture 
entitled  "The  Theory  of  the  Telephone."  The  members 
have  prepared  quite  an  interesting  syllabus  for  the 
summer  months,  the  main  feature  being  a  series  of  lec- 
tures by  practical  men.  The  second  one  will  be  by  Mr. 
J.  C.  Bray,  of  Messrs.  Ness,  McLaren  &  Bate,  entitled 
"  The  Telephone  in  Practice."  It  is  proposed  to  visit 
large  electrical  plants  on  the  first  and  third  Saturday  of 
each  month.  Following  are  the  officers  :  Honorary 
president.  Prof  Herdt,  McGill  College  ;  president,  Mr. 
F.  B.  Horn  ;  vice-president,  Mr.  R.  B.  Macdonald  ; 
secretary  and  treasurer,  J.  C.  Bray,  419  St.  James  street. 


The  following  gentlemen  connected  with  the  electrical 
industry  of  Canada  attended  the  recent  annual  conven- 
tion of  the  National  Electric  Light  .Association  held  in 
New  York  :  Mr.  Fred.  Nicholls,  general  manager  of 
the  Canadian  General  Electric  Co.  (ex-president  of  the 
N.E.L.A.);  Mr.  W.  H.  Browne,  general  manager  of 
the  Royal  Electric  Co.,  Montreal  ;  Mr.  C.  B.  Hunt, 
manager  London  Electric  Co.,  London,  Ont. 


Every  person  interested  in  electrical  development — past,  present  or 
future — in  Canada,  b  invited  to  participate  in  the  Annual  Conven- 
tion of  the  Canadian  Electrical  Association  at  Hamilton  on  the  last 
three  days  of  this  month. 
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I  TELEGRflFH/TELEPHONO,  | 

WIRELESS  TELEGRAPHY.- 

liv  K.  A.  HAWILT..N.  M.I.K.E.,  M-CanSocCU. 

Recent  shipping  disasters  which  hnve  occurred,  more  especially 
on  or  near  the  Atlantic  seaboard  of  Nova  Scotia,  render  the  con- 
sideration as  to  the  best  means  to  be  employed  with  the  object  of 
minimizing  such  casualities  particularly  appropriate  at  the  present 
moment,  in  view  of  the  fact  of  marine  insurance  rates  having  been 
raised  on  vessels  bound  to  and  from  Canadian  ports. 

That  the  subject  is  one  of  no  inconsiderable  importance,  as  far 
as  Halifax  is  concerned,  will  be  at  once  apparent  to  those  whose 
interests  are  connected  with  the  maritime  enterprises  of  this  city, 
and  as  these  interests  concern,  to  a  very  great  extent,  the  whole 
province,  the  presentation  of  the  following  remarks  will  need  no 
apology  on  the  part  of  the  writer. 

The  enumeration  of  the  many  accidents  to  shipping  on  and  near 
these  shores,  which  have  been  chronic'ed  during  the  past  twelve 
months,  would  here  be  superlluous.  The  mere  mention  of  such 
losses  of  life  and  properly  as  those  involved  in  the  Hurgoyne- 
Cromartyshire  collision,  the  wreck  of  I  he  Moravia  on  Sable 
Island,  and  the  loss  of  the  Castilian,  will  suffice  as  instances.  In 
studying  the  subject  of  marine  signals,  and  particularly  those 
placed  near  the  coast  for  the  purpose  of  guiding  the  mariner  into 
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B  represents  an  clectri.:  ballery.     K,  telegraph  key. 

P  S,  primary  and  secondary  of  induction  coil. 

G,  spark  gap  between  metal  spheres. 

C,  coherer.     R,  relay.     M ,  Morse  sounder. 

The  dotted  lines  indicate  the  invisiWc  Hertzian  waves,  produced  hy  the  oscil- 
latory discharges  from  the  induction  coil  when  the  key  K  is  depressed.  The  waves  are 
intercepted  by  the  vcrlical  conductor  at  station  II  and  conveyed  to  the  colierer.  '1  he 
relay  circuit  is  brought  into  action,  in  the  manner  already  described,  and  the  local 
battery  and  sounder  M  complete  the  cycle. 

port  and  warning  him  in  respect  to  outlying  clangers,  the  writer 
has  recognized  the  advanlage  afforded  by  audible  as  opposed  to 
visual  signals.  .-\  system  of  electric  buoys,  to  be  placed  at  some  dis- 
tance from  this  harbour,  was  suggested  in  sundry  communications, 
published  in  Halifax  papers  in  1891,  and  the  general  features  of 
the  proposed  apparatus  were  fully  described.  Attention  was 
again  called  to  this  subject  in  a  paper  read  before  the  Maritime 
Electrical  .Association  in  September  last.  The  proposal  was  re- 
garded with  favor  by  competent  authorities,  but  as  its  practical 
application  necessitated  some  considerable  outlay,  no  encourage- 
ment was  given  to  the  scheme.  But  the  advent  of  what  is  popu- 
larly known  as  "  wireless  telegraphy  "  renders  the  discussion  of 
my  proposed  system  of  electric  gong  buoys,  as  far  as  the  immedi- 
ate object  of  this  communication  \a  concerned,  for  the  present  at 
least,  unnecessary.  The  marvellous  results  now  attained  by 
means  of  the  Marconi  system  of  wireless  telegraphy  are  so  much 
in  advance  of  those  afforded  by  any  other  means  that  the  question 
of  improving  the  .ipproaches  to  our  coast  and  to  our  harbor  is 
a  comparatively  simple  one.  The  history  of  the  various  attempts 
to  telegraph  through  space  without  the  aid  of  intervening  wires 
dates  back,  as  far, -is  the  United  Kingdom  is  concerned,  to  the  early 
forties,  but  it  is  beyond  the  scope  and  objects  of  this  paper  to  record 
the  labors  and  achieveinents  of  those  who  h.-ive  devoted  their  lime 
and  talents  in  the  endeavor  to  perfect  this  long  dreamt  of  project. 

*Pap*r  read  before  the  Council  of  the  Bovi  of  Trade,  Halifax,  N.  S.,  May  i6th, 
1899. 


The  natural  and  pr.tclical  i|tieslioii  is  how  and  by  wh.il  means  is 
this  asli>iiishiiig  .innihilalion  of  sp.'ice  now  rendered  possible,  lit 
an  .'idniirable  work  on  this  subject,  Kich<ird  Kerr,  F.  G.  S.,  says  : 
"  The  great  fact  to  be  .ipprehended  in  connection,  not  only  with 
the  sever.ll  systems  of  telegraphy  without  wires,  but  with  m.'iiiy 
oilier  departments  of  science,  may  be  expressed  in  the  following 
worils  :  Throughout  all  the  solid  maleri.ils  of  the  earth,  through 
all  the  liipiids  and  g;ises,  through  ourselves  ;ind  our  ;ttmiispliere, 
through  the  moon  itself,  llirough  all  the  vast  distance  of  iiineiy- 
lliree  millions  of  miles  between  us  and  the  sun,  in  fact,  through- 
out all  things  too  small  to  he  seen  by  the  power  of  the  best  miscro- 
scope  ever  constructed,  and  through  all  the  space  ever  reached 
by  the  largest  telescope  in  the  world,  there  exists  a  medium 
known  as  the  Ether.  In  lacl,  all  interstellar  space  across  which 
light  travels,  whether  from  our  sun  or  from  any  other  star,  is 
filled  with  this  ether.  It  is  through  this  mysterious  medium  that 
light  travels.  If  a  stone  is  thrown  into  the  middle  of  a  pond,  a 
series  of  ripples  or  small  waves  cover  the  surface  of  the  water 
Similar  waves  are  produced  in  the  nir  whenever  a  bell  is  struck, 
and  the  ether  has  its  waves  also.  The  ether  conveys  energy 
from  the  sun  in  the  form  of  waves.  These  waves  vary  in 
length.  To  one  sel  we  give  the  name  of  light,  and  the  eye  is  ad- 
apted 10  the  apprecialion  of  these  waves.  The  surface  ofllie 
body  leels  the  other  waves  and  to  these  we  give  the  name 
of  heat.  Other  waves  are  detected  by  delicate  instruments 
and  to  these  we  give  the  name  of  electricity  and  magnelisiii. 
As  the  eye  receives  the  light,  so  Lord  Kelvin  says,  the  deli- 
cate coherer  of  branly  is  an  electric  eye,  in  th.il  it  is  sensitive  to 
electric  waves.  In  wireless  telegraphy,  as  in  other  systems,  the 
use  of  two  pieces  of  apparatus,  the  transmitter  and  the  receiver, 
are  necessary. 

The  Marconi  transmitter,  by  means  of  which  oscill.iloiy  vibra- 
tions are  produced,  consists  of  the  following  apparatus  :  .\ 
battery,  or  source  of  electrical  energy,  an  induction  or  intensity 
coil,  with  terminal  brass  knobs  at  the  extremities  of  the  secondary 
coil,  and  an  ordinary  telegraph  key.  The  knobs  are  so  adjusted, 
relatively  to  one  another,  that  the  electricity  induced  in  the 
secondary  coil  by  the  ch.trging  of  the  primary,  will  bridge  the 
space  (the  spark-gap)  between  the  knobs,  and  a  succession  tif 
oscillatory  discharges  will  take  place,  and  give  rise  to  waves, 
which  travel  in  all  directions.  The  receiving  appar.'ilus  consists 
of  the  following  instruments  :  The  coherer  or  "  electric  eye,"  as 
Lord  Kelvin  describes  it,  a  sensative  telegraph  relay,  and  an 
ordinary  Morse  sounder  or  writer.  The  coherer  is  a  sealed  glass 
tube,  about  two  inches  long,  with  wires  leading  out  from  each  end, 
in  the  inner  extremities  nearly  meeting  in  the  middle  of  the  tube, 
but  with  a  space  or  gap  between  them,  in  which  is  placed  a  small 
the  quantity  of  melal  filings.  In  their  normal  condition  these  filings 
do  not  perfectly  complele  the  metallic  circuit  formed  by  the  outer 
ends  of  the  wires,  leading  from  the  extremities  of  the  tube,  and 
the  relay  to  which  they  .ire  connected.  But  when  electric  waves 
c.iused  by  the  oscillitory  vibrations  of  the  distant  Iransmilter 
reach  the  coherer  the  small  particles  of  filings  immediately  cling 
together  or  cohere,  thus  completing  the  circuit  of  the  relay,  bring- 
ing into  action  a  small  battery,  when  the  armature  of  the  relay 
closes  the  local  circuit  and  the  sounder  or  Morse  writer  responds 
to  the  signals. 

A  small  tapper,  in  the  local  circuit,  is  caused  to  agitate  the  lube 
and  decohere  the  melal  filings,  so  that  they  resume  their  mormal 
position.  A  vertical  wire  at  each  station  is  an  important  part  of 
the  equipment  that  in  connection  with  the  transmitter  imparts  to 
the  ether  the  vibrations  set  up  at  the  sending  station,  and  that  at 
the  receiving  station  intercepts  the  waves  and  conveys  lliem  to 
the  coherer.  This  is  by  no  means  a  full  description  oi  the 
appliances  used,  but  it  may  serve  to  convey  a  general  idea  of  the 
method  employcil  to  impart  vibrations  into  space  and  to  intercept 
them  at  a  distant  point.  But  it  will  be  at  once  apparent  that 
under  some  circumstances  the  radiation  of  signals  in  every  diiec- 
tion  would  be  an  objectionable  feaiure,  not  because  a  telegram  so 
sent  might  become  common  property,  but  on  account  of  inter- 
ference or  cross-signaling. 

It  is  a  perfectly  easy  and  simple  matter  to  read  the  messitges 
now  passing  on  an  ordinary  telegraph  line,  without  disconnecting 
or  even  touching  the  wires,  but  no  one  ever  takes  the  trouble  to 
endeavor  to  become  acquainted  with  other  people's  business  by 
such  means,  and  besides,  all  telegrams  requiring  secrecy  are 
coded. 

Nevertheless,  there  are  conditions  in  connection  with  which  the 
screening  of  (he  signals,  either  by  the  interposition  of  some  non- 
absorbing  substance,  or  the  focussing  of  the  radiations  by  means 
of  projectors,  or  the  syntonizing  of  the  instruments,   so  that  they 
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will  respond  only  to  certain  vibrations,  would  appear  necessary, 
and  it  is  extremely  interesting  to  learn  that  this  phase  of  the 
problem  has  been  dealt  with  successfully. 

Not  that  the  idea  would  be  here  given  that  finality  in  this  re- 
spect has  been  reached,  for  much  remains  to  be  done  in  perfecting 
details  in  connection  with  this  all  important  feature,  but  it  is  en- 
couraging to  read  the  statement  that  a  development  of  more  than 
ordinary  interest  In  this  regard  has  been  recently  announced, 
viz  :  that  cross-signalling  has  been  eliminated,  and  that  arrange- 
ments have  been  successfully  introduced  whereby  interference 
has  been  prevented  between  Ihree  stations  which  heretofore  inter- 
rupted or  interfered  wilh  one  another. 

So  many  wild  rumors  are  published  by  enthusiastic  and  imagina- 
tive persons  with  regard  to  the  future  adaptation  of  wireless  tele- 
graphy, that  a  word  from  the  lips  of  Signor  Marconi  may  be  of 
interest  in  respect  to  such  startling  announcements  as  those  lately 
advanced,  to  the  effect  that  the  next  experiment  would  be  be- 
tween the  South  Foreland  and  Paris.  In  the  London  Electrician 
of  April  28th,  Signor  Marconi  is  reported  as  stating  "that  he 
knew  nothing  of  such  an  experimenter  of  any  serious  attempt 
being  made  to  establish  wireless  telegraphy  between  Ireland  and 
New  York." 

He  expressed  his  conviclion  that  real  progress  was  only  to  be 
made  by  shorter  stages,  and  thai  he  was  determined  to  undertake 
no  share  in  any  experiment  likely  to  bring  the  Marconi  system 
into  disrepute,  through  complete,  or  even  partial  failure. 

He  is  fully  in  agreement  with  Dr.  Flemming's  view  that  wireless 
telegraphy  is  quite  unlikely  to  take  the  place  of  wire  telegraphy 
for  long  distance  commercial  work,  but  for  connecting  islands  or 
places  separated  by  sea,  the  system  is  now  available  up  to  dis. 
lances  o(  60  or  70  miles. 

If  the  Canadian  government  contemplates  expending  $120,000 
for  a  telegraph  cable  to  Sable  Island,  it  is  a  question  whether  it 
would  not  be  wise  to  consider  how  far  that  sum  might  be  advan- 
tageously applied  in  providing  I  he  lighthouses  on  the  island  and 
on  our  coast  with  the  Marconi  apparatus,  for  whilst  it  is  not  pos- 
sible at  present  to  span  the  distance  between  Whitehead  and 
Sable  Island  by  means  of  wireless  telegraphy,  the  establishment 
of  a  station  on  the  island  would  render  communication  therewith 
at  all  times  possible  to  a  vessel  provided  with  the  necessar\'  in- 
struments, and  as  the  use  of  such  instruments  will  probably  be 
general  in  the  near  future  the  actual  need  of  a  cable  to  the  island 
will  be  less  imperative  than  it  has  been  in  the  past. 

Wireless  telegraph  stations  on  such  headlands  as  Cape  Race, 
St.  Pi.  rre,  Miquelon,  St.  Paul's  Island  and  other  lighthouse 
stations  up  the  Gulf,  Louisburg,  Whitehead,  Egg  Island  and 
Sambro,  could  probably  be  established  at  considerable  less  cost 
than  would  be  required  for  a  cable  to  the  graveyard  of  the  North 
-Atlantic,  indeed  it  might  with  reason  be  argued  that  one  of  the 
best  means  of  averting  such  disasters  as  those  which  have 
occurred  on  that  dangerous  sand  bank  would  be  10  adopt  the 
suggestion  now  outlined. 

It  is  gratifying  to  learn  that  the  Wireless  Telegraph  and  Signal 
Company,  of  London,  intend  giving  a  practical  demonstration  of 
the  Marconi  system  of  signalling  on  this  side  cf  the  Atlantic,  about 
August  next,  and  it  is  hoped  that  Halifax  will  be  one  of  the 
places  selected  for  the  purpose.  The  question  of  providing  a 
steamer  for  the  pilot  service  for  the  port  of  Halifax  is  one  that 
has  been  mooted  from  time  to  time,  and  like  every  other  proposed 
measure  for  the  improvement  of  the  approaches  to  our  harbor, 
deserves  careful  consideration. 

If  Sambro  were  provided  with  a  Marconi  apparatus  and  the 
pilot  steamer  were  likewise  so  fitted,  the  efficiency  of  the  pilot 
service  would  be  considerably  augmented,  for  many  potent  and 
obvious  reasons.  With  the  lighthouses  mentioned,  and  those  of 
Little  Hope,  Roseway  and  Seal  Island,  radiating  their  signals  to 
a  distance  of  twelve  to  fifteen  miles  in  the  offing,  no  well  equipped 
vessel  need  meet  the  fate  of  those  which  have  left  their  bones 
along  these  shores  and  in  the  deadly  sands  of  Sable  Island. 


SHORT-CIRCUITS. 

The  Bell  Telephone  Co.  are  laying  a  number  of  underground 
conduits  in  the  city  of  London,  Ont. 

The  city  of  Brantford,  Ont.,  has  granted  the  Bell  Telephone 
Co.  an  exclusive  franchise  for  five  years,  for  the  consideration  of 
$450  per  annu.n. 

The  St.  Martins  Telephone  Co.,  of  St.  Martins,  N.B.,  recently 
held  its  annuul  meeting  and  re-elecled  directors  and  officers. 
They  are  :  John  McLeod,  M.P.P.,  president  ;  W.  H.  .Allen,  vice- 
president  ;  A.  W.  Mackin,  secretary-treasurer  and  manag^er  ;    C. 


M.    Bostwick,    W.    E.    Skillen    and    C.    D.    Trudnen,    additional 
directors. 

The  Carman  Telephone  Exchange  Co.,  of  Carman,  Man.,  is 
applying  for  incorporation.  The  applicants  include  J.  E.  Camp- 
bell and  F.  D.  Stewart. 

E.  W.  Crane,  of  Brantford,  has  issued  a  writ  against  the  cily 
and  the  Bell  Telephone  Co.  for  Si, 000  damagos.  While  working 
as  a  lineman,  he  came  in  contact  with  a  wire  which  was  not 
properly  insulated,  receiving  injuries  for  which  he  claims  damages. 

It  is  stated  that  the  Dominion  government  intends  to  complete 
the  telegraph  service  between  Quebec  and  Belle  Isle  within  the 
next  two  years.  The  line  has  already  been  built  to  a  point  160 
miles  below-  Quebec,  and  an  additional  200  miles  will  be  strung 
this  year. 

A  charter  has  been  issued  to  the  Victoria  Telephone  Co. ,  to 
operate  in  the  town  of  Lindsay  and  throughout  the  county  of  Vic- 
toria, with  head  office  at  Woodville,  Ont.  The  directors  are  J. 
G.  Eyres  and  C.  E.  Weeks,  Woodville;  Arch.  Campbell,  Lindsay; 
J.  J.  Cave,  Beaverlon  ;    W.  H.  Johnston,  Pefferlaw. 

Mr.  Timothy  Howard,  telegraph  engineer  of  the  Australian 
post  and  telegraph  department  at  Melbourne,  Australia,  is 
making  a  lour  of  inspection  of  the  telegraph  and  telephone  sys- 
tems and  other  electrical  developments  in  the  principal  countries 
of  the  world.  He  started  from  Melbourne  last  January,  coming 
direct  to  San  Francisco.  He  is  travelling  eastward  and  expects 
to  get  back  home  about  Christmas  time.  He  has  visited  the 
principal  cities  in  the  United  States  and  Canada,  and  will  stop  at 
the  principal  centres  in  England  and  Europe.  Mr.  Howard  sailed 
for  England  a  few  weeks  ago. 

Mr.  T.  .\.  Smith,  district  saperintendent  of  the  Bell  Telephone 
Company  at  Kingston,  has  invented  special  instruments  of  unique 
design  for  communication  between  the  attendants  on  the  surface 
and  the  divers  at  the  bottom  of  the  river,  while  they  are  engaged  in 
the  work  of  raising  the  Cornwall  bridge.  The  ordinary  diving 
apparatus  has  been  dispensed  with,  and  supplemented  by  special 
diving  bells,  so  constructed  as  to  withstand  the  pressure  of  the 
current.  They  are  also  protected  by  heavy  metal  shields.  The 
telephone  is  put  inside  the  bell,  and  electric  alarms  give  the  signal 
when  either  party  desires  to  converse.  Anybody  can  operate  the 
ingenius  mechanism. 
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Without  the  least  reflecting  upon  Montreal,  Ottawa,  Toronto  or 
Niagara  Falls,  it  can  be  stated  that  the  Committee  in  charge  of  the 
local  arrangements  for  the  entertainment  of  those  who  may  attend 
the  C.  E.  A.  Convention  at  Hamilton,  will  prove  themselves  to  be 
past  masters  in  the  art  of  hospitality. 
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CHARGING  CARRIAGE  BATTERIES. 

Electric  carriag^es  are  coming  into  general  use  in  the  cities 
and  towns  where  there  are  electric  power  stations,  from  the  wires 
of  which  the  storage  batteries  of  such  electric  carriages  can  be 
readily  charged.  Some  other  method  of  charging  such  batteries 
is  greatly  needed.  Could  a  simple  and  practical  method  of  charg- 
ing such  batteries  be  used  anywhere  it  would  enable  residents  of 
country  districts  to  use  electric  carriages.  The  writer  has 
devised  two  methods.  The  first  method  consists  in  the  uj-e  of 
an  endless  tread  jiower  to  drive  the  motor  of  the  electric  carriage 
as  a  dynamo  to  charge  the  storage  battery  on  the  electric  carriage 
while  the  latter  is  stationary  and  at  or  near  the  home  ol  the  user, 
or  wherever  such  a  tread  power  can  be  used.  If  the  owner  of  the 
electric  carriage  has  no  horse  to  operate  the  tread  power,  either 
.1  donkey,  a  mule,  an  ox  or  a  cow  can  be  pressetl  into  ser\icc  to 
operate  the  tread  power  and  drive  the  motor  of  the  carriage  as  ,i 
dynamo  to  charge  the  stor.ige  battery  on  the  electric  carriage. 
In  riiral  districts  where  engines  are  not  available  the  tread  power 
could  also  be  used  to  thresh,  clean  grain,  saw  wood,  cut  straw, 
hay  and  roots,  pump  and  churn  without  the  intervention  of  the 
carriage  motor  used  as  a  dynamo,  and  without  the  intervention  of 
the  storage  battery. 

The  farmer  could  make  one  of   his    horses  charge   the  storage 


(he  lirsi  place,  (he  animal  has  lo  c.'irry  no  loa».l  of  harness  ;  in 
the  second  place,  he  always  w.ilks  on  a  good  road,  .mil  in  iho 
third  place  he  m.ay  walk  at  a  uniform  r<tle  of  motion. 

Really,  in  the  present  age  it  seems  absurd  when  a  person  wishes 
to  drive  a  dozen  miles  away  in  order  to  remain  a  day  or  two,  to 
hitch  a  huge  beast,  loaded  with  harness,  to  the  carriage,  and  lo 
use  him  but  a  sm.ill  fraction  of  the  time  while  absent  from  home. 
.A  horse  is  used  to  draw  the  carriage  even  though  often  not 
more  than  one-quarler  of  a  horse  power  is  really  needed  for  the 
work.  The  horse  while  absent  IVoni  home  must  he  unliarnessed, 
fed,  watered,  groomed  and  provided  with  a  stable  ;  all  this  causes 
considerable  trouble,  anxiety  and  annoyance.  The  horse,  while 
drawing  the  carriage,  may  shy  and  run  away  because  of  rustling 
paper  or  other  trivial  cause,  and  endanger  the  lives  oftlieoccu- 
p;inls  of  the  carri.age.  The  roughest  ;uul  most  unsightly  and  un- 
governable beast  may  store  his  energy  in  the  carraige  ballery  in 
the  method  outlined. 

The  user  of  the  electric  carri.'ige,  whei»  on  the  road,  m;iy  tirive 
the  same  at  either  .a  high  or  a  low  speed  ;  there  is  no  danger  of 
runaways  ;  on  arriving  at  his  destination  the  electric  carriage  re- 
quires neither  food,  water  nor  care.  He  may  let  the  vehicle  stand 
still  out  of  the  way  until  it  is  again  required  for  use.  •" 
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battery  in  the  manner'outlined,'and  he  could  still  keep  the  horse 
at  home  to'do  necessary  work  on  the  farm  while  the  members  of 
his  family  might  drive  a  dozen  miles  and  return  by  means  of  the 
electric  energy  which  might  be  stored  by  the  exertion  of  the  horse, 
mule,  donkey,  ox  or  cow  during  the  previous  evening.  Of  course, 
absolutely  no  harness  whatever  would  be  required  by  the  horse, 
donkey,  mule,  ox  or  cow  while  driving  the  endless  tread  power. 
No  time  need  be  spent  in  grooming  the  animal,  and  he  need  not  be 
shod.  A  fractious  animal  might  store  his  energy  in  the  storage 
battery,  and  no  runaways  need  be  feared  by  the  user  of  the 
electric  carriage.  When  the  carriage  is  not  needed  at  night  the 
electric  energy  stored  in  the  carriage  battery  by  the  work  of  the 
animal  at  any  time  during  the  day  might  supply  light  for  the  house 
at  night  by  means  of  incandescent  electric  lamps.  Should  it  be 
preferred,  the  animal  may  operate  the  motor  of  the  carriage  as  a 
dynamo  at  night,  and  so  illuminate  the  house  during  the  night 
without  the  intervention  of  the  storage  battery.  But  if  the  car- 
riage is  lo  be  used  at  night  a  storage  battery  for  the  purpose  of 
illumination  may  be  installed  in  the  house. 

It  is  well  known  that  the  endless  tread  power  is  the  best  con- 
trivance for  utilizing  the  energy  of  animals.  The  animal  while  at 
work  simply  walks  up  an  incline  plane  njade  of  a  belt  of  heavy 
slats  which  passes  under  him  as  he  walks,  and  turns  a  wheel  con- 
nected with  the  motor  used  as  a  dynamo  by  simple  belting.  The 
economy  of  the  endless  tread  power  is  due  to  several  causes.      In 


gasoline  engines,  in  the  rural  districts,  lo  drive  the  motor  of  the 
electric  carriage  as  a  dynamo  to  charge  the  battery.  Such  en- 
gines are  now  sold  at  low  prices  and  they  are  very  economical  in 
the  use  of  fuel.  In  some  cases  steam  engines  already  in  use  for 
other  work  may  be  used  lo  charge  the  battery.  These  engines 
may  also  work  the  carriage  motor  as  a  dynamo  to  store  electric 
energy  for  lighting  houses,  and  they  may  also  be  used  in  thresh- 
ing, cleaning  grain,  cutting  feed,  sawing  wood,  pumping  and 
churning. 

It  will  now  be  thoroughly  understood  that  nothing  need  now 
prevent  the  extensive  use  of  electric  vehicles  of  every  description, 
either  in  the  country  districts  or  in  small  villages  and  towns  where 
t'.iore  are  no  electric  power  stations.  The  country  roads  may 
soon  be  everywhere  traversed  by  horseless  carriages.  The  ad- 
vantage of  cleanliness,  speed  and  convenience  of  such  electric 
carriages  are  very  great  indeed. 

The  principle  novelty  in  the  methods  outlined  in  this  article  con- 
sists in  the  use  of  the  carriage  motor  as  a    dynamo   for  charging 
the  storage  battery  of  the  electric    carriage,  instead    of  incurring 
the  expense  of  installing  a  dynamo  on  purpose  for  such  use. 
James  Asher, 

174  Germain  St.,  Buffalo,  N.Y. 

May  23,  1899. 
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THE  POSSBILITIES  OF  LIQUID  AIR.* 

By  Elihu  Thomson. 

The  object  of  the  present  article  will  be  to  suggest 
rather  than  predict  directions  in  which,  under  certain 
conditions,  liquid  air  may  possibly  become  a  factor  in 
engineering.  And  in  the  absence  of  favorable  conditions 
need  it  be  said  that  such  possibilities  will  not  be  capable 
of  realization. 

Let  us  assume  the  availability  of  some  innocuous  gas 
liquefiable  at  about  one  hundred  atmospheres  pressure, 
at  temperatures  easily  and  cheaply  attained,  and  at  no 
cost  for  the  gas  itself.  In  such  a  case  there  can  be  no 
doubt  of  its  soon  finding  enormous  application  in  the 
storage  and  recovery  of  energy.  Cheap  power  would 
be  used  to  compress  and  liquefy  it,  after  which  it  would 
be  stored  in  quantity,  either  at  atmospheric  pressure  or 
at  some  selected  higher  pressure.  Such  a  liquefied  gas 
would  be  stable,  or  remain  in  the  liquid  state,  if  heat 
were  prevented  from  reaching  it.  This  could  be  done, 
not  perfectly,  of  course,  by  surrounding  the  containing 
vessel  with  a  liberal  thickness  of  some  good  non-con- 
ductor of  heat.  That  part  of  the  gas  which  would 
inevitably  escape  on  account  of  the  lack  of  perfect  heat 
insulation  would  be  cold  and  would  be  made  to  traverse 
the  non-conducting  covering  in  successive  layers  from 
within  outward,  and  thus  assist  in  cooling  the  covering 
and  in  preventing  access  of  heat  to  the  liquid  ;  or,  the 
escaping  gas  might  even  be  made  available  for  power 
in  an  engine,  if  the  liquid  were  kept  under  a  proper 
working-pressure.  In  this  case  further  heating  of  the 
gas,  analogous  to  superheating  of  steam,  could  be  em- 
ployed before  sending  it  to  the  engine.  But  little  of  the 
energy  of  the  heat  so  added  would  be  lost,  and  a  con- 
siderable part  of  it  could  be  supplied  by  the  surrounding 
air  or  by  water. 

With  such  a  liquefied  gas  produced  at  one  place  by 
cheap  power  and  carried  to  another  lor  evaporation 
and  recovery  of  power,  ice  could  be  made  as  a  by- 
product. 

In  many  plants  used  for  the  development  of  power  on 
a  large  scale,  a  twenty-four  hours'  output  is  not  called 
for,  but  could  be  attained  at  slight  additional  expense. 
The  excess  power  from  such  a  plant  needs  some  means 
of  utilization.  This  excess  power,  as  during  periods  of 
otherwise  light  load,  could  be  employed  to  liquefy  the 
assumed  gas.  On  a  large  scale  this  procedure  would 
not  be  costly,  supposing  the  use  of  highly  developed 
machinery.  The  liquid  product  could  then  be  trans- 
ported in  tanks  provided  with  heavy  lagging  and 
special  arrangements  to  prevent  access  of  heat  from  the 
outside.  Perhaps  it  could  be  distributed  by  a  well- 
covered  pipe-line.  The  unavoidable  evaporation  which 
would  be  involved  in  the  pipe-line  transportation  might 
not  be  altogether  a  loss,  for  if  the  line  be  under  a 
pressure  suitable  for  engines  the  escaping  gas  might 
possibly  be  tapped  out  at  intervals,  heated,  and  used 
for  power  along  the  line  of  way. 

But  the  foregoing  considerations  are  based  upon  the 
existence  of  a  gas  at  no  cost,  with  desirable  properties 
rendering  its  liquefaction  easy.  Such  a  gas  does  not  in 
fact  exist.  There  then  arises  the  question  whether  we 
can  render  available  any  of  the  gases  known  to  us. 
Carbonic  acid  gas  is  cheap,  but  still  far  too  costly  for 
use  in  the  way  proposed.  It  would  not  pay  to  send  it 
back  long  distances  for  recompression  and  reliquefac- 
tion.      It  costs  too  much  to  be  thrown  away  after  it  has 

*  Abstract  from  contribution  in  tile  Engineering  Magazine. 


been  once  used.     The  air    itself   meets  the  condition  of 
no  cost  for  material  in  the  case. 

In  culmination,  Professor  Dewar  has  lately  succeeded 
in  reducing  even  hydrogen  to  a  liquid  and  in  collecting 
quantities  of  it.  Temperatures  not  far  removed  from 
absolute  zero  ( — 273°  C.)  are  obtained  by  the  evapora- 
tion of  liquid  hydrogen.  But  the  absolute  zero,  like 
the  dynamo  of  100  per  cent,  efficiency,  may  by  each 
advance  be  more  and  more  closely  approximated  but 
never  reached.  This  low  temperature  research  has 
shown  that  at  temperatures  as  low  as — 200°  C, 
attainable  by  evaporation  of  liquid  air,  conducting- 
metals,  as  copper,  platinum,  silver,  etc.,  when  in  a  very 
pure  state,  have  their  conductivities  so  much  enhanced 
that  electric  currents  flow  with  but  a  fraction  of  the 
resistance  experienced  at  ordinary  temperatures.  Re- 
search has  shown  that  at  absolute  zero  they  would  be- 
come perfect  conductors.  Professors  Dewar  and  Flem- 
ing laso  found  that  liquid  air  is  a  very  perfect  insulator, 
and  that  ice  and  many  frozen  electrolytes  even  become 
excellent  insulators  at  the  temperatures  of  liquid  air  ; 
and  in  general  that  intense  cold  in  insulators  improves 
the  insulation,  just  as  it  improves  the  conductivity  of 
conducting-metals  when  they  are  pure. 

Unfortunately,  however,  the  liqviefaction  of  air 
requires  rather  extreme  conditions,  and  in  the  early 
work  of  Dewar  was  an  exceedingly  costly  process. 

The  discovery  of  the  fact  that  air  compressed,  cooled, 
and  collected  in  a  reservoir  at  from  100  to  150  atmos- 
pheres might  be  made  to  liquefy  a  portion  of  its  own 
volume,  rendered  possible  the  procuring  of  liquid  air  by 
a  more  direct  and  simple  means.  This  discovery  is 
claimed  by  several  persons,  the  merits  of  whose  claims 
will  not  be  here  discussed.  When  highly  compressed 
air  escapes  from  a  suitable  orifice  it  is  cooled  by  its  own 
expansion.  If  the  cooled  air  be  now  caused  to  circulate 
around  a  long  coiled  pipe,  which  brings  the  compressed 
air  to  the  jet  in  such  a  way  that  the  portion  of  pipe 
nearest  the  jet  is  the  first  to  be  met  by  the  cooled  air, 
and  so  back  progressively  from  the  jet ;  further,  if  the 
whole  be  thoroughly  jacketed  by  a  non-conducting  cover- 
ing the  temperature  at  the  jet  soon  falls  sufficiently  low  to 
cause  liquefaction  of  a  portion  of  the  air  even  at  ordinary 
atmospheric  pressure.  The  operation  itself  is  cumula- 
tive or  self-intensifying,  since  the  cooling  due  to  expan- 
sion is  employed,  on  the  regenerator  principle,  to 
cool  most  effectively  the  compressed  gas  on  its  way  to 
the  jet  and  ready  to  expand. 

If  air  be  compressed  to  about  Soo  atmospheres  it 
may  be  made  to  occupy  the  same  space  as  it  does  when 
liquefied,  but  even  at  higher  pressures  it  would  remain 
gaseous.  Ordinary  temperatures  of  the  surrounding 
air  are  far  above  the  critical  temperatures  of  the  gases 
composing  it.  In  order  that  it  may  liquefy,  it  must  lose 
kinetic  energy  or  be  cooled;  the  velocity  of  the  moving 
molecules  must  be  brought  down.  The  removal  of  heat 
is  essential,  and  the  process  of  liquefaction  can  only  be 
carried  on  by  cooling  the  gas  during  or  after  compression. 
Conversely,  liquid  air  confined  in  a  closed  and  filled 
receptacle,  when  allowed  to  regain  the  heat  lost  in  being 
liquefied,  would  become  gaseous  and  exert  a  pressure  of 
about  6  tons  per  square  inch. 

That  the  processes  for  producing  liquid  air  will  be 
developed  so  as  to  reduce  the  cost  to  an  extent  such  as 
to  render  it  available  in  place  of  a  more  ideal  gas  would 
be  a  vain  prediction  to  make  at  present. 

The   fact    that  a    three-gallon   milk-can    of   liquid    air 
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was  hroiiijlu  by  Mr.  Triplcr,  ot  Now  \'ork,  fruni  that 
city  to  Lynn,  Mass.,  a  journey  occupying  nine  hours, 
and  that  not  more  than  one-third  of  the  liquefied  gas 
was  lost,  although  the  only  covering  for  heat  insulation 
was  about  2}4  inches  of  ordinary  steam-pipe  felting, 
goes  far  torward  indicating  the  possibility  of  trans- 
portation. With  a  tank  of  20  times  the  linear  dimen- 
sions of  the  milk-can  referred  to,  the  surface  for  loss  of 
heat  would  rise  to  400  times,  while  the  capacity  would 
have  increased  to  8,000  times,  and  with  no  better 
lagging  it  is  easily  seen  that  the  daily  loss  would  then 
not  be  over  5  per  cent.  Doubtless,  however,  improved 
means  for  heat  insulation  would  make  the  loss  but  a 
fraction  of  this  amount.  If  the  tank  were  kept  under  a 
pressure  of,  say,  200  pounds  to  the  square  inch,  a  suit- 
able safety-valve  being  provided  to  prevent  excess  of 
pressure,  the  evaporated  gas  or  air  could  be  made  to 
do  work,  especially  if  superheated.  If  the  tank  were  in 
a  train  the  motive  power  might,  at  least  in  part,  be  de- 
rived from  the  normal  evaporation  from  the  tanks. 
Further,  let  us  imagine  a  pipe-line  well  insulated  for 
heat,  and  it  is  easy  to  see  that  if  the  velocity  of  flow 
equalled  the  train-speed  in  the  journey  of  the  milk-can 
from  New  York  to  Lynn,  the  percentage  loss  in  a  pipe 
of  the  diameter  of  the  milk-can  with  no  better  lagging 
than  it  possessed  would  be  the  same  or  even  less.  Here 
again  perfection  of  heat-insulation  might  make  quite  a 
saving,  and  the  evaporated  gas  might,  if  the  line  were 
under  pressure,  be  made  available  for  power  along  the 
line  of  way. 

Whether  the  liquefied  gases  of  the  air  can  be  employed 
in  this  way  will,  however,  depend  upon  the  develop- 
ment of  efficient  methods  of  extracting  the  heat  and 
effecting  condensation  of  the  air. 

Liquid  air  represents  air  compressed  to  about  800 
atmospheres,  hut  existing  without  pressure.  No  heavy 
and  excessively  strong  tanks  are  needed  for  storing  it. 
If  it  be  pumped  into  a  closed  receptacle  under  regulated 
pressure,  it  may  be  evaporated  by  the  heat  of  the  air,  or 
that  of  .surrounding  objects,  or  it  may  receive  heat  from 
bodies  undergoing  refrigeration,  as  water  being  con- 
verted into  ice  ;  after  which  heating  operation  it  may 
be  further  heated  to  the  melting  point  of  lead  by  heat 
of  combustion,  and  be  finally  used  in  a  suitable  engine 
where  its  expansion  may  develop  power.  During  its 
expansion  and  delivery  of  power  to  the  pistons  of  the 
engine  it  may  become  so  cooled  as  to  be  discharged 
from  the  exhaust  at  nearly  normal  atmospheric  tempera- 
ture and  pressure. 

The  power  expended  in  compressing  and  liquefying 
air  is,  of  course,  converted  into  heat  and  thrown 
away.  The  product,  liquid  air,  has  no  inherent  power 
of  energy  in  itself.  It  represents  negativity,  bearing 
somewhat  the  same  relation  that  an  exhausted 
globe  does  to  the  surrounding  air.  It  may  become  the 
means  for  rendering  the  normal  energy  in  the  surround- 
ing air  available.  Liquid  air  has  capacity  for  taking 
up  the  ordinary  heat  of  surrounding  objects  and  thus 
acquiring  pressure.  It  can  be  superheated  very  efficient- 
ly, and  so  used  in  the  form  of  compressed  air  in  an 
engine.  The  superheating  will,  of  course,  tend  to  raise 
greatly  the  total  efficiency.  The  inevitable  losses  in  the 
compressing  and  liquefying  processes  would  in  part  be 
made  up  in  the  added  heat,  the  amount  of  which  is 
small  and  efficiently  employed.  We  have  no  reliable 
data  of  large  scale  operations,  and  can  as  yet  reach  no 
certainty  as  to  the  efficiency  attainable  in  compression 
and  liquefaction  or  in  recover)'  of  power.      It  is  possible 


that  the  scpcration  of  ox)l;i-ii,  uhich  would  piolxibly 
possess  a  value  in  metallurgy,  might  tend  to  diminish 
the  cost  of  condensation.  So  also  the  refrigeration 
which  is  obtained  during  evaporation  might  help  the 
recovery  end.  Where  so  much  is  "in  the  air  "  we  must 
be  content  with  suggestions  only,  and  they  may  never 
be  realixed  in  practice.  The  power  required  to  be 
expended  in  liquefying  a  given  amount  of  air  can  be 
approximately  estimated,  and  an  assumed  efliciency  of 
plant  may  be  made  to  do  duty  in  place  of  exact  figures 
where  none  are  to  be  had,  and  if  the  conclusions  based 
thereon  are  understood  as  tentative  and  subject  to  ex- 
tensive modification  in  view  of  further  advances  in  our 
knowledge,  no  harm  is  done. 

In  making  an  estimate  of  the  cost  of  liquid  air  as 
produced  on  the  large  scale,  the  factors  of  plant  efliciency, 
maintenance,  etc.,  come  in  to  a  greater  or  less  extent. 
."Assuming  that  air  t>e  compressed  as  nearly  isothermally 
as  possible,  and  that  in  a  large  plant  a  possible  total 
efficiency  of  seventy  per  cent,  might  probably  be  realized, 
each  horse  power  hour  might  thus  be  expected  to  com- 
press nearly  10  pounds  of  air  to  a  pressure  of  2,000 
pounds  to  the  square  inch.  If  such  compressed  air,  on 
being  expanded  in  a  very  carefully  arranged  self-intensi- 
fying apparatus,  should  condense  25  per  cent,  of  the  air 
admitted,  we  would  have  about  2)^  pounds  of  liquid  air 
per  horse  power  hour.  The  assumed  proportion,  25  per 
cent.,  seems  not  improbable  in  view  of  all  the  data — 
meagre  enough,  it  is  true — which  have  come  to  the 
writer's  knowledge. 

If  the  pow'er  cost  be  taken  at  $20  per  year  in  large 
units  and  an  additional  charge  of  $10  be  allowed  for  each 
horse  power  of  the  compressing  and  condensing  plant, 
its  interest,  maintenance,  and  operating  expenses,  the 
cost  per  pound  of  liquid  air  would  be  about  one-sixth  of 
a  cent,  assuming  the  plant  to  run  7,200  hours  per  year. 
This  estimate,  subject  to  modification  from  the  very 
nature  of  the  problem,  would  make  the  liquid  air  cost  for 
production  about  8  cents  per  cubic  foot.  If  oxygen 
separated  by  fractional  distillation  possessed  a  value  lor 
equal  amounts  in  excess  of  the  cost  of  the  air,  the  re- 
maining nitrogen  would,  of  course,  be  producible  at  a 
lower  figure. 

It  is  probably  within  the  possibilities  that  a  cubic  foot 
of  liquid  air  or  nitrogen,  if  allowed  to  heat  from  its 
surroundings  and  then  be  further  heated  to  200°  C, 
could,  in  a  high  pressure  engine,  yield  about  five  horse 
power  hours.  If  at  the  same  time  the  vaporization  of 
the  air  were  attended  by  useful  refrigeration,  as  in 
making  ice,  the  cost  of  recovery  would  diminish.  Need 
it  be  said  here,  however,  that  even  if  the  cost  of  horse 
power  of  recovered  energy  much  exceeded  that  which 
is  indicated  in  the  foregoing  estimates  or  assumptions,  a 
demand  may  still  exist  for  a  source  of  power  having 
great  compactness,  freedom  from  nuisance,  no  heated 
nor  noxious  exhaust,  and  of  unequalled  controllability? 
The  horseless  vehicle  problem  certainly  presents  us  with 
an  instance  in  point. 

The  great  feature  of  the  application  of  such  a  power 
as  liquid  air  would  be  its  emergency  value.  By  this  is 
meant  the  ability  to  obtain  at  will  a  sudden  output  far 
beyond  the  normal.  .Animal  power  notably  possesses 
this  emergency  value,  and  the  success  of  electric  trolley 
systems  largely  depends  upon  the  fact  that,  when 
needed,  the  station  can  be  called  upon  for  a  temporary 
delivery  to  any  single  car  or  train  of  a  power  greatly 
in  excess  of  the  rated  output  of  the  motors. 

Suggestions  have    already   been    made    of  the  use  of 
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liquid  air  or  oxygen,  mixed  with  combustibles  as  a  high 
explosive.  Such  an  explosive  can  be  made  at  the  time 
of  use,  and  if  left  unexploded,  either  by  accident  or 
design,  soon  loses  its  dangerous  character  by  evapora- 
tion of  the  liquid  gas. 

A  fascinating  speculation  for  the  electrical  engineer  is 
the  possibility  of  so  cooling  the  conductors  of  electric 
lines  or  apparatus  as  to  improve  the  conductivity  many 
times,  and  so  diminish  the  losses  in  any  given  length  of 
conductor,  and  at  the  same  time  greatly  improve  the 
insulation.  Professors  Devvar  and  Fleming  have  shown, 
however,  that  it  is  a  condition  of  this  enormous  im- 
provement in  conductivity  that  the  metals  be  very  pure, 
a  very  small  percentage  of  impurity  greatly  lessening 
the  result.  As  regards  the  insulation,  they  have  shown 
that  dielectrics  and  electrolytes  become  insulators  of 
excellent  character  when  cooled  to  the  temperature  of 
liquid  air.  What  effect  such  a  lowering  of  temperature 
would  have  upon  the  dielectric  strength  or  striking 
distance  between  conductors  at  great  differences  of 
potential  is  not  as  yet  di^termined,  so  far  as  the  writer 
is  aware.  The  result  to  be  expected  from  a  considera- 
tion of  the  effect  of  heating  upon  dielectric  strength  or 
striking  distance  is,  that  very  low  temperature  will  make 
it  far  more  difficult  to  break  down  insulation  by  spark- 
ing through  it. 

That  the  electrical  engineer  covets  just  such  agencies 
as  will  thus  extend  the  range  of  possibilities  in  his  art 
needs  no  proof.  He  would  be  apt  to  choose  a  pipe 
line  conveying  liquid  air  as  the  very  best  location  for 
his  conductors,  assumed  to  be  made  of  as  pure  metal  as 
possible,  the  high  insulation  probably  attainable  being 
the  chief  object.  Whether  his  conductors  were  placed 
outside  such  a  pipe  or  within  the  same,  he  could  no 
doubt  adapt  himself  to  the  conditions,  provided  he 
could  get  the  benefit  of  the  low  temperature  insulation, 
and  possibly,  to  a  certain  extent,  a  gain    in  conduction. 

It  is  indeed  very  questionable  whether  a  pipe  line  will 
ever  he  laiil  and  kept  filled  with  liquid  air  solely  for  its 
electrical  benefits,  but  if  such  a  line  were  also  used  to 
supply  liquid  air  to  a  distant  point  and  the  normal 
evaporation  utilized,  the  case  would  be  somewhat 
modified,  though  the  improbability  of  such  a  combina- 
tion being  put  into  service,  at  least  within  any  reason- 
able period,  still  remains. 

It  will  be  the  proper  attitude  for  the  conservative  and 
at  the  same  time  progressive  engineer  to  await  the 
possession  of  full  and  accurate  data  before  drawing  any 
conclusions  as  to  future  practice.  Suggestions  of 
possibilities  are,  of  course,  useful,  even  if  only  a  frac- 
tion of  them  prove  realizable,  and  no  attempt  is  here 
made  to  do  otherwise  than  call  attention  to  matters 
which  must  from  their  nature  possess  more  or  less  of 
interest.  —  Engineering  Magazine. 


Mr.  R.  A.  L.  Gray,  electrical  contractor,  Toronto,  has  removed 
to  42  York  street,  having  secured  the  agency  of  the  Electrical 
Construction  Company,  of  London,  Ont. 

A  by-law  will  be  submitted  to  the  r.itepayers  of  Nelson,  B.C., 
authorizing  the  council  to  grant  a  charter  for  a  tramway  system 
in  Nelson  to  the  British  Electric  Traction  Co.,  of  London,  Eng. 
The  company's  solicitor  is  Mr.  \V.  A.  Macdonald. 

The  L'nited  Electric  Company,  Toronto,  have  recently  sold  2 
h. p.  motors  to  the  following  :  Brereton  &  Manning,  Langmuir  & 
Co.,  T.  H.  Patriarche,  A.  R.  Williams  Co.,  and  Imperial  Cap 
Co.,  Toronto:  Brock  Engraving  Co.,  London;  R.  B.  Dobson, 
•Beaverton  ;  R.  E.  T.  Pringle,  Montreal.  They  have  also  sold  to 
Mr.  Dobson  one  4  h.p.  motor  and  one  6  h.p.  generator,  and  to 
R.  E.  T.  Pringle  one  6  and  one  8  h.p.  motors. 


SPARKS. 

The  town  council  of  Barrie,  Ont.,  are  taking  steps  looking  10 
the  construction  of  a  municipal  telephone  service. 

Mr.  J.  L.  Kitchen  h.-is  removed  from  Wiarton  to  Acton,  Onl.,  to 
take  charge  ol  the  municipal  lighting  plant  in  that  town. 

The  Bell  Telepone  Co.  are  now  constructing  a  long  distance 
copper  line  between  Ottawa  and  Brockville.  The  line  will  require 
about  75  miles  of  poles  and  cross-arms  and  200  miles  of  copper 
wire. 

Robert  Hunter,  Joseph  Murchey  and  associates  have  been  in- 
corporated as  the  Gasoline  Engine  Co.,  of  Toronto  Junction,  to 
manufacture  gasoline  and  gas  engines,  steam  engines,  electric 
motors,  etc. 

The  council  of  Wallaceburg,  Ont.,  have  refused  to  grant  an 
electric  light  franchise  to  Mr.  M.  Martin,  and  have  entered  into 
an  agreement  for  street  lighting  with  the  Wallaceburg  Electric 
Light  Company. 

The  ratepayers  of  the  village  of  Thurso,  Que.,  have  approved  of 
the  by-law  to  raise  $18,000  to  purchase  and  complete  the  water- 
works and  electric  light  plant  started  last  year  by  the  Sladacona 
Electric  &  Water  Co. 

The  town  of  Renfrew,  Onl.,  has  given  a  contract  to  A.  A. 
Wright  &  Co.  for  six  arc  lights,  at  25  cents  per  light  per  night, 
and  to  W.  A.  Mackay  for  15  incandescent  lights,  at  $20  per  light 
per  year,  both  contracts  to  be   for   one  year  from    May  3rd,  1S99. 

The  Bear  River  Electric  Light  &  Power  Company  have  decid- 
ed to  extend  their  system  to  Digby,  and  to  light  intermediate 
points.  The  capital  has  been  increased  to  $75,000,  and  it  is 
understood  they  will  take  over  the  plant  at  Digby  owned  by  M.i  jor 
Daley. 

A  syndicate  of  Toronto  gentlemen  are  said  to  have  purchased 
the  franchises  and  property  of  the  St.  Hyacinthe  Power  and  Elec- 
tric Light  Company  and  the  St.  Hyacinthe  Gas  Company,  of  St. 
Hyacinthe,  Que.  It  is  given  out  as  the  intention  of  the  syndicate 
to  rebuild  a  portion  of  the  dam  at  the  power  house  and  to  remodel 
the  electric  system. 

The  Hull  Electric  Company  has  entered  suit  in  the  Superior 
Court  against  the  Ottawa  Electric  Company,  claiming  $10,000 
damages  for  non-compliance  with  their  request  to  cease  selling 
light  in  Hull.  This  sum  is  alleged  to  have  accrued  since  the  last 
action  for  $20,000  on  the  same  grounds  was  issued.  The  latter 
is  still  pending  before  the  Court  of  Appeal  in  Montreal. 

Oliver  Perks,  an  electrician,  of  Montreal,  was  recently  killed  at 
the  power  house  of  the  Chambly  Manufacturing  Company  at 
Chambly.  Perks  and  some  other  employees  were  laying  the 
current  on  a  new  machine.  Perks  wanted  to  find  out  for  himself 
the  progress  being  made  on  the  machine.  He  leaned  over  it, 
putting  the  tips  of  his  fingers  on  the  frame  and  stretching  his 
other  hand  down.  In  the  act  his  hand  came  in  contact  with  some 
wire,  thereby  establishing  a  circuit  and  causing  a  current  of  3,000 
volts  to  pass  through  his  body.      Death  was  almost  instantaneous. 

Recent  sales  made  by  the  LInited  Electric  Coinpany,  Toronto, 
include  the  following  :  3j4  h.p.  motors  to  J.  T.  Rowan,  Ottawa, 
and  Telegraph  Priming  Co.,  Waterloo  ;  4  h.p.  motors  to  Mer- 
chants Mantle  Manufacturing  Co.,  Toronto  ;  5  and  b  h.p.  motors 
to  Citizens'  Telephone  &  Electric  Co.,  Rat  Portage  ;  7  h.p.  motor 
to  James  Sparrow&Co.,  Toronto;  8  h.p.  motors  to  Federal 
Printing  Co.,  Ottawa,  Toronto  Lithographhig  Co.,  Northway  & 
Sons,  and  Elliott  Paper  Rox  Co.,  Toronto,  Clark  Creamery  Co., 
Smith's  Falls,  and  Darling  Bros.,  Montreal  ;  10  h.p.  motors  to 
Brown  &  Hussey,  Toronto,  Rogers  Coal  Co.,  Hamilton,  and  W. 
J.  Babcock,  Brantford  ;  12  h.p.  motors  to  Elias  Rogers  &  Co. 
and  A.  R.  W'illiams  Machinery  Co.,  Toronto;  20  h.p.  motor  to 
Rice  Lewis  &  Son,  Toronto. 

The  Cataract  Power  Company  have  made  a  proposition  to  light 
the  streets  of  the  city  of  Hamilton,  the  contract  to  apply  to  the 
unexpired  term  of  the  existing  contract  with  the  Hamilton  Elec- 
tric Light  &  Power  Company,  viz.,  .September  i,  1900,  and  for  a 
further  period  of  ten  years.  They  offer  to  furnish  425  arc  lamps 
of  2,000  nominal  candle  power,  burning  from  dusk  till  dawn  of 
every  night  of  the  year,  at  the  rate  of  $85  per  lamp  per  year,  and 
additional  lamps  at  the  rate  of  $82.50.  Should  the  city  require 
500  lamps  or  over  at  any  time  during  the  term  of  the  contract, 
the  price  would  be  $82.50  for  the  first  500  lamps  and  $80  for  each 
additional  lamp.  A  rebate  of  2  cents  per  lamp  hour  to  be 
made  for  such  time  as  the  lamps  may  not  be  burning.  The  com- 
pany announce  their  intention,  should  the  proposition  be  accept- 
ed, of  thoroughly  remodelling  the  present  arc  lighting  system. 
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ELECTROLYSIS.' 

Bv  K.  Wai.tkr  Thorold. 
The  great  damage  clone  to  gas  mains,  water 
mains  and  the  cables  of  the  various  electric  and  tele- 
phone companies  by  the  return  current  of  the  electric 
railway  systems,  is  now  assuming  such  large  dimensions 
that  something  must  be  done  to  overcome  it.  It  this 
trouble  is  left  to  take  its  own  course,  there  will,  no 
doubt,  be  numerous  law-suits  in  which  the  railway  com- 
panies will  be  the  losers.  They  will  have  to  pay  for 
damages  done  to  these  pipes  and  cables,  and  will  also 
have  to  so  equip  their  outside  plant  that  this  trouble  will 
not  occur  again. 

There  may  be  a  doubt  in  the  minds  of  some  people  as 
to  whether  the  electric  railway  companies  can  be  held 
responsible  for  the  damage  done  by  their  heavy  return 
currents.  The  argument  amounts  to  this  :  Certain 
companies  have  capital  invested  in  metal,  which  is 
placed  underground.  Another  company  comes  along 
and  destroys  this  metal.  The  question  then  is,  is  this 
last  company  responsible  for  the  damage  they  have  done 
and  are  still  doing  ?  They  may  not  be  doing  this  dam- 
age intentionally,  but  they  are  doing  it  knowingly. 

It  is  a  well-known  fact  that  electricity  will  choose  the 
path  for  itself  which  offers  the  least  resistance,  but  that 
it  is  impossible  to  confine  the  current  to  one  conductor 
when  there  is  another  open  for  it,  no  matter  what  the 
resistance  of  the  other  may  be.  Still,  it  is  the  duty  of 
the  electric  railway  companies  to  provide  a  conductor  on 
their  return  circuit  over  which  the  greater  part  of  the 
current  will  How,  and  that  conductor  must  offer  so  little 
resistance  that  all  the  current  which  does  not  return  over 
it  will  not  be  enough  to  cause  any  damage  to  the  under- 
ground pipes  and  cables. 

Electrolysis  may  result  to  a  small  extent  from  the 
leakage  of  overhead  wires,  but  as  this  leakage  takes 
place  to  such  a  very  small  extent,  it  is  not  worth  consid- 
ering. Of  course,  any  large  leakage  of  this  kind,  or  a 
"  ground,"  as  it  is  called  in  practice,  would  soon  be 
known  at  the  power  house  and  taken  off  at  once. 

The  circuit  of  the  ordinary  trolley  system  is  very 
simple.  The  current  comes  along  the  trolley  wire  from 
the  dynamo  in  the  power  house,  thence  through  the  car 
to  the  rail,  and  along  the  rail  and  underground  pipes, 
etc.,  back  to  the  dynamo  in  the  power  house.  It  the 
current  all  returned  along  the  rails  there  would  be  no 
damage  done  by  electrolysis,  excepting  perhaps  at  a  few 
bad  joints  between  the  rail  and  its  connections. 

A  few  words  might  be  said  as  to  the  connections  be- 
tween the  rails  now  generally  used.  The  rails  are  bolted 
together  by  means  of  ordinary  fish-plates  ;  but  to  make 
a  better  electrical  connection  they  are  bonded  together 
by  heavy  copper  wire.  This  bonding  is  supposed  to  so 
connect  the  rails  that  the  current  will  flow  on  unmolested 
to  the  power  house.  The  method  of  bonding  now  used 
is  to  take  a  piece  of  No.  o  or  No.  oo  bare  copper  wire, 
as  short  as  possible,  but  generally  about  eighteen  inches 
in  length,  to  each  end  of  which  a  rivet,  called  a  channel 
pin,  is  soldered.  There  is  a  small  hole  drilled  in  the 
end  of  each  rail,  into  which  the  channel  pin  is  put,  and 
the  end  is  then  flattened  out,  thus  connecting  the  rails 
together.  However,  it  has  been  found  that  this  is  not 
enough,  as  some  of  the  current  leaves  the  rail,  on 
account  of  the  resistance  between  the  joints,  and  follows 
along  the  underground  mains  and  cables  to  the  power 
house.      It    the    current,   while    travelling    along   these 
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pipes,  was  not  increased  or  dimiiiisheil  on  the  way,  or 
in  other  words,  if  the  potential  between  the  pipes  and 
the  rails  was  always  the  same,  there  would  be  compara- 
tively little  harni  done.  The  trouble  is  that  the  current 
takes  jumps  to  and  from  the  pipes  as  the  resistance  of 
the  rail  increases  or  diminishes,  and  at  every  point  in 
the  pipe  where  this  takes  place  and  the  points  are 
many — electrolysis  sets  in. 

The  method  ot  bonding  before  mentioned  does  not 
make  a  true  electrical  connection.  The  connection 
between  the  pin  and  the  wire  may  be  all  right,  but  it  is 
the  connection  between  the  pin  and  the  rail  which  causes 
the  trouble.  By  continual  pounding  of  the  cars  on  the 
rail  the  joint  is  loosened,  and  the  result  is  that  an  oxide 
of  the  metal  is  formed,  thus  increasing  the  resistance  of 
the  joint,  and  ultimately  of  the  whole  circuit,  and  there- 
by causing  more  of  the  current  to  return  through  the 
pipes,  etc. 

One  system  which  is  used  is  to  connect  the  rails  every 
short  distance  with  an  overhead  insulated  copper  wire, 
which  carries  the  current  back  to  the  power  house.  Of 
course,  the  system  of  bonding  mentioned  is  also  used,  or 
otherwise  it  would  be  necessary  to  connect  every  rail 
with  the  overhead  wire.  It  will  be  readily  seen  that 
with  so  little  resistance  offered,  very  little  of  the  current 
would  seek  any  other  path. 

A  sixty-pound  rail  is  said  to  be  electrically  equivalent 
in  carrying  capacity  to  one  square  inch  of  copper,  and 
therefore,  in  a  double-track  road,  the  rails  offer  a  com- 
bined carrying  capacity  for  the  current  equal  to  four 
square  inches  of  copper.  If  the  bonding  between  the 
rails  is  made  perfect,  and  the  overhead  return  wire  is 
used,  then  I  think  the  trouble  of  electrolysis  would  be  a 
minimum. 

In  several  cities  the  rails  have  been  casted  together  at 
the  joints  by  placing  a  mould  about  the  rail  ends  and 
pouring  molten  iron  in,  which  on  solidifying  formed  a 
solid  joint.  A  first-class  electrical  connection  may  thus 
be  obtained,  but  it  has  been  found  to  be  almost  impos- 
sible to  have  an  easy  running  road  with  joints  of  this 
kind,  and  as  this  is  an  expensive  connection,  it  is  not 
very  largely  used. 

The  effect  of  electrolysis  is  first  noticed  near  the 
power  house,  as  it  is  near  this  point  that  the  current, 
which  has  been  collecting  on  the  pipes,  jumps  up  to  the 
rail  to  return  to  the  dynamo,  thus  causing  the  oxidation 
of  the  pipes  at  this  point.  This  oxidation,  it  must  be 
remembered,  has  been  and  is  going  on  at  many  other 
points  of  the  pipes,  although  not  to  such  a  great  extent, 
but  it  is  only  a  matter  of  time  when  the  same  trouble 
will  be  located  on  these  other  sections  of  the  pipe, 
throughout  the  city  or  town. 

Outside  of  all  damage  done  to  other  property,  the 
electric  railway  companies  are  wasting  money.  To  de- 
compose a  metal  some  force  must  act,  and  in  this  case 
the  force  is  supplied  by  the  railway  company.  They  are, 
therefore,  spending  money  to  decompose  these  metals, 
as  well  as  spending  money  to  operate  their  cars.  Why 
not  put  in  good  return  wires  and  save  this  money?  The 
saving  just  now  would  be  a  negative  quantity,  but  in  the 
end  they  would  probably  be  the  gainers. 


The  joys  of  .Anticipation— The  Realization  can  be   had  by   attending   the  Electrical 
Convention  at  Hamilton. 


June,  1899 
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THE  LATE  DONALD  GIBSON. 
The  late  Donald  Gibson,  city  electrician  of  Toronto, 
whose  portrait  appears  on  this  page,  was  one  of  the 
best  known  of  the  older  citizens.  His  connection  with 
the  fire  brigade  as  superintendent  of  the  fire  alarm 
system  extended  over  the  long  period  of  twenty-seven 
years.  Mr.  Gibson  was  a  native  ot  Glasgow,  Scotland, 
and  came  to  Toronto  in  1854,  to  enter  the  service  of 
the  Consumers'  Gas  Company.      He  was  foreman  there 


The  Late   Donald  Gibson. 

until  he  entered  the  city's  service.  He  was  an  ardent 
volunteer.  .As  a  lieutenant  in  the  Highland  Company 
of  the  Q.O.R.,  he  was  present  at  the  Ridgeway  fight. 
Afterwards  he  became  captain  of  the  Garrison  .A.r- 
tillery.  He  was  a  first-rate  rifle  shot,  and  was  a 
member  of  the  first  Wimbleton  team  sent  from  Canada. 
Mr.  Gibson  was  one  ot  the  founders  of  the  Caledonian 
Society,  a  strong  Reformer  in  politics,  and  a  member 
of  Old  St.   Andrew's  church. 


SPARKS. 

The  United  Electric  Company,  Toronto,  have  sold  a  r '2  k. 
dynamo  to  Toronto  L'niversity. 

Tenders  have  been  invited  for  wiring  for  electric  light  the 
municipal  buildings  at  Winnipeg. 

Ed.  Plante  and  Z.  Plante  have  formed  a  partnership  in  Mon- 
treal as  electricians,  under  the  firm  name  of  Plante  iV  Co. 

Some  improvements  have  recentlj'  been  made  to  the  electric 
light  plant  at  Huntsville,  Ont.,  under  the  superintendence  of  Geo. 
Ralstan,  electrician. 

Mr.  Champagne,  boiler  inspector,  Montreal,  in  a  report  to  the 
Water  Committee,  recommends  the  addition  of  a  pump  of  5,000, - 
000  gallons  capacity,  either  worked  by  steam  or  electricity. 

Steps  have  recently  been  taken  to  form  a  trust  of  the  manu- 
facturers of  rubber  covered  wire  In  the  United  States.  Options 
have  been  obtained  on  the  purchase  of  the  business  of  the  leading 
firms. 

The  authorities  of  the  town  ofGoderich,  Ont.,  will  probably 
make  an  addition  to  the  electric  light  plant.  The  Light  Committee 
have  recommended  that  the  council  purchase  1,900  feet  of  No.  6 
insulated  wire. 

The  Lunenburg  Gas  Co.,  of  Lunenburg,  X.S.,  have  changed 
their  lighting  system  from  direct  current  by  steam  to  alternating 
current  by  water  power,  and  are  offering  for  sale  their  entire 
direct  current  plant. 

The  Londori  Electric  Company  are  still  engaged  in  the  work 
of  remodelling  their  power  house,  and  have  placed  an  order  with 
the  Canadian  General  Electric  Company  for  a  complete  marble 
panel  switchboard,  consisting  of  sixteen  panels. 

The  Quebec  government  will  offer  for  sale  on  June  Sth  the 
water  power  of  the  river  Ottawa,  opposite  the  township  of  Onslow, 
comprising  the  rapids  and  falls  of  Les  Chutes  des  Chats.  The 
purchaser  must  agree  to  spend  $300,000  within  three  years  in  de- 
veloping the  power. 

It  is  estimated  that  in  the  United  States  nearly  1,000,000  h.  p. 
produced  by  electricity  is  used  annually  for  the  driving  of  pulp 
machinery.  Such  an  extensive  application  reiterates  the  neces- 
sity for  electrical  engineers  to  become  acquainted  with  the  laws 
and  practice  of  hydraulic  engineering. 

The  Canada  Tool  Company,  of  Dundas,  Oit.,  are  in  receipt  of 
a  large  order  from  the  Dominion  Bridge  Company,  of  Montreal, 
for  special  machinerj-.  The  large  punches  are  to  be  operated 
electrically  by  motors  directly  attached  to    the  machines,  and  for 


this  purpose  an  order  has  been  placed  with  the  Canadian  General 
Electric  Company  for  four  of  their  latest  enclosed  slow  speed  C.E. 
motors. 

The  city  of  Winnipeg,  Man.,  have  invited  tenders  for  the  supply 
of  one  100  h.p.  high  speed  engine  for  electric  light  plant,  together 
with  shafting,  pulleys,  belting,  etc. 

Mr.  J.  P.  Graves,  manager  of  the  Granby  Consolidated  Mining 
cS;  Smelting  Company ,  states  that  it  is  the  intention  of  the  company 
to  build  a  large  smelter  at  Grand  Forks,  B.  C.  The  smelter  will 
be  located  on  the  Kettle  river,  power  to  be  obtained  by  damming 
the  river  at  a  narrow  canyon  one  mile  above. 

The  British  Columbia  Electric  Railways  Company,  of  Van- 
couver, B.  C,  have  declared  their  first  dividend  of  5  per  cent,  per 
annum  on  preference  stock  and  4  per  cent,  on  ordinarj'  stock. 
During  last  year  the  company-  made  profits  of  SSi, 000,  half  of  which 
was  devoted  to  paying  the  dividend  and  the  balance  placed  in 
reserve. 

The  Still  Motor  Company,  Limited,  of  Toronto,  has  been 
granted  provincial  incorporation,  with  a  capital  of  $75,000,  to 
manufacture  batteries  and  other  appliances  for  propelling  carri- 
ages, street  cars,  etc.  The  provisional  directors  are  W.  J.  Still, 
Thos.  Bengough,  L.  W.  Doran,  C.  W.  Chadwick  and  Joseph 
Heighten. 

Messrs.  Thos.  Ahearn,  John  Murphy  and  W.  Wylie,  of  Ottawa, 
visited  the  Electrical  Exhibition  in  New  York  last  month.  Mr. 
Ahearn  states  that  there  was  a  splendid  exhibition  of  horseless 
carriages,  from  automobile  hose  wagons  to  broughams.  It  is 
probable  that  the  Ottawa  Car  Works  may  manufacture  auto- 
mobiles at  an  early  date. 

The  Trenton  Electric  Company,  of  Trenton,  Ont.,  expect  to 
have  their  transmission  lines  at  Belleville,  Ont.,  completed  very 
shortly,  when  they  will  be  in  a  position  to  furnish  power  to  the 
various  manufacturers  of  that  place.  Mr.  R.  J.  Graham  is  one  of 
the  first  to  avail  himself  of  this  power,  and  has  alrdady  contract- 
ed for  about  50  h.p.  He  has  also  placed  an  order  with  the  Cana- 
dian General  Electric  Company  for  one  30  h.p.  and  one  10  h.p. 
three  phase  induction  motors  for  operating  refrigerating  machi- 
ner}',  hoists  and  fans  in  his  cold  storage  establishment. 

The  Montreal  Cotton  Company,  of  \'alleyfield,  P.Q.,  are  making 
some  very  extensive  additions  to  their  electric  plant.  They  have 
at  present  installed  four  600  h.p.  three  phase  generators  manu- 
factured by  the  Canadian  General  Electric  Company,  and  have 
just  placed  an  order  with  the  same  company  tor  a  large  2,000  h.p. 
generator  of  the  revolving  field  type,  together  with  switchboard 
panels  complete.  They  have  also  ordered  two  85  k.w.  exciters, 
these  having  sufficient  capacity  for  furnishing  exciting  current  to 
the  full  equipment  of  generators.  Upon  the  completion  of  this 
additional  installation  this  company  will  have  the  largest  and 
most  up-to-date  isolated  power  plant   on  the  American  continent. 

Mr.  W.  H.  Whiting,  of  Boston,  Mass.,  has  patented  an  electri- 
cal fire  engine,  mounted  on  wheels  like  a  steamer  and  consisting 
of  a  rotary  pump  and  electric  motor.  It  is  25  per  cent,  lighter 
than  the  average  steam  engine  and  the  motor  has  double  the 
power.  The  current  for  rimning  the  motor  is  obtained  by  erecting 
a  post  about  ten  feel  from  the  hydrant,  and  connecting  this  with 
the  nearest  source  of  electrical  supply.  The  current  is  transferred 
from  the  switch-box  on  a  post  to  the  engine  by  two  flexible  con- 
ductors, which  can  be  attached  instantly  and  the  engine  be  ready 
for  use  before  the  hose  is  laid. 

The  Canadian  General  Electric  Company  are  introducing  a 
series  alternating  arc  lighting  sjstem  to  their  patrons,  which  per- 
mits of  the  operation  of  arc  lamps  in  series  from  an  alternating 
current  generator  of  an}' standard  periodicity'.  This  will  undoubt- 
edly fill  a  long  felt  want  and  will  tend  to  revolutionize  the  systems 
now  in  use  for  street  lighting.  .Appreciating  the  advantages  to 
be  obtained,  the  Sherbrooke  Gas  &  Water  Company,  of  Sher- 
brooke.  Que.,  have  placed  an  order  with  the  Canadian  General 
Electric  Compan}-  for  a  complete  equipment  of  one  hundred  of 
these  lamps,  with  transformers. 

The  Railway  &  Engineering  Review  states  that  the  Xorth- 
Western  Elevated  Railway  Companj,  of  Chicago,  has  entered  into 
a  contract  for  150,000  pounds  of  aluminum  feeders.  Three  sizes  of 
bare  cables  will  be  used,  viz.,  786,000,  1,000,000  and  1,300,000 
circular  mils  in  area  respectively.  The  largest  feeder  will  be 
about  lyi  inches  in  diameter.  Of  the  two  larger  sizes  there  will 
be  two  cables  of  more  than  10  miles  in  each.  The  feeders  will  be 
placed  in  a  wooden  box  or  trough  covered  by  a  board  walk,  be- 
tween the  tracks,  and  they  will  be  supported  on  virtrified  clay- 
rocks  of  umbrella  shape,  placed  9  feet  apart.  The  contract  was 
made  on  the  basis  that  47  pounds  o{  aluminum  are  equal  in  con- 
'  ductivity  to  100  pounds  of  copper.  Experiments  carried  out  by 
the  electrical  engineering  deparlment  of  the  road  have  demon- 
strated that  157  circular  mils  of  aluminum  are  equivalent  in  carry- 
ing capacity  to  too  circular  mils  of  copper. 

For  some  months  past  it  has  been  reported  that  the  water 
power  at  Fenelon  Falls,  Ont.,  was  to  be  developed  for  the  pur- 
pose of  transmitting  electric  power  to  Lindsay,  Ont.,  a  distance 
of  14  miles.  We  are  informed  that  the  undertaking  has  been  defi- 
nitely decided  upon  by  the  Light,  Heat  &  Power  Company,  of 
Lindsay,  who  expect  to  have  the  new  plant  in  operation  by  the 
1st  of  October.  They  have  commenced  the  work  of  construction 
and  are  arranging  plans  for  the  development  of  about  1,200  horse 
power.  The  electric  plant  will  eventually  consist  of  two  400  k.  w. 
three  phase  generators  direct  coupled  to  turbines.  They  have 
placed  an  order  with  the  Canadian  General  Electric  Company  for 
one  400  k.w.  generator,  together  with  switchboards,  step  up  and 
step  down  transformers,  and  all  the  apparatus  required  to  complete 
the  electrical  installation.  We  expect  to  give  a  detailed  account 
of  this  enterprise  in  our  next  issue. 
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ELECTRIC  RAILWAY  IN  JAMAICA. 

The  following  account  ot  the  electric  railway  at 
Kingston,  Jamaica,  of  which  Mr.  H.  Holgate,  late  of 
Montreal,  is  manager,  is  given  hy  the  United  States 
consul  there  : 

For  some  years  there  has  been  a  mule  railway  in 
Kingston,  but  an  electric  road  covering  the  lines  of  the 
old  cars  and  other  thoroughfares  as  well  has  just  been 
completed.  This  new  line  has  about  25  miles  of  track 
in  and  around  Kingston,  divided  into  three  districts, 
viz.,  the  lines  north  of  the  city,  those  east  of  the  city,  and 
those  in  the  city.  It  is  a  private  enterprise,  started  by 
Canadian  capital,  and  is  called  the  West  India  Klectric 
Company.  The  Government  license  is  for  a  period  of  30 
years,  renewable  for  further  periods  at  the  pleasure  of  the 
governor.  The  company  pays  four  per  cent,  of  its  gross 
earnings  to  the  government,  and  assumes  the  mainte- 
nance of  the  roads  and  streets  occupied  by  it  to  the  extent 
of  iS  inches  on  each  side  of  the  tracks. 

The  rates  of  fare  are  4  cents  for  each  passenger  frorh 
any  point  within  a  district  to  another  point  in  the  same 
district  by  most  direct  route  ;  that  is,  the  fare  is  practically 
4  cents  for  each  section  of  the  line,  and  from  the  end  of 
the  line  to  the  east,  through  the  city  to  the  end  ot  the 
line  north,  would  be  three  fares,  or  1 2  cents.  In  addition, 
the  company  reserves  three  front  benches  on  each  car, 
on  which  a  first-class  fare — 6  cents — is  charged.  The 
tickets  are  sold  as  follows  :  Seven  4-cent  tickets  for  24 
cents,  five  6-cent  tickets  for  24  cents,  and  ten  children's 
tickets,  for  under  12  years,  for  24  cents. 

Passengers  are  allowed  to  stand.  There  are  no  re- 
strictions as  to  number  of  passengers  carried,  and  the 
same  complaints  of  overcrowding  are  heard.  Cars  run 
every  15  minutes  in  the  city.  In  addition  to  regular 
motors,  this  company  runs  market  cars  before  9  a.  m. 
and  after  5  p.  m.  for  country  people  who  carry  produce. 
Thase  cars  are  trailers,  and  the  fare  on  them  is  3  cents. 


STREET  CAR  FENDERS. 

Mr.  Duncan  McDonald,  superintendent  of  the  Mont- 
real street  railway  system,  recently  spent  a  couple  of 
weeks  in  the  United  States,  on  a  tour  of  inspection  of 
the  various  railways  in  the  principal  eastern  cities, 
with  a  view,  particularly,  of  investigating  the  merits  of 
the  different  fenders  in  use.  He  found  that  most  every 
class  of  fender  that  has  been  invented  was  used.  It 
had  been  proved,  however,  in  actual  operation,  that  if  a 
person  lay  down  on  the  track  in  front  ot  the  car  or  fell 
sideways,  it  was  impossible  to  save  him.  This  had 
been  the  verdict  on  all  fenders  now  in  use.  While  one 
of  the  best  advertised  fenders  in  the  United  States  was 
on  trial  recently  in  Cincinnati,  a  fatal  accident  resulted, 
and  this  was  the  very  first  day  of  its  use.  These  facts 
had  driven  railway  men  to  the  opinion  that  the  old 
reliable  maxim  of  "stop,  look  and  listen  when  crossing 
a  street  car  track,"  was  the  most  reliable  life  saver  up 
to  date. 

Mr.  McDonald  is  now  preparing  a  report  on  the 
subject,  giving  all  the  details  at  his  command,  and  his 
opinion  is  that  a  combination  fender,  which  will  unite 
the  best  points  of  the  various  ones  now  in  use,  will 
eventually  be  adopted. 

Concerning  street  car  systems,  Mr.  McDonald  says 
that  Montreal  can  justly  claim  to  have  one  of  the  best 
in  existence.  Nowhere  did  he  find  a  two-minute  service 
as  is  given  in  Montreal.  The  nearest  approach  to  it  is  in 
Boston,  where  they  are  running  a  two  and  one-half 
minute  service  on  one  route  from  5  to  7  p.m.  For  the 
balance  of  the  day  in  Boston  nothing  is  closer  than  five 
minutes. 

In  every  place  Mr.  McDonald  visited,  he  found 
interesting  and  instructive  details  of  maintenance  and 
operating  that  might  be  profitably  applied.  The  Boston 
subway     is     not     only     admirable    as    a    well-planned 


monument  of  engineering  skill,  but  it  is  also  one  of  the 
greatest  achievements  in  the  science  of  operating  cars 
and  handling  large  crowds  with  safety  and  despatch. 
The  arrangement  of  traffic  on  Brooklyn  bridge  was 
another  example  of  the  time  that  could  be  saved  by 
proper  facilities  and  a  little  hustling  on  the  part  of  the 
people.  The  absence  of  grades  in  most  large  American 
cities  afforded  much  more  economical  maintenance  than 
could  be  shown  with  the  heavy  hills  as  in  Montreal. 


CANADIAN  CAPITAL  IN  NEWFOUNDLAND. 

Mr.  R.  G.  Reid,  of  Montreal,  who  holds  extensive 
franchises  from  the  government  of  Newfoundland,  has 
concluded  arrangements  for  the  immediate  construction 
of  an  electric  railway  and  lighting  system  in  the  city  of 
St.  Johns.  The  contract  for  all  the  electrical  apparatus 
for  the  street  railway,  power  and  lighting  plant  has  been 
awarded  to  Messrs.  John  Starr,  Son  &  Co.,  of  Halifax, 
who  are  agents  in  the  Maritime  provinces  and  New- 
foundland for  the  Westinghouse  Company.  The  gener- 
ating station  will  have  a  capacity  of  1,500  h.p.,  which 
will  be  transmitted  eight  miles  to  St.  Johns,  and  there 
distributed  from  a  sub-station.  Step-up  and  step-down 
transformers  will  be  used,  the  current  being  transmitted 
at  15,000  volts.  The  500-volt  direct  current  for  the 
street  railway  will  be  derived  from  rotary  converters. 
The  contract  for  cars  has  been  placed  with  Messrs. 
Lariviere,  of  Montreal,  that  for  trucks  with  the  Canada 
Switch  Co.,  of  same  city,  while  the  Stillwell-Bierce  & 
Smith-Vaile  Co.,  of  Dayton,  Ohio,  will  supply  the 
hydraulic  machinery.  The  first  cars  are  to  be  delivered 
by  August  I  St. 


SPARKS. 

The  Board  of  Trade  of  Three  Rivers,  Que.,  has  set  in  motion  a 
project  for  the  building  of  an  electric  railway  from  th.il  city  to 
Grand  Mere. 

Berlin  citizens  are  agitating  for  an  extension  of  the  present 
Berlin  and  Waterloo  electric  railway  through  German  Mills, 
Doon  and  Blair  to  Gall. 

.At  the  annual  meeting  of  the  Hamilton,  .Ancaster  &  Brantford 
Electric  Railway  Company,  held  last  month,  the  directors  were 
re-elected.  The  company  still  requires  $20,000  to  make  up  the 
necessary  capit.-xl  of  $60,000. 

The  employees  of  the  London  Street  Railway  Company  are 
again  on  strike.  It  is  probable  that  the  question  in  dispute  will 
be  submitted  to  arbitration,  the  employees  and  the  company 
having  agreed  to  this  course. 

A  bill  to  incorporate  the  Ontario  &  Quebec  Bridge  Company 
was  thrown  out  by  the  Railway  Committee  of  the  Dominion 
Parliament.  This  was  a  bill  to  build  a  bridge  from  Bank  street, 
Ottawa,  to  the  city  of  Hull,  so  that  the  Hull  Electric  Railway  Co. 
might  carry  passengers  into  Ottawa.  The  bill  was  opposed  by 
the  Ottawa  Electric  Company,  which  has  a  thirty  year  monopoly 
for  an  electric  street  railway  in  Ottawa. 

The  Pelerboro  and -Ashburnham  Street  Railway  Co.  have  made  a 
proposition  that  the  corporation  take  possession  of  the  railway, 
extend  and  improve  it,  and  operate  the  road  for  a  term  of  five 
years,  without  any  allowance  to  the  company,  the  understanding 
being  that  all  capital  expedinture  shall  be  made  with  the  con- 
currence of  the  owners,  who  shall  have  the  right  at  any  lime 
within  the  period  named  to  resume  possession  on  repayment  to 
the  town  of  the  sum  expended  on  capital  account,  together  with 
interest. 

The  Montreal  Belt  Line  Railway  Co.  recently  applied  to  the 
Railway  Committee  of  the  Dominion  Government  and  to  the 
Montreal  council  for  permission  to  run  its  line  from  the  north  side 
of  Duquette  street  to  the  Dominion  Cotton  Mills,  within  the  limits 
of  the  cityof  Montreal.  The  Montreal  Street  Railway  Co.  protested 
on  the  ground  that  it  had  a  right  of  preference  over  every  other 
company,  or  in  other  words,  that  it  held  an  exclusive  franchise. 
The  matter  was  referred  to  the  city  attorney,  who  has  ruled  that 
the  corporation  of  Montreal,  in  giving  the  Montreal  Street  Railway 
rights  and  licenses,  did  not  grant  a  monopoly  for  exclusive  privi- 
leges. The  city,  he  states,  can  grant  the  Montreal  Belt  Line  Rail- 
way permission  to  run  its  line  on  Division  street  without  violating 
the  contract  with  the  Montreal  Street  Railway  Co. 


Arc  you  a  member  of  the  Canadian  Electrical  Association  ?  It 
not,  send  in  your  application  at  once  and  take  a  hand  in  the  forth  - 
coming  Convention  at  Hamilton. 
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THE  REDPATH-REID  AUTOMATIC  SMOKE  BURNER. 
For  a  number  of  \-ears  engineers  and  mechanics  in  all  parts  of 
the  world  have  been  working  diligently  with  a  view  to  perfecting 
apparatus  for  consuming  tiie  smoke  of  boilers,  and  their  efforts 
ha\-e  in  some  instances  been  rewarded  by  a  degree  of  success. 
This  question  has  been  given  much  attention  by  the  patentees  of 
the  Redpaih-Reid  automatic  smoke  burner,  who  now  claim  to 
have  perfected  a  machine  which  embodies  all  the  elements  which 
go  to  make  up  a  high-grade  invention,  viz.,  efficiency,  simplicity. 


The  Redpath-Reid  Automatic  Smoke  Burner. 

and  durability.     Their  smoke  consumer  is  not   a  new  system,  but 
an  old  one  improved  and  modernized. 

Many  persons  will  admit  that  the  app.'tratus  burns  the  smoke 
perfectly,  but  express  a  doubt  when  told  that  there  is  a  saving  in 
fuel  of  from  10  to  20  per  cent,  through  the  use  of  these  consumers, 
contending  that  all  the  smoke  that  passes  from  the  chimney  would 
not  warrant  a  tenth  of  this  claim.  The  manufacturers  of  the  Red- 
path-Reid burner  offer  the  following  facts  to  prove  that  the  saving 
in  fuel  is  effected  :  First,  that  it  has  always  been  impossible  to 
otherwise  get  perfect  combustion  in  burning  coal.  Second,  tliat 
when  (here  is  perfect  combustion,  each  pound  of  coal  gives  off 
14,500   heat    units,  whereas  with  imperfect    combustion    not  more 


The  Redpath-Reid  Automatic  Smoke  Burner  in  Operation. 

than  4,600  heat  units  are  likely  to  be  obtained.  Third,  if  all  the 
smoke  in  the  fire  box  is  burned,  the  heat  does  not  have  to 
penetrate  through  from  1/32  to  J^jf  inch  of  non-conducting  sub- 
stance. Fourth,  that  invariably  the  greatest  heat  in  the  coal  is 
near  the  grate  bars,  the  top  of  the  coal  being  coaked  over  and 
presenting  a  dull  red  glow  until  broken  up.  Fifth,  some  days  the 
draught,  owing  to  the  state  of  the  atmospuere  or  direction  of  the 
wind,  may  be  very  sluggish,  and  here  again  economy  is  sacrificed. 
In  using  smoke  consumers,  it  is  possible  to  attain  nearer  to 
perfect  combustion  than  in  any  other  way,  and  a   perfectly  white 


blaze  instead  of  unconsumed  carbon  passes  through  the  tubes. 
The  hottest  fire  is  on  top  of  the  coal  instead  of  under  the  surface, 
and  the  draught  is  always  strong  and  cannot  be  effected  in  any 
way  by  the  wind  or  atmosphere.  A  better  understanding  of  the 
Redpath-Reid  automatic  smoke  burner  will  be  obtained  by  re- 
ference to  the  accompanying  illustrations.  The  manufacturers 
are  the  Jubilee  Grate  Bar  Co.,  of  Toronto,  who  have  already  dis- 
posed of  some  provincial  rights,  and  have  others  to  sell  for 
Quebec,  New  Brunswick  and  Nova  Scotia. 


THE  IMPROVED  SAMSON  BATTERY. 

The  steadily  growing  demand  for  storage  batteries  is  causing 
manufacturers  to  give  much  attention  to  perfecting  improvements 
tending  to  increase  their  efficiency.  We  are  advised  by  Messrs. 
John  Slarr,  Son  &  Company  that  they  have  just  made  a  change 
in  the  style  of  ihe  well  known  Samson  battery. 

The  improvement  consists  mainly  in  joining  the  carbon,  zinc 
and  cover  in  such  a  way  that  it  is  impossible,  they  claim,  for  a 
short  circuit  to  occur  between  the  elements  when  inside  the  j;ir. 
The  cover  is  made  of  a  hard  dense  material,  into  which  is  locked 
the  carbon.  The  cylinder  zinc  is  firmly  held  to  the  cover  by  a 
nut,  and  the  result  is,  mechanically  speaking,  a  one-piece  battery 
which    can    be   handled   as    such,  thus  dispensing  with  the  rubber 

rings,  etc.,  previously  used.  The 
carbon  is  held  half  an  inch  away 
from  the  botlom  of  the  jar,  and 
the  zinc  is  a  trifle  shorter  than  the 
carbon.  This  is  to  save  possible 
bridging  of  salts.  The  battery  is 
shipped,  set  up,  and  to  use  same 
it  is  only  necessary  to  remove  the 
packing.  The  great  advantage 
of  this  method,  especially  in  the 
case  of  inexperienced  persons 
using  battery,  will  be  recognized. 
It  also  faciliates  the  handling  of 
same.  The  shape  of  the  jar  has 
also  been  altered,  so  that  the 
whole  appearance  of  the  battery 
is  very  much  improved. 

Concerning  the  "  Sampson  " 
carbon  Ihe  manufacturers  say  : 
It  is  manufactured  in  France  and 
is  composed  of  two  parts,  a 
fluted  lower  portion  and  a  flat  top  carrying  the  binding  post, 
which  are  baked  into  one  piece  in  the  kiln.  The  lower  portion  is 
a  thin-walled,  fluted,  hollow  cylinder,  made  from  special  materials, 
and  by  a  special  process,  resulting  in  a  quality  of  battery  carbon 
which,  as  is  Ihe  case  with  some  natural  products,  cannot  be  ob- 
tained in  this  country.  The  top  portion  is  coinposed  of  an  en- 
tirely different  kind  of  carbon  from  that  used  in  Ihe  lower  portion, 
which,  after  being  subjected  to  enormous  pressure,  is  treated 
when  the  carbon  is  complete  in  a  way  which  renders  it  impervious 
to  the  creeping  tendency  of  the  solution  and  action  of  the 
ammonia  gas. 

The  upper  and  lower  portions,  after  being  formed,  are  properly 
baked  in  the  kiln,  after  which  the  top  of  the  carbon  is  heated  red 
hot  and  plunged  into  hot  parafine,  so  that  it  enters  into  the  minutest 
pore  instead  of  simply  collecting  on  the  outside. 

A  combination  of  manganese  and  pea  carbon  is  placed  inside 
the  fluted  portion  and  held  in  position  by  a  specially  prepared 
plugvvhich  will  not  fallout.  It  is  this  depolarizer  and  its  close 
proximity  to  the  exceptionally  porous  carbon  which  imparts  to  the 
battery  its  remarkable  recuperative  qualities. 

The  result  of  the  thorough  and  necessarily  expensive  mode  of 
manufacture  is  the  production  of  a  battery  carbon  which  has  a 
larger  surface,  longer  life  and  greater  recuperative  power  than 
any  other  carbon  element  ever  manufactured. 

An  improvement  has  also  been  made  in  the  carbon  binding  post 
connections,  which  are  boiled  on  across  the  lop  of  the  carbon, 
and  is  held  in  place  by  a  safety  check  nut. 

Messrs.  John  Starr,  Son  &  Co.  have  recently  appointed  Mr. 
John  Forman,  of  Montreal,  ag:ent  for  the  provinces  of  Ontario 
and  Ouebec.  Mr.  Forman  will  carry  a  large  stock  of  these 
batteries,  and  will  be  prepared  to  supply  the  trade  promptly. 


SPARKS. 

The  Bell  Telephone  Company  is  installing  a  municipal  fire  alarm 
system  at  Cowansville,  Que. 

A  number  of  Peterboro'  gentlemen  are  endeavoring  to  form  a 
company  to  establish  an  automobile  carriage  service  between 
Peterboro'  and  Chemong. 

Mr.  P.  Alexander,  electrician,  of  Peterboro',  has  recently  com- 
pleted the  wiring  for  electric  light  of  Geo.  Matthews  &  Co.'s  ex- 
tensive establishment  in  that  town. 

The  Town  Council  of  Orillia,  Ont.,  have  submitted  an  offer  for 
supplying  light  and  power  for  the  Asylum  for  Idiots,  agreeing  to 
put  in  a  750  light  transformer  and  a  30  h.p.  transformer  for  the 
sum  of  $1,400  per  annum,  on  a  five  or  ten  years'  contract. 

Sales  of  small  motors  have  lately  been  made  by  the  United 
Electric  Company,  Toronto,  as  follows  :  t  h.p.  motor  to  E.  S. 
Stephenson,  Si.  John,  N.  B.,-  }i  h.p.  motor  to  Brock  Engraving 
Co.,  London  ;  3  h.  p.  motor  to  Lindsay  Light,   Heat  &  Power  Co. 

The  Empire  Heat  and  Light  Co.,  of  Westfield,  N.B.,  is  seeking 
incorporation,  to  deal  in  smoothing  irons  and  all  kinds  of  gas, 
electricity,  and  forces  for  power  and  heating  purposes.  The 
capital  is  $30,000,  and  the  promoters  are  St.  John  citizens,  includ- 
ing J-  J-  Porter  and   F.  Calkin. 
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TRADE  NOTES. 

The  Land  Securily  Company  of  Toronto  have  ordered  a  molor 
tor  hoisiin^  purposes  from  ihe  C;inadian  General  Electric  Co. 

The  Canadian  General  Electric  Company  are  installing  a  100- 
light  plant  for  the  Beaver  Portland  Cement  Company,  of  Montreal. 

We  regret  to  learn  that  the  Ottawa  Porcelain  and  Carbon  Co. 
have  decided  to  permanently  close  down  their  factories  and 
liquidate  their  affairs,  owing-  to  the  unprofitable  results  ol  the 
enterprise. 

The  Dominion  Bridge  Company,  of  Montreal,  have  placed  an 
order  with  the  Canadian  General  Electric  Company  lor  a  G.  E. 
1,000  motor  equipment,  with  special  resistances,  to  be  used  for 
operating  their  heavy  plate  rolling  machinery. 

The  Sprague  Electric  Company,  of  New  York,  have  appointed 
.Messrs.  Jack  &  Robertson,  of  Montreal,  Canadian  sales  agents 
for  their  well  known  electrical  apparatus  and  supplies,  including 
Lundell  motors,  generators,  Greenfield  interior  conduits,  etc. 

Mr.  K.  S.  Pearson,  of  New  York,  consulting  engineer  for  the 
Cuban  Electric  Co.,  has  awarded  Ihe  contract  lor  two  230  horse 
power  engines  10  the  Robb  Engineering  Co.,  of  Amherst,  N.S. 
They  are  for  an  electric  railway  from  Regia,  on  the  opposite  side 
of  the  harbor  from  Havana,  to  Guamacoa,  about  eight  miles 
distant. 

Mr.  Henry  F.  Duck,  who  for  several  years  represented  the 
Kathbun  Company,  of  Deseronio,  has  been  appointed  Canadian 
agent  for  the  Engineering  Contract  Company,  of  New  York,  and 
has  opened  offices  in  the  Temple  Building,  Toronto.  The  com- 
pany make  a  specialty  of  the  construction  of  water  power  dams, 
foundations,  canals,  caissons,  etc.  -Attention  is  directed  to  their 
announcement  in  our  advertisement   pages. 

The  L'nited  Electric  Company,  of  Toronto,  report  the  sale  of 
2^  h.p.  motors  to  the  Schofield  Woollen  Company,  Oshawa,  and 
the  Rat  Portage  Lumber  Company,  of  Rat  Portage.  They  have 
also  sold  an  80  h.p.  gener.itor  to  the  Dominion  Bridge  Company, 
Lachine,  Que.,  a  25  h.p.  generator  to  John  Bertram  A;  Sons,  Dun- 
das,  and  a  60  light  dynamo  to  the  Journal  Printing  Company, 
Ottawa. 

The  Smart-Eby  Machine  Company,  Limited,  is  the  name  of  1 
new  enterprise  recently  established  at  igr  Barton  St.  east,  Hamil- 
ton. This  company  are  engaged  in  the  manufacture  and  sale  of 
pumping  machinery,  steam,  gas  and  gasoline  engines,  boilers, 
etc.  Mr.  Smart,  who  was  a  former  resident  of  Hamilton,  was 
recently  connected  with  the  Goldie  &  McCulloch  Company,  of 
Gall,  and  the  Jenckes  Machine  Company,  of  Sherbrooke,  and 
has  therefore  a  practical  knowledge  of  this  business. 

A  very  attractive  catalogue  has  reached  us  from  the  Goldie  & 
.McCulloch  Company,  of  Gait,  Ont.,  descriptive  of  their  "  Model  " 
gas  and  gasoline  engine.  A  number  of  excellent  illustrations 
are  given,  illustrative  of  the  appearance  and  construction  of  the 
machine,  accompanied  by  sketches  showing  the  old  fashioned 
method  of  obtaining  power  by  means  of  windmills  and  such  like 
antiquated  devices.  The  catalogue  is  well  designed  to  interest 
readers  in  modern  methods  of  power  develcpnient,  and  particular- 


ly in  the  advantages  of  the  special  engine  to  which  the  catalogue 
refers. 

The  Gasoline  Engine  Company  has  recently  been  incorporated 
and  commenced  business  at  Toronto  Junction.  The  company 
have  secured  the  right  to  manufacture  in  Canad.'i  the  Olds  gas 
and  gasoline  engines,  which  h.ive  been  successfully  m.tnulactured 
and  oper.'ited  for  some  years  in  the  I'niled  Stales.  One  of  the 
members  of  the  Canadian  company  was  formerly  connected  with 
Olds  Gas  Engine  Works  Company,  at  Lansing,  Mich.,  where 
these  engines  h.ive,  for  some  lime  pasi,  been  manufactured.  The 
new  company  have  therefoie  the  benefit  of  practical  experience 
in  this  line  of  manufacture. 

The  attention  of  young  men  who  m.'iy  be  desirous  of  obtaining 
,1  knowledge  of  electricity  and  mechanical  engineering  is  direct- 
ed to  the  announcement  in  our  advertisement  pages  of  the  Elec- 
trical Engineer  Institute  of  Correspondence  Instruction,  of  New 
York.  This  institute  is  designed  to  impart  instruction  in  the 
above  mentioned  subjects  by  the  correspondence  method,  which 
has  been  found  to  be  a  satisfactory  substitute  for  .ittendance  at 
engineering  schools.  Full  information  as  to  method,  fees,  etc., 
will  be  forwarded  to  any  of  our  readers  who  may  make  request 
for  the  same,  referring  to  the  advertisement  in  the  pages  of  this 
papei. 

In  a  suit  instituted  by  The  Penberlhy  Injector  Co.,  to  restrain 
the  Lee-Penberthy  Manul'acluring  Co.,  of  Detroit,  from  using  the 
name  Penberty,  the  .Supreme  Court  of  Michigan  has  tlecided  in 
favor  of  Ihe  complainant,  and  ordered  ihe  latter  coinpany  to  dis- 
continue the  use  of  the  name  Penberlhy  in  their  corporate  name 
and  on  their  Lee  injector.  In  compliance  with  this  order,  the 
defendants  in  the  above  suit  advise  us  that  in  future  they  will 
carry  on  business  as  the  Lee  Injector  Manufacturing  Company. 
The  decision  will  not  interlere  with  .tny  parties  who  have  pur- 
chased Lee  injectors  in  the  past,  the  decree  of  the  courts  being 
that  the  word  Penberlhy  must  not  be  used  in  any  form  in  the 
future. 

SUTTON'S  BOILER  GOMTOUND 

PREVENTS  Boiler  Expio 
sions,  Lossof  Life  and  Property. 

Eueiy  Boiler  should  be 
kept  Free  from  Scale 
and  Corrosion. 

SAVES  FUEL,  TIME 
AND  REPAIRS 

The    Wm.    Sutton    Compound  Co. 

Of  Toronto,  Limited,    consulting  Engineers. 

186  Queen  Street  East.  -  TORONTO,  CANADA. 


Northey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating  of 
electrical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  that  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a   gentleman's  residence  or  small  town. 


Send  for  Information. 


'Built  tor  Hard  Work. 


UnOTUCV     MCP       Pn  .o-sK.ngSt      subway, 

NUninUT    IVIrU.    UU.,    LIMITED     -    TORONTO 
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THE  C  H.  MORTIMER  PUBLISHING  CCY 

of  Toronto,  Limited, 

Office  :  Confederation  Life  Building, 

Corner  Yongc  and  Richmond  Streets, 
Telephone  236a. 

New  York  Life  Insl'ranxe  Building,  Montreal. 

Bell  Telephone  3399. 
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A  ,  .   „    ;    :.  .1    ,        .,  .   ,      .    .  ,  ,   .  .  'A?n.     Orders  for  advertising  should 

reach  the  uiTicc  v(  publicauon  not  later  iliari  the  aSlh  day  of  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  26th  day 
of  the  month. 

SUBSCRIFTlOyS. 

The  EiECTRiCAL  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
United  States,  post  free,  for  5i.oo  per  annum,  50  cents  for  six  months.  The  price  of 
subscription  should  be  remitted  by  currenc>',  registered  letter,  or  postal  order 
payable  to  C.  H.  Mortimer.  Please  do  not  send  cheques  on  local  banlcs  unless  25 
cents  is  added  for  cost  of  discount-  Money  sent  in  unregistered  letters  will  be  at 
senders'  risk.  Sub>criptions  from  foreign  countries  embraced  in  the  General  Postal 
Union  $1.50  per  annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be 
discontinued  at  expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but 
where  no  such  understanding  exists,  will  be  continued  until  instructions  to  dis- 
continue are  received  and  all  arrearages  paid. 

Subscribers  may  have  the  mailing  address  changed  as  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publishers  should  be  notified  of  the  failure  of  subscribers  toreceiv**  their  paper 
promptly  and  regularly. 

RniTOR's  AyyouNCEytKSTs. 

Correspondence  is  invited  upwn  all  topics  legitimately  coming  within  the  scope  of 
h  is  journal 

The  ' '  Canadian  Electrical  News  * '  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 

CANADIAN  ELECTRICAL  ASSOCIATION. 


OFFICERS: 

President  : 
\.  \.  DION,  General  Superintendent  Ottawa  Electric  Co.,  Ottawa. 

iST  Vice-President  : 

E.  E.  CARY,  Manager  Packard  Electric  Co.,  St.  Catharines,  Ont. 

2ND  Vice-President: 

P.  G.  GOSSLER,  Royal  Electric  Company,  Montreal. 

Secretary-Treasurer  : 
C.  H.  MORTIMER,  Electrical  News,  Toronto. 

Executive  Committee: 

J.   J.  WRIGHT,  Manager  Toronto  Electric  Light  Company,  Toronto. 

JOHN   CARROLL,  Eugene  F.  Phillips  Electrical  Works,  Montreal. 

ORMOND  HIGMAN,  Chief  of  Electrical  Inspection  Department,  Ottawa. 

A.  B.  SMITH,  Superintendent  G.  N.  W.  Telegraph  Co.,  Toronto. 

GEORGE  RLACK,  G.N.W.  Telegraph  Co.,  Hamilton,  Ont. 

D.   R.  STREET,  Ottawa  Electric  Cc,  Ottawa,  Ont. 
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J.   F.   H.  WYSE.  Brantford  Electric  &  Operating  Co.,  BraniforJ,  Ont. 
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The  ninth  convention  of   this    Associa- 
The  Canadian  Elec-    .•  u    u  •       ur        -i^        i      ^  »i. 

tricai  Association.    t'°"'  ^^^^  '"   Hamilton  last  month,  was 

in  every  respect  equal,  and  in  some 
important  particulars  in  advance  of  any  previous  meet- 
ing. The  attendance  was  above  the  average,  and  was 
representative  of  the  entire  Dominion,  from  Charlotte- 
town  in  the  east  to  Vancouver  in  the  west.  The  head- 
quarters of  the  Association  was  the  New  Royal  Hotel, 
which  has  recently  been  remodelled  and  fitted  up  in  a 
style  of  elegance  not  surpassed  by  any  hotel  in  Canada. 
The  weather  after  the  first  day  was  all  that  could  be 
desired,  and  permitted  full  enjoyment  of  the  excursions 
to  various  points  of  interest  in  the  locality.  The  great- 
est credit  is  due  to  the  local  electrical  companies  and 
the  City  Council  for  the  many  courtesies  extended  to 
fhe  visitors,  and  also  for  the  attractive  manner  in  which 


the  public  buildings  ;iik1  parks  were  illLiminalci.1.  c''n 
every  hand  there  was  manifest  a  desire  to  make  the 
occasion  one  of  the  greatest  interest  and  pleasure,  and 
this  desire  was  in  the  highest  degree  fulfilled.  Ham- 
ilton on  this  occasion  proved  her  right  to  the  title  ol  the 
.\mhitious  City,  and  also  to  claim  the  new  title  of  the 
"Electrical  City,"  in  consequence  of  being  the  terminus 
of  the  Cataract  Power  Company's  lines,  which,  as  Mayor 
Teetzel  mentioned  in  his  address  of  welcome,  transmit 
a  larger  amount  of  current  over  a  longer  distance  than 
is  delivered  to  any  other  city  east  of  the  Mississippi  river. 
In  the  Hamilton,  Grimsby  &  Beamsville  Electric  Rail- 
way, the  city  has  also  the  longest  suburban  electric  rail- 
way in  the  Dominion.  Coming  back  to  the  convention, 
it  can  be  stated  that  the  business  sessions  were  marked 
by  a  deeper  interest  than  on  previous  occasions.  The 
value  of  the  papers  presented  is  evidenced  by  the  point- 
ed and  lengthy  discussions.  There  was  a  time  in  the 
history  of  the  Association  when  it  was  a  difficult  matter 
^o  provoke  discussion,  and  when  papers  had  in  a  meas- 
ure to  be  taken  as  read,  because  ot  the  timidity  of 
members  in  giving  expression  to  their  opinions.  That 
time  has  now  gone  by.  The  electrical  iudustry  has, 
during  the  lifetime  of  the  Association,  made  rapid  ad- 
vancement, and  members  of  the  Association  have  kept 
pace  with  the  development  of  the  industry  and  feel  their 
ability  to  express  their  views,  based  upon  their  experi- 
ence on  subjects  arising  tor  discussion.  It  is  unfortu- 
nate that  time  would  not  permit  of  the  reading  and  dis- 
cussion of  all  papers  prepared  for  this  convention,  and 
it  will  no  doubt  be  found  necessary  for  the  future  to 
restrict  to  a  greater  extent  than  formerly  the  number  of 
papers,  and  to  exercise  the  greatest  care  in  the  selection 
of  subjects,  in  order  that  the  discussions  may  bring  out 
information  of  the  greatest  value.  One  of  the  most  im- 
portant points  brought  out  in  the  discussions  was  relative 
to  the  supplying  of  current  for  power  purposes  to  manu- 
facturers during  the  hours  of  least  demand  for  current 
for  lighting.  Mr.  Gossler  made  the  important  declara- 
tion that  in  Montreal  the  day  load  for  power  purposes 
has  reached  75  per  cent,  of  the  night  load  for  lighting, 
and  that  in  a  very  short  time  it  is  expected  the  day  and 
night  loads  will  be  equalized.  The  valuable  work  done 
by  the  Legislation  Committee  in  having  the  Conmee 
Bill  placed  on  the  Statute  Books  of  Ontario  was  appro- 
priately recognized.  There  was  a  disposition  shown  to 
make  greater  use  of  the  Association  to  further  in  a 
practical  way  the  interests  of  all  branches  of  the  electri- 
cal industry.  Mr.  W.  H.  Browne  made  an  excellent 
presiding  officer,  and  contributed  from  a  large  personal 
experience  much  valuable  information  to  the  subjects 
under  discussion.  Mr.  X.  A.  Dion,  the  President-elect, 
has  been  for  several  years  one  of  the  most  active  and 
useful  members  of  the  Association.  Under  his  direction, 
and  assisted  by  an  excellent  staff  of  associates,  the  pros- 
perity and  usefulness  ot  the  organizatioii  must  continue 
to  advance.  The  city  of  Ottawa  was  unanimously  se- 
lected as  the  place  of  next  meeting.  Many  members  of 
the  Association  have  pleasant  recollections  of  the  con- 
vention held  in  that  city  five  years  ago,  and  the  success 
achieved  on  that  occasion  is  the  best  possible  guarantee 
that  the  next  convention  will  be  one  of  the  highest 
interest. 


The  Chambers  Eleclric  Co.,  Trtiro,  N.S.,  are  taking  oul  two  of 
their  return  tubular  boilers,  replacing  them  with  a  150  horse  power 
"  Mumford  Improved"  boiler,  manufactured  by  the  Robb  Engi- 
neering Co. 
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Mr.  W. 
The 


'HE  Ninth  Convention  of 

the  Canadian  Electrical 

Association     was     held 

in  the  New  Royal  Hotel 

in  the  Citj-  of  Hamilton,  Ont. , 

on  Wednesda)',  Thursday  and 

Friday,    June    28th,    29th  and 

30th,  1S99. 

The    opening    session    was 
held     on     Wednesday     at     2 
o'clock    p.m.,     the     President, 
H.  Browne,  of   Montreal,  occupying  the  chair, 
following  members    were  registered    as  being  in 
attendance  : 

J.  A.  Kammerer,  J.  J.  Wright,  A.  E.  Payne,  E.  B. 
Biggar,  A.  B.  Smith,  C.  H.  Mortimer,  A.  P.  Horner, 
J.  J.  Ashworth,  J.  W.  Campbell,  T.  R.  Rosebrugh,  A. 
Esling,  A.  M.  Wickens,  A.  C.  McDonald,  Geo.  F. 
Haworth,  W.  O.  Warrington,  A.  D.  McArthur,  Joseph 
Rogers,  W.  McCaffrey,  J.  Milne,  Ed.  McCormack,  Tor- 
onto ;  P.  G.  Gossler,  John  Carroll,  Wm.  H.  Browne, 
Alex.  Barrie,  W.  J.  Plews,  F.  H.  Leonard,  jr.,  C.  H. 
Wright,  Geo.  H.  Olney,  D.  W.  McLaren,  H.  C.  Ross, 
R.  E.  T.  Pringle,  Fred.  Thomson,  P.  H.  Hart,  H.  G. 
McLaren,  C.  A.  Woolsley,  E.  A.  Wallberg,  Wm.  T. 
Bonner,  W.  E.  Gower,  Montreal  ;  Geo.  Black,  W. 
A.  Turbayne,  Gordon  J.  Henderson,  W.  G.  Angus,  E. 
Irving,  F.  W.  Martin,  H.  R.  Leyden,  J.  B.  Griffith,  A. 
J.  Nelles,   C.  K.  Green,    H.  W.  Woodman,    Hamilton  ; 

A.  A.  Dion,  C.  Thomson,  W'.  Ahearn,  jr.,  John  Murph)', 

D.  R.  Street,  W.  W.  Grant,  Ormond  Higman,  Ottawa; 

E.  E.  Cary,  G.  A.  Powell,  D.  H.  Henderson,  J.  Sang- 
ster,  St.  Catharines,  Ont.;  J.  E.  Bilger,  W.  F.  Green, 
Berlin,  Ont.;  Geo.  W.  Shand,  W.  Williams,  Sarnia, 
Ont.;  J.  F.  H.  Wyse,  C.  H.  Waterous,  Brantford, 
Ont.;  John  E.  Gayfer,  Stephen  Noxon,  Ingersoll,  Ont.; 

B.  F.  Reesor,  Geo.  Sadler,  Lindsay,  Ont. ;  A.  A. 
Wright,  W.  H.  Mackay,  Renfrew,  Ont.;  John  Yule, 
Guelph,  Ont.;  H.  O.  Fisk,  Peterboro,  Ont.;  Geo.  C. 
Hinton,  \'ancouver,  B.C.;  P.  H.  Hover,  New  York 
City;  S.  E.  Fletcher,  St.  Johns,  Que.;  J.  W.  Purcell, 
Walkerville,  Ont.;  A.  Sangster,  Sherbrooke,  Que.;  L. 
A.  Somers,  Halifax,  N.S. ;  Mark  B.  Thomas,  Dundas, 
Ont.;  James  Anderson,  Windsor,  Ont.;  John  Phillip, 
Grand  Yalley,  Ont.;  J.  Wardell,  Charlottetown,  P.E.L 

The  President  :  Gentlemen,  it  is  our  pleasure  to  have 
our  ninth  convention  opened  by  His  Honor,  the  Mayor 
of  the  City  of  Hamilton,  who  was  formerly  connected 
with  our  industry  and  is  here  to  offer  us  the  courtesj'  of 
the  city — His    Homr,  Mayor  Teetzel.      (Applause.) 

Mayor  Teetzel  then  addressed  the  convention  as 
follows  : 

Mr.  President  .a.\d  GENXLEAtEx: — It  affords  me  great 
pleasure  on  behalf  of  the  city  of  Hamilton  to  welcome 
you  to  our  city,  and  in  doing  so  I  do  not  think  a  more 
hearty  welcome  could  be  extended  to  any  body  of  men 
than  to  the  Canadian  Electrical  Association.  I  under- 
stand you  did  us  the  honor  of  holding  your  first  con- 
vention here  in  1892.  Since  that  time  great  strides 
have  been  made  in  electrical  discovery  and  invention. 
We  are  pleased  especiallj-  at  this  period  to  welcome 
this  Association  here,  for  we  feel  in  Hamilton  almost  as 
though  perfection  and  completion  of  electric  discovery 
had  been  attained  ;  that  is  the  way  it  would  appear  to 
novices  ;  it  would  appear  that  it  is  almost  impossible 
for  further  improvement  to  be  made  in  electrical  dis- 
covery and  invention.  We  feel  at  the  present  time  in 
Hamilton  very  proud  of  our  position  in  connection  with 
the  science  of  electricit)'.  We  have,  I  believe,  been 
christened  the  "  electric  city  "  by  one  of  your  periodi- 
cals, at  any  rate.  We  appreciate  that  suggestion,  and 
I  think  it  shall  go  forth  from  now  on,  that   Hamilton  is 


the  electric  city  of  Canada  at  any  rate.  (Applause.) 
We  may  not  be — I  trust  we  will  not  be — considered 
egotistical  or  conceited  by  claiming  that  we  are  the  first 
city  in  Ontario,  as  far  as  electricity  and  the  enterprises 
and  developments  that  have  been  brought  about  in  this 
particular  science  is  concerned.  There  is  no  city,  I 
understand,  east  of  the  Mississippi  river  to  which  so 
much  power  for  such  a  great  distance  is  conveyed  as  to 
the  city  of  Hamilton.  That  is  a  distinction  we  are 
justly  proud  of.  I  understand  there  are  cities  west  of 
the  Mississippi  that  have  conveyed  to  them  for  greater 
distances  as  much  or  greater  power  than  we  have  in 
Hamilton,  but  I  am  credibly  informed  that  there  is  no 
city  on  the  continent  east  of  the  Mississippi  river  to 
which  as  much  electrical  energy  is  conveyed  from  such 
a  distance  as  is  conveyed  to  the  citj'  of  Hamilton  ;  and 
I  am  delighted  to  say,  sir,  that  it  is  to  be  credited  to 
the  enterprise  and  courage  of  the  citizens  of  Hamilton 
that  this  result  has  been  brought  about.  We  also,  I 
believe,  have  the  proud  distinction  of  being  the  first 
city  in  Ontario  that  adopted  the  arc  light  for  public 
lighting  by  electricity.  I  believe  Montreal  was  in  ad- 
vance of  us,  but  if  I  am  correctly  informed,  Hamilton 
was  the  first  city  in  Ontario  that  took  that  departure, 
and  I  had  the  pleasure  of  being  a  member  of  the  city 
council  in  the  latter  part  of  1884  and  the  beginning  of 
1885  when  that  innovation  was  inaugurated,  and  I  have 
never  ceased  to  compliment  the  efforts  of  myself  and 
the  other  members  of  the  council  to  have  inaugurated 
in  Hamilton  the  system  of  arc  lighting.  I  also  believe 
Hamilton  is  the  first  city  that  had  in  actual  operation, 
in  Ontario  at  least,  the  electric  railway  system.  I  do 
not  suppose  you  expect  a  speech  from  me  to-day.  I 
have  been  honored  by  an  invitation  to  be  present  at 
your  banquet  to-morrow  night,  and  I  may  have  a  few 
further  remarks  to  make  on  that  occasion.  But  I  will 
say  that  in  welcoming  this  Association  to  Hamilton,  I 
do  so,  as  I  said  before,  most  heartily  ;  I  belLeve  I  could 
not  welcome  any  Association  of  gentlemen  more  heartily, 
because  I  look  upon  the  devotees  of  electrical  science 
as  a  combination  of  men  who  have  done  more  during 
the  last  quarter  of  a  century  to  advance  commerce,  in- 
dustry and  civilization  than  any  other  body  of  men  the 
world  over.  You  have  so  reduced  the  size  of  the 
world.  True,  before  the  beginning  of  the  last  quarter 
of  a  century  the  size  had  been  reduced,  but  during  the 
last  twenty-five  years,  by  the  application  of  electrical 
current  to  power,  and  by  the  telephone,  communities 
have  been  brought  together,  industry  has  been  stimu- 
lated, commerce  has  been  advanced,  and  civilization 
has  been  advanced  in  consequence  ;  and  I  am  proud  to 
say  also  in  that  connection  that  to  the  names  of  Cana- 
dians perhaps  to  more  than  any  other  names  can  be 
attributed  much  of  this  great  accomplishment.  Edison 
and  Bell  and  scores  of  other  Canadians  fol- 
lowing down  the  line — the  Thomsons,  the  Wrights, 
the  Leydens,  the  Brownes,  (applause)  and  a  horde  of 
other  electricians,  have  contributed  their  quota  to  the 
perfection  of  the  science.  Gentlemen,  I  say  nothing 
further  on  the  present  occasion  than  to  repeat 
the  welcome  I  have  made,  and  I  trust  your  stay 
in  Hamilton  may  be  pleasant  and  profitable.  I  am 
sure  that  our  electrical  friends  here  will  do  all  they  can 
to  entertain  you  hospitably  ;  if  they  do  not,  I  ask 
you  to  make  any  complaint  to  me,  and  I  will  en- 
deavor to  see  any  grievance  properly  adjusted.  In  the 
meantime,  so  far  as  I  have  the  power  and  up  till  ten 
o'clock  on  each  night,  so  long  as  )ou  remain  under  the 
charge  of  my  friends  Leyden,  Kammerer,  Henderson, 
and  my  friend  Wright,  of  Toronto,  you  shall  have  the 
freedom  of  the  city  of  Hamilton  (applause);  and  if  you 
should  be  so  bold  as  to    stray    beyond    their    protecticn 
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that  freedom  will  be  withdrawn  not  that  I  feel  that  you 
of  your  own  inclination  would  go  astray,  but  you  miyht 
fall  into  the  hands  of  those  who  might  attempt  to  load 
you  astray.  I  again  repeat,  I  wish  you  may  have  a  very 
profitableand  pleasantsession.and  that  your  deliberations 
will  result  in  great  good  and  in  great  profit  to  your- 
selves and  to  the  advancement  of  the  science  to  which 
you  are  devoted.      (.Applause). 

The  President:  I  will  call  upon  our  ex-President,  Mr. 
Vule,  to  express  the  thanks  of  the  Association  to  His 
Honor,  Mayor  Teetzel,  for  his  kindly  welcome. 

Mr.  Yule  :  I  have  much  pleasure,  Mr.  Mayor,  in  ten- 
dering you  the  thanks  of  this  Association  for  your 
hearty  welcome,  and  I  can  guarantee  the  good  behavior 
of  all  the  members  of  our  Association.  I  do  not  think 
it  will  be  necessary  for  you  to  give  any  private  intima- 
tion to  the  Chief  of  Police  to  see  that  we  all  get  home  in 
good  time.  We  thank  you  most  heartily  for  your 
kindly  welcome,  and  we  will  do  our  best  to  enjoy  our- 
selves while  in  the  city  of  Hamilton. 

President  Browne  addressed  the  convention  as  follows  : 

president's  address. 

Gentlemen: — Although  in  the  declaration  by  the  Constitution  and 
Bylaws  of  the  general  order  of  business  to  be  followed,  no  place  or 
lime  has  been  allotted  nor  provision  made  for  such  a  procedure,  yet  it 
appears  by  the  programme  of  events  that  the  Committee  have  appointed 
that  the  convention,  like  the  eight  preceding  it,  shall  begin  with  a 
President's  address. 

I  would  prefer  to  be  governed  by  the  prescribed  formula  of  the  Con- 
stitution, but  as  tradition  and  unwritten  law  frequently  exert  more  con- 
trol than  written  law,  I  must  endeavor  to  emulate  the  good  example 
given  by  my  predecessors  even  if  unable  to  hope  to  do  more  than  em- 
phasize by  contrast  the  paucity  of  the  suggestions  which  I  may  oflfer. 

I  will  not  undertake  to  occupy  much  of  your  time,  because  the  com- 
mittee have  provided  for  our  consideration  a  goodly  array  of  good 
things,  ^'ou  will  receive  and  hear  read  the  reports  of  the  several  com- 
mittees, and  also  that  of  the  worthy  Secretary-Treasurer  recounting  the 
condition  and  progress  of  the  Association  during  the  past  year;  and  you 
will  hear  and  discuss  several  very  excellent  papers  when  you  find  oppor- 
tunity between  the  various  events  of  hospitality  provided  in  such  prodi- 
gality by  the  local  committee. 

Vou  will  be  particularly  gratified  by  the  report  of  the  Committee  on 
Legislation,  through  whose  efforts  was  achieved  the  passage  at  the  last 
session  by  the  Ontario  Legislature  of  an  eminently  just  enactment  having 
to  do  with  the  relations  between  municipalities  and  electric  companies. 
The  report  of  that  committee  will  be  accompanied  by  a  copy  of  the  en- 
actment referred  to,  from  which  you  will  find  that  both  municipalities 
and  existing  electric  lighting  interests  are  protected  from  unwise  and 
hasty  investment  on  the  one  hand,  and  from  constantly  impending  dan- 
ger of  threatened  annihilation  ol  existing  investments  on  the  other  hand. 

The  ninth  convention  of  this  .Association  is  very  appropriately  held  in 
the  city  where  its  first  convention  took  place.  Nowhere  else  could  the 
extraordinary  and  rapid  progress  of  electrical  development  be  more  em- 
phatically demonstrated,  nor  the  contrast  with  conditions  existing  only 
seven  years  ago  be  so  sharply  defined,  than  in  this  city  of  Hamilton. 
For  here  is  tangible  evidence  in  active  daily  operation  of  the  further- 
most advancement  of  the  electrical  art  of  to-day,  in  the  distribution  of 
the  potential  energy  of  Lake  Erie  throughout  the  city,  dispelling  its 
darkness  and  operating  the  machinery  of  its  manufacturers. 

At  the  first  convention  of  this  Association,  held  in  this  city  only  seven 
years  ago,  the  probability  ol  such  a  practical,  commercially  successful 
demonstration  was  considered  to  be  in  the  far  and  remote  future,  as 
appears  from  the  record  of  that  convention.  The  transmission  of  energy 
a  distance  of  thirty  odd  miles,  as  is  the  case  here  in  Hamilton,  was 
looked  at  doubtfully  both  from  a  physical  and  commercial  standpoint. 
To-day  no  doubt  exists  as  to  the  physical  capability  of  transmitting  and 
manipulating  electric  currents  of  high  potentials  long  distances,  for  the 
varied  uses  of  light,  power,  heating,  chemistry  and  metallurgy. 

The  question  no  longer  is,  "  Can  we  apply  the  electric  current  to  this 
and  to  that  purpose?"  but  "  What  new  fields  of  enterprise  can  it  enter 
and  develop?" 

This  transformation  in  Hamilton  took  place  shortly  after  the  con- 
clusion of  the  convention  last  year  in  Montreal.  .Since  that  time  also 
has  been  put  into  operation  a  plant  at  Rossland,  British  Columbia, 
transmitting  about  the  same  amount  of  power  the  same  distance  as  here. 
Many  of  you  last  year  visited  the  works  at  Chambly,  then  under  con- 
struction for  the  transmission  of  current  to  Montreal,  and  it  is  my  plea- 
sure to  announce  that  the  electric  current  has  been  transmitted  from  the 
power  house  on  the  Richelieu  river,  and  the  waters  of  Lake  Champlain 
transformed  into  electric  energy,  flow  throughout  the  city  of  Montreal. 
Such  enterprises  are  so  much  the  accepted  fact  and  indicate  successful 
physical  accomplishment  so  thoroughly  that  many  other  similar  enter- 
prises, covering  even  greater  distances,  are  being  seriously  considered 
by  conservative  capitalists,  keen  to  perceive  the  great  commercial  advant- 
ages that  will  accrue  from  the  developments  made  in  this  field  of  electric 
science. 

Arising  from  the  increased  uses  of  water  powers  for  the  generation  of 
electric  energy,  and  the  successful  application  of  such  energy  to  com- 
mercial motive  power  uses,  a  condition  is  beginning  to  assume  shape 
with  every  indication  of  increasing,  which  may  modify  existing  manu- 
facturing conditions  and  perhaps  change  habits  and  methods  of  living. 
Its  general  adoption  will  result  in  the  cheapening  of  motive  power  for 
manufacturers  as  well  as  reduce  their  costs  otherwise,  and  also  cheapen 
electric  current  for  lighting. 

I  refer  to  the  limitation  of  the  use  of  electric  current  for  manufacturers' 
motive  power  to  the  hours  of  daylight,  or  perhaps  more  properly  speak- 
ing, to  the  time  outside  of  those  hours  when  the  need  of  illumination 
makes  the  greatest  demand  upon  the  electric  plant.     A  considerable 


objection  to  undertaking  to  seek  motive  power  business  has  been  the 
necessity  of  increased  capital  for  plant  in  excess  of  lighting  require- 
ments to  take  care  of  the  load  which  would  exist  during  the  hours  when 
the  motive  power  load  and  the  lighting  load  would  be  called  for 
simultaneously. 

The  idea  has  been  maintained  and  acted  upon  that  it  is  profitable  for 
many,  if  not  all  manufacturers,  to  discontinue  work  as  soon  as  the  dark 
hcurs  begin,  for  the  reason  that  the  cost  of  manufacturing  is  increased 
during  such  dark  hours  by  the  necessity  of  expense  for  illumination  and 
by  the  diminished  productive  capability  li  the  operatives.  Besides 
avoitling  these  increased  expenses,  manufacturers  can  obtain  the  use  of 
electric  current  for  power,  at  a  considerable  reduction  in  price  outside  of 
the  hours  in  which  the  greatest  demand  necessarily  occurs  for  lighting. 
The  cost  of  motive  power  to  the  manufacturer  can  be  thus  made  much 
cheaper  than  he  could  otherwise  jiroduce  it. 

This  additional  source  of  revenue  or  increased  return  upon  capital  in- 
vestment for  plant  and  lines,  will  also  enable  the  gener.itor  and  dis- 
tributor of  electric  current  to  sell  such  current  for  lighting  profitably,  at 
a  less  rale  than  when  no  revenue  is  derived  from  the  plant  in  the  day 
time.  Less  price  for  lighting  will  assist  materially  in  the  increased  use 
of  electric  current  for  illuminating  purposes.  Since  this  idea  was  first 
suggested  it  has  grown  considerably,  and  its  application  is  being  grad- 
ually extended,  and  it  does  not  seem  too  much  to  say  that  in  a  few 
years  the  hours  of  manufacturing  will  be  restricted  to  the  hours  of  day- 
light, with  all  the  advantages  that  will  result  therefrom.  While  this 
condition  is  of  the  most  value  to  the  water  power  gen-!ration  of  electric 
current,  it  is  of  great  value  also  to  steam  generation  plant,  by  reason  of 
the  increased  return  upon  invested  capital  which  it  will  provide.  The 
suggestion  is  well  worth  thoughtful  consideration  and  furtherance. 

In  another  direction  also,  the  assembling  of  our  convention  in  this 
city  demonstrates  the  progress  that  has  been  made  since  the  commence- 
ment of  the  career  of  the  Association.  At  the  first  convention  there 
were  present  57  active  and  24  associate  members  The  total  member- 
ship of  the  Association,  by  the  report  of  the  .Secretary-Treasurer  at  the 
present  time,  is  241.  This  increase,  continuous  and  progressive  from 
the  first  convention,  indicates  not  only  lively  and  hearty  appreciation  of 
the  advantages  to  be  derived  from  association  for  mutual  intercourse  and 
improvement  of  knowledge  from  interchange  of  ideas,  but  also  denotes 
continuous  growth  of  electric  interests  and  the  progressive  development 
of  new  enterprises. 

Surveying  the  entire  field  of  electrical  industry  in  Canada  today,  it 
may  be  fairly  said  that  if  all  are  not  in  thoroughly  sound  and  healthy 
condition,  the  greater  number  of  them  are  prosperous  and  improving. 
In  the  days  of  the  first  convention,  this  could  not  be  so  well  said,  for  as 
many  of  you,  no  doubt,  remember,  conditions  were  precarious 
and  the  probability  of  success  uncertain.  Here  again  I  may  allude  to 
the  result  recently  accomplished  by  our  Committee  on  Legislation,  which 
will  greatly  tend  to  advance  such  prosperity.  Already  it  has  had  the 
effect  of  strengthening  and  fortifying  existing  enterprises,  encouraging 
owners  to  endeavor  to  extend  and  increase  their  business,  to  enlarge 
and  better  their  plants,  because  now  they  feel  assurance  that  their  in- 
vestments are  protected  and  that  they  cannot  be  deprived  of  them  ruth- 
lessly and  recklessly.  This  is  as  it  should  be,  not  only  from  the  jioinl 
of  view  of  the  private  owners  of  such  enterprises,  but  from  that  of  the 
general  public  and  municipal  interests. 

Notwithstanding  that  the  legislation  referred  to  is  so  eminently  fair, 
just  and  equitable,  both  to  municipalities  and  to  private  interests,  yet  it 
is  incumbent  upon  the  members  of  this  Associ.ition  and  upon  all  those 
having  interest  in  electrical  enterprises,  to  adopt  systematic,  prudential 
means  of  preventing  retograde  action  in  such  legislation  which  may  be 
aroused  and  agitated  by  persons  of  narrow  and  restricted  views,  who 
may  undertake  to  procure  alterations  of  the  legislation  referred  to.  It 
seems  proper  to  suggest  that  all  present  members  become  actively  in- 
terested to  procure  additional  members  for  this  Association  throughout 
the  Dominion  ;  thereby  to  strengthen  its  capability  for  useful  effort  so 
that  by  unity  of  action  procurable  through  the  efforts  of  such  enlarged 
organization,  not  only  may  the  meritorious  conditions  obtained  in  this 
province  of  Ontario  be  maintained,  but  also  be  extended  to  the  other 
provinces.  To  that  end  it  is  respectfully  urged  that  every  present 
member  endeavor  to  add  to  the  membership  of  this  Association,  thus  to 
fortify  and  strengthen  our  committees  in  the  furtherance  of  their  efforts 
for  the  proper  benefits  that  should  accrue  to  capital  invested  in  all  elec- 
tric enterprises. 

The  value  of  concerted  action  for  mutual  information  and  advantage 
may  be  illustrated  in  another  direction  by  the  following  : 

Many  persons  interested  in  electric  lighting  were  solicitous  as  to  the 
possible  invasion  of  their  business  by  acetylene.  For  the  purpose  of 
assembling  authentic  information  as  to  the  progress,  present  status  and 
use  of  acetylene  for  domestic  and  commercial  illumination,  a  circular 
was  sent  to  cities,  towns  and  villages  throughout  Canada  having  electric 
plants,  requesting  exact  statements  as  to  the  conditions  existing  in  those 
localities  concerning  its  use  and  its  interference  with  electric  lighting. 
Replies  were  received  from  103  localities.  The  results  have  been  taliu- 
lated,  and  with  some  extracts  from  newspapers,  will  be  presented  in  the 
proceedings  of  the  convention  so  that  every  member  will  have  accessible 
the  fullest  and  latest  information  on  that  subject  in  convenient  form. 
Here  it  seems  sufficient  to  say  that  it  may  be  concluded  that  no  serious 
menace  for  the  present,  at  least,  need  be  anticipated  therefrom  to  the 
electric  lighting  industry,  although  undoubtedly  useful  and  profitable 
fields  will  be  found  for  the  desirable  and  proper  use  of  acetylene. 

The  papers  which  will  be  presented  and  read  at  this  convention  will 
treat  of  matters  of  the  highest  practical  importance,  and  I  will  not  under- 
take to  detain  you  longer  from  their  consideration  and  discussion. 
They  are  of  such  character  as  to  possess  acute  interest  for  all,  and  I 
solicit  for  them  thorough  and  complete  discussion  to  bring  out  any 
points  not  touched  upon  by  the  writers.  The  subjects  selected  are  the 
results  of  suggestions  received  from  many  members  in  response  to  cir- 
cular communication  sent  to  the  members  some  mo  ths  since,  and, 
therefore,  may  be  considered  to  be  your  own  selections. 

With  reference  to  these  papers,  on  behalf  of  the  committee  having 
this  matter  in  charge,  I  wish  to  say  that  they  are  particularly  grateful 
to  the  writers  who  have  accepted  the  requests  of  the  committee.  It  is 
not  always  convenient,  and  probably  it  may  be  said,  it  is  never  con- 
venient for  a  busv  man  especially  (and  it  would  seem  as  if  most  of  us  in 
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this  business  are  always  Ijusy),  U)  lintl  the  necessary  lime  to  devote  the 
concentration  and  thought  necessary  to  the  preparation  of  a  paper  that 
each  writer  considers  he  should,  with  justice  to  the  Association  and  to 
himself,  present  for  consideration. 

I  desire  to  express  my  regret  at  having  been;unal)le  to  devote  as  much 
time  to  the  affairs  of  the  Association  as  I  should  wish  to  have  been  able 
to  do,  but  my  regret  is  materially  modified  because  the  gentlemen  of 
the  various  committees  have  so  thoroughly  attended  to  the  matters  en- 
trusted to  them,  that  the  imerests  of  the  Association  could  not  in  any 
wise  suffer  by  want  of  attention  on  my  part.  I  therefore  wish  to  ex- 
tend my  earnest  thanks  to  the  officers  and  members  of  committees  asso- 
ciated with  me,  for  their  hearty  co-operation,  and  to  thank  you,  gentle- 
men of  the  Association,  for  the  honor  so  cordially  bestowed  upon  me  in 
electing  me  president,  and  to  bespeak  for  my  successor  the  continu- 
ance of  such  hearty  co-operation  and  enthusiastic  support. 

The  address  of  the  President  was  greeted  with  loud 
and  prolonged  applause. 

The  Secretary,  Mr.  C.  H.  Mortimer,  read  the  minutes 
of  the  last  annual  convention,  which  were  approved  and 
adopted  as  read,  as  was  also  his  annual  report,  as 
follows  : 

SECRETARY-TREASlRIiR'S    REPORT. 

The  most  important  work  to  eng:age  the  attention  of  the  Asso- 
ciation since  last  convention  was  the  effort  made,  under  the  im- 
mediate direction  of  the  Legislative  Committee,  to  have  such 
amendments  made  to  the  Municipal  Act  as  would  prevent  the  con- 
fiscation by  municipalities  of  private  capital  invested  in  the  electric 
lighting  industry.  It  is  gratifying  to  be  able  to  report  the 
success  of  the  movement,  which  involved  many  meetings  and 
much  effort  on  the  part  of  the  committee  and  those  associated 
with  them.  Particulars  of  this  important  work,  which  serves  to 
establish  the  practical  utility  and  usefulness  of  this  Association  as 
a  means  whereby  the  interests  of  its  members  may  be  conserved, 
are  contained  in  the  report  of  the  Chairman  of  the  Legislative 
Committee  to  ths  Association  at  this  convention.  It  will  no  doubt 
be  deemed  advisable  to  provide  means  for  safeguarding  the 
rights  which  have  been  secured  to  electric  lighting  companies  by 
the  Conntee  Bill. 

The  Executive  Committee  held  three  meetings  during  the  year. 
\t  the  first  of  these,  held  on  September  9th,  accounts  in  connec- 
tion with  last  convention,  amounting  to  $240,  were  passed  ;  the 
additional  sum  of  $50  was  granted  to  assist  the  Entertainment 
Committee  to  discharge  its  obligations  ;  the  resignation  of  one 
member  was  accepted,  and  one  new  member  was  elected. 

On  March  23rd,  the  committee  met  to  consider  arrangements 
for  this  convention,  and  other  business;  a  committee  was  ap- 
pointed to  make  the  necessary  local  arrangements,  consisting  of 
Messrs.  George  Black,  H.  R.  Leyden,  Gordon  J.  Henderson,  E. 
E.  Cary,  Wilfred  Phillips,  A.  B.  Smith,  together  with  the  follow- 
ing gentlemen  as  honorary  members;  Messrs.  Clyde  Green,  J.  A, 
Nclles,  Mark  B.  Thomas,  J.  B.  Griffith,  with  power  to  add  to 
their  number.  A  committee  to  arrange  for  convention  papers 
was  appointed  as  follows  ;  The  President,  Messrs.  E.  E.  Cary,  A. 
A.  Dion,  J.J.  Wright,  John  Carroll,  and  the  Secretary.  Messrs. 
Cary  and  the  Secretary  were  appointed  a  committee  to  procure 
badges  and  buttons  for  the  use  of  officers  and  members  attending 
the  convention.  The  sum  of  $100  was  voted  to  the  Local  Com- 
mittee for  entertainment  purposes.  The  Secretary  was  directed 
to  send  out  accounts  to  members  for  overdue  fees,  and  to  notify 
them  that  the  names  of  members  in  arrears  on  the  ist  of  May 
would  be  struck  from  the  roll.  The  Secretary  was  empowered  to 
obtain  the  servici  s  of  an  assistant  during  the  convention.  Four 
persons  were  elected  to  active  membership. 

On  the  20th  of  May,  the  committee  met  to  receive  the  reports 
of  the  various  sub-committees,  and  to  complete  arrangements  for 
the  convention.  Five  resignations  were  accepted,  and  two  mem- 
bers elected.  Accounts  for  convention  buttons  and  printing, 
$23.05,  were  passed. 

The  number  of  new  members  elected  since  last  report  is  as 
follows  ;  Active,  20  ;  associate,  2  ;  total  22.  During  the  same 
period  there  have  been  removed  from  the  roll  14  active  and  i 
associate,  leaving  the  present  membership  241,  or  a  gain  of  7  over 
last  report. 

Several  .nembers  in  arrears  for  fees  have  objected  to  make 
payment,  on  the  ground  that  they  joined  the  Association  for  one 
year  only.  It  should  be  clearly  understood  that  when  a  person 
joins  the  Association,  he  is  to  be  regarded  as  being  a  member 
until  his  formal  resignation  is  placed  with  the  Secretary.  I  would 
respectfully  suggest  that  the  form  of  application  for  membership 
be  altered  so  as  to  conform  to  this  view. 

The  receipts  and  disbursements  have  been  as  follows  ; 

Fi.NWNCiAL  Report  from  Jvne  ist,  iSgS,  to  31ST  May,  1899. 

RECEIPTS. 

Cash  in  bank,  June  1st,    1S98 $281.18 

Cash  on  hand,  June  isl,  1898    19.46 

15!  active  members'  fees  at  $3 453.00 

I  active  member's  fee  at  $3 — paid  $2 2.00 

22  associate  members'  fees  at  $2 44.00 

$799.64 

DISBURSEMENTS. 

Expenses  of  convention $435.14 

Grant  to  local  committee $200.00 

E.  J.  Jenkins,   stenographer 40.00 

Martel-Stewart  (show  cards) ...  5.00 

Convention   buttons  for  189S 64.64 

Electrical  News,  printing  account 101.50 

Cuts  for  convention  paper,  and  duty  on  cuts  ....  20.49 


Express  on  parcels 2^08 

Telegrams 1.43 

$435- '4 

Grant  to  Secretary $125.00 

Postage 46. 1 8 

Express  charges .26 

Letter  file .40 

Telegrams i.oo 

Exchange  on  cheques 3.60 

Stationary  and  priming 19-95 

Buttons  and  badges  for  1899 '2.50 

Balance  in  bank '37*76 

Balance  on   hand    '  7-^5 

$799-64 

RECEIPTS  SINCE  MAY  3IST,    1899. 

Cash  in  bank,  June  ist,  1899 $137.76 

Cash  on  hand,  June    ist,  1899 '7-^.S 

52  active  members'  fees  at  $3 156.00 

5  associ;ite  members'  fees  at  $2 10.00 

$321.61 

niSBURSEMENTS. 

Postage $   12.30 

Exchange  on  cheques 1.65 

Stationery .55 

Cash  in  bank,  June  27th,  1899 ,  .      296.76 

Cash  on  hand,  June  27th,  1899 '0.31 

^  $321.61 

We  have  audited  the  Treasurer's  account  and  find  same  to  be 
correct. 

H.  R.  Levden. 
Geo.  Bl.\ck. 

The  President  :  The  next  order  ol  business  is  the  re- 
ports of  committees.  I  will  call  for  the  report  of  the 
Committee  on  Legislation  first,  and  ask  the  Chairman, 
Mr.  Yule,  to  read  it. 

REPORT    OF    CO.MMITTEE    ON    LEGISLATION. 

Your  Committee  on  Legislation  beg  leave  to  report  that  in 
compliance  with  motion  passed  at  convention  held  at  Montreal  a 
year  ago  instructing  them  to  continue  their  efforts  to  secure  legis- 
lation in  Ontario,  the  better  to  regulate  the  relations  between 
electric  light  companies  and  municipalities,  where  the  latter  de- 
sired to  enter  upon  municipal  lighting,  arrangements  were  made 
for  the  purpose  of  a  united  effort  to  put  before  the  legislature  the 
justice  and  merits  of  our  views  and  the  injustice  of  the  law  as  it 
then  stood. 

A  Bill  was  prepared  by  counsel,  and  after  being  submitted  to 
your  committee,  was  brought  before  the  House,  the  result  being, 
as  you  all  know,  that  an  Act  was  passed  extending  the  provisions 
of  the  law  regarding  waterworks  to  lighting  companies,  providing 
for  the  transfer,  upon  fair  conditions,  of  lighting  plants  to  cor- 
porations, when  they  decide  to  enter  upon  the  business  of  supply- 
ing electric  light,  and  otherwise  regulating  the  relations  between 
municipalities  and  lighting  companies  on  equitable  terms. 

Your  committee  held  numerous  meetings  and  gave  the  matter 
careful  attention  until  what  is  now  known  as  the  "  Conniee  Bill  " 
passed  the  legislature. 

Your  Committee  do  not  intend,  in  this  report,  .going  into  the 
details  of  their  labor,  but  think  it  proper  to  inform  you  that  the 
objections  that  had  to  be  met  and  answered  were  of  a  popular 
and  plausible  nature  and  calculated  to  prejudice  the  minds  of 
members  until  they  fully  understood  the  merits  of  the  question. 

The  obstacles  in  the  way  of  the  Bill  were  increased  by  the  hos- 
tile attitude  of  some  of  the  newspapers,  although  the  Committee 
are  pleased  to  say  that  as  the  Bill  became  better  understood,  it 
received  better   treatment  at  the  hands  of  the  press. 

Mr.  James  Conmee,  M.P.P.,  West  Algoma,  took  charge  of  the 
Bill,  and  the  result  proved  it  could  not  have  fallen  into  abler  hands. 
It  only  required  a  short  time  to  convince  your  Committee  that  Mr. 
Conniee  was  fully  alive  to  Ihe  justice  of  ihe  general  principle  we 
were  contending  for.  He  had  a  practical  knowledge  of  the  merits 
of  the  questions  at  issue  and  the  difficulties  surrounding  them. 
And  what  was  of  equal  importance  to  us  was  that  Mr.  Conmee 
proved  hii  ability  to  clearly,  forcibly  and  intelligently  explain  the 
measure  to  his  fellow  members  and  to  the  House. 

Mr.  Conmee  also  introduced  into  the  Bill,  with  your  Committee's 
concurrence,  various  provisions  to  adopt  such  suggestions  as 
were  of  value  and  which  he  considered  were  salutary  amendments 
in  the  public  interest 

Your  Committee  admired  the  patience  and  tact  with  which  Mr. 
Conmee,  on  different  occasions,  met  and  discussed  Ihe  matter 
with  them  and  also  with  the  opponents  of  the  bill. 

Your  Committee  retained,  as  parliamentary  counsel  for  the  Bill, 
Mr.  Donald  Guthrie,  Q.C.,  Guelph,  who  drafted  the  Bill,  and 
during  the  progress  of  the  work  he  was  assisted  by  Mr.  W.  D. 
McPherson  and  Mr.  Edward  Bayly,  barristers,  Toronto,  Mr. 
Gauld,  barrister,  Hamilton,  and  Mr.  Pepler,  of  Barrie.  The 
measure  was  also  supported  by  a  number  of  legal  gentlemen  re- 
tained by  different  lighting  companies;  influential  deputations 
from  different  parts  of  the  province  also  attended  in  Toronto  to 
assist  your  Committee. 

The  arduous  and  exacting  woi  k  for  quite  a  time,  when  the  out- 
look was  very  unpromising,  added  largely  to  the  expenses  of  your 
Committee,  but  they  are  pleased  to  be  able  to  say  that  all  ac- 
counts have  been  paid  in  full. 

About  fifty  companies  contributed  to  the  expense  fund,  a  state- 
ment of  which  is  appended.  In  this  connection  your  Committee 
desire  to  convey  to  the  Royal  Electric  Company,   Montreal,  and 
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the  Packard  Eleclric  Coiiipany,  St.  Catharines,  their  hL-ail> 
thanks  for  unsolicited  and  substantial  contributions  received  from 
them. 

The  management  of  these  companies  recognized  in  a  practical 
form  that  the  stability  of  the  lighting  companies  was  of  vital 
interest  to  them. 

Before  passing  from  the  Conmee  Bill  your  Committee  desire  to 
point  out  two  important  provisions  in  that  Act  : 

First — The  clause  pro\iding  for  corporations  having  the  right 
to  get  contract  price  for  street  lighting  fixed  bv  arbitration,  where 
parlies  fail  to  agree,  thus  removing  the  complaint  thai  lighting 
companies  could  make  municipalities  pay  an  unreasonable  price 
because  of  there  being  no  competition. 

Second — The  provision  made  for  having  prices  charged  to  citi- 
zens fixed  in  the  same  manner.  These  clauses  very  materially 
extend  the  powers  and  rights  of  municipalities. 

.At  the  last  meeting  of  your  Committee  the  policy  to  be  recom- 
mended to  our  successors  in  office  was  discussed,  and  it  appeared 
to  be  the  opinion  that  while  there  was  no  probability  of  the  prin- 
ciple of  the  "Conmee  Bill"  being  repealed,  there  may  be  eftorls 
made  to  gel  amendmenis  passed  that  would  endanger  the  fair 
working  of  the  .Act. 

The>  would  respeclfully  recommend  that  some  arrangement 
should  be  made  to  give  attention  to  all  measures  introduced  in 
which  lighting  companies  are  interested. 

For  this  purpose,  your  Committee  consider  it  would  be  an  eco- 
nomical policy  for  ifie  companies  lo  enter  into  an  agreement,  tor 
say  five  years,  lopay  a  small  annual  subscription  lo  cover  the  ex- 
pense of  legal  services  for  this  purpose.  The  reason  for  suggest- 
ing the  term  of  years  is,  that  spasmodic  and  hurried  efforts  to 
raise  necessary  funds  use  up  too  much  time  and  attention  of  your 
officials  and  members  of  Committee. 

The  members  of  this  Committee,  and  in  fact  of  all  Committees, 
pay  their  own  travelling  and  other  expenses,  and  are  of  opinion 
thatthe  lighting  comp.inies  should  not  hesitateto  provide  them  with 
the  necessary  funds  to  cover  cost  of  services  that  have  to  be  paid 
for  and  that  are  required  in  matters  of  this  kind. 

The  foregoing  is  merely  an  expression  of  opinion  on  the  part  of 
your  Committee,    the  result    of  two  years' experience   in   actively 
attending  to  the  interests  of  lighting  companies. 
John  Yile, 

Chairman  Committee  on  Legislation. 

Dated  2Sth  June,  1S99. 

ABSTRACT   OF   FINANCIAL  STATEMENT. 

Balance  from    1S97-98 $     147'44 

Subscriptions  paid  1899 1,955.00 

Total $2, 102.44 

Paid  for  legal  services $1,854.87 

Paid  for  office  assistance,  telegrams  and  telegraph  mes- 
sages, postage,  stationery,  printing  and  exchange 

on  drafts 171.90 

Balance  on  hand 75-67 

Total $2, 102.44 

The  following  were  the  contributors  to  the  expense  fund  for 
1899:  Royal  Electric  Company,  Montreal;  Packard  Electric 
Company,  St.  Catharines ;  W.  .A.  MacKay,  Renfrew  ;  A.  A. 
Wright,  Renfrew  ;  .Arnprior  Electric  Light  &  Power  Company  ; 
Brockville  Light  &  Power  Company  ;  Smiths  Falls  Electric  Light 
Company  ;  Lindsay  Light,  Heat  &  Power  Company  ;  Owen 
Sound  Electric  &  Illuminating  Company  ;  Bowmanville  Electric 
Light  Company  ;  R.  A.  Corbett,  Port  Hope;  Guelph  Light  & 
Power  Company  ;  Ottawa  Electric  Company  ;  Sarnia  Gas  Com- 
pany; Gait  Gas  Company;  Cataract  Power  Company,  Hamilton; 
Almonte  Electric  Light  Company  ;  Pembroke  Electric  Company  ; 
St.  Thomas  Gas  Company  ;  St.  Catharines  Electric  Light  Com- 
pany ;  London  Electric  Companv ;  Exeter  Electric  Light  ^ 
Power  Company  ;  Stralhroy  Electric  Company  ;  Joseph  Knox, 
Stayner ;  O.  Higman,  Ottawa;  John  Phillip,  Grand  Valley; 
Welland  Electric  Light  Company  ;  Willson  &  Sons,  Meaford  ;  A. 
M.  Merkley,  Morrisburg  ;  Wm.  Snider,  Waterloo  ;  R.  P.  Bear- 
man,  Chesley  ;  Midland  Electric  Company  ;  Perth  Electric  Light 
Company  ;  Aylmer  Electric  Companj'  ;  Toronto  Electric  Light 
Company  ;  Madill  Bros.,  Lakefield  ;  L.  H.  Reesor,  St.  Marys  ; 
Parry  Sound  Electric  Light  Company;  Hamilton  &  Prout, 
Forrest;  Stormont  Electric  Light  Company,  Cornwall  ;  Ganano- 
que  Electric  Light  Company  ;  Citizens'  Telephone  &  Electric 
Company,  Rat  Portage;  Corley&  Collins,  Mount  Forest;  Graven- 
hurst  Electric  Light  Company  ;  J.  A.  Spence,  Colborne  ;  Robert- 
son, Rowland  &  Company,  Walkerion  ;  Berlin  Gas  Company  ; 
Cobourg  Electric  Lighl  &  Power  Company ;  Isaac  P.  Wiser, 
Prescott ;  Wingham  Electric  Light  Company  ;  Woodstock  Elec- 
tric Light  Company. 

The  amounis  contributed  were  as  follows  : 

1  contributor  paid $250 

2  II  It    $200  each 400 

5  //  //    $100     //      500 

'  "  "    75 

5  »  II    $50  each 250 

1  "  "    30 

7  "  "    $25  ^^^^ '75 

3  II  II    S20     //      60 

4  //  «    $  1 5     II      60 

9  II  </    $  1  o     "      90 

•  3  "  "    $  S     "     65 

Total 3i.9S5 


Mr.  .A.  .-\.  Dion  :  I  have  imicli  pleasure  in  moviiifjf 
that  the  report  which  has  just  been  read  be  received, 
and  that  the  thanks  of  this  .-\ssociation  be  tendered  to 
Mr.  John  ^'ule  and  the  members  of  the  I-egislative  Com- 
mittee. The  amount  of  work  performed  by  these  men 
diirint^  the  last  two  years  in  connection  with  the  let,'isla- 
tion  which  has  been  obtained  has  been  enormous,  and 
their  zeal  is  beyond  all  praise.  The  manner  in  whicli 
they  liandled  this  question  calls  for  conpratuhition  from 
the  members  of  this  Association,  and  certainly  we  can- 
not say  too  much  in  thanks  and  {gratefulness  for  their 
devotion  to  a  question  which  affects  our  best  interests, 
and  in  obtainiiijj  legislation  which  will  be  a  lastingf 
benefit  to  the  members  of  this  Association. 

Mr.  J.  \V.  Purcell  :  1  take  pleasure  in  seconding  that 
motion.  I  think  with  Mr.  Dion  that  the  Legislative 
Committee  have  had  i  great  deal  of  work  which  the 
members  know  nothing  of,  and  they  have  had  more 
work  than  it  was  thought  they  would  have  at  the  time 
they  were  appointed. 

The  President:  I  am  in  hearty  accord  with  the  motion 
which  has  been  regularly  moved  and  seconded,  and 
betore  I  put  it  1  would  like  to  hear  expressions  of 
opinion  from  any  other  members  of  the  Association  here. 
I  think  it  is  entirely  due  to  the  committee  th:it  as  many 
members  of  the  Association  present  as  possible  should, 
in  their  own  way,  express  their  commendation  of  the 
efforts  and  of  the  result  of  the  efforts  of  this  committee. 
There  will  be,  undoubtedly,  proper  time  to-morrow  to 
consider  and  discuss  the  main  suggestion  of  this  report 
— that  is,  the  agreement  on  the  part  of  the  companies 
in  the  Association  or  out  of  it  to  organize  for  a  period  of 
years  and  to  agree  to  pay  a  small  sum  annually  towards 
meeting  the  necessary  expenses  of  this  committee.  I 
will  be  pleased  now  to  hear  any  expressions  of  opinion. 

Mr.  H.  R.  Leyden  :  1  want  to  say  a  few  words  in 
connection  with  this  matter,  and  I  want  to  express 
what  1  think  ought  to  be  the  opinion  of  the  Association 
in  respect  to  Mr.  Yule's  personal  connection  with  this. 
1  know,  from  the  small  connection  I"had  with  this  legis- 
lation, that  Mr.  Yule  devoted  the  principal  part  of  two 
months  to  this  bill  ;  and  I  also  know  that  he  was  in 
Toronto  for  two  whole  weeks  doing  nothing  else  but 
working  on  this  bill.  There  were  also  a  number  of 
other  gentlemen,  most  of  them  members  of  the  com- 
mittee, who  labored  incessantly  during  the  meeting  of 
Parliament  in  Toronto  to  further  this  measure,  and  I 
do  not  think  the  members  of  this  Association  can  go 
too  far  in  any  direction  in  expressing  their  gratitude  to 
the  members  of  this  committee.  I  also  think  that  the 
Association  should,  in  some  way,  show  their  apprecia- 
tion of  the  personal  labors  of  Mr.  Conmee  in  regard  to 
this  hill.  I  do  not  think  I  am  going  too  far  in  saying 
that  if  it  had  not  been  for  Mr.  Conmee's  personal  energy 
that  we  would  have  had  very  grave  dilTiculty  in  getting 
this  bill  passed.  Mr.  Conmee  entered  into  this  measure 
with  all  the  enthusiasm  of  a  man  with  a  large  amount 
of  money  invested  in  electrical  interests  ;  he  took  the 
greatest  pains  and  the  greatest  patience  in  explaining 
the  details  and  justice  of  the  Bill  to  the  different 
members.  As  far  as  the  Bill  itself  is  concerned,  I 
think  there  is  one  point  in  particular  that  wants  to  be 
emphasized  to  the  members  of  this  Association,  and 
that  is  the  principle  of  arbitration  which  is  now  em- 
bodied in  the  electrical  interests  of  Ontario.  All  public 
corporations  in  dealing  with  the  public  are  subject  to 
various  unjust  claims  and  demands.  The  electric 
lighting  industry  now  is  placed  on  a  basis  whereby 
through  arbitration  they  can  obtain  what  is  right  and 
fair,  and  on  the  other  hand  municipalities  through  ar- 
bitration can  obtain  what  is  right  and  fair.  This  prin- 
ciple of  arbitration,  by  being  applied  to  electrical 
interests,  is  going  to  do  more,  I  think,  for  the  interests 
of  electrical  companies  in  a  fair  way  than  anything  else 
we  could  do.  Just  take  an  instance  of  it  ;  this  Bill 
provides  specifically  that  in  cases  where  the  municipality 
and  supply  company  cannot  agree  ".pon  the  price,  that 
it  shall  be  arbitrated  ;  that  arbitration  will  undoubtedly 
be  on  a  fair  basis  and  give  the  electric  lighting  company 
a  fair  return  for  their  light.  On  the  other  hand,  for 
private  lighting,  how  much  they  shall   charge  is  also  to 
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be  subject  to  arbitration.  If  the  municipalities  can 
obtain  a  fair  service  at  a  fair  rate,  there  is  no  call  for 
competition  of  any  kind.  There  are  a  great  many 
places,  in  England  particularly,  where  this  principle  of 
arbitration  is  carried  to  such  an  extent  that  they  give 
the  illuminating  company  a  certain  territory  and  give 
them  the  exclusive  right  of  lighting  in  that  territory,  the 
only  provision  being  that  they  shall  give  a  good  service 
and  at  a  reasonable  rate,  which  rate  is  subject  to  ar- 
bitration. Now,  it  that  principle  of  arbitration  is 
carried  to  its  proper  extent,  the  electric  lighting  com- 
panies, as  long  as  they  do  what  is  fair,  will  enter  on  an 
assured  era  of  arbitration.  That  principle  of  arbitra- 
tion, to  my  mind,  is  one  of  the  most  valuable  features 
of  that  bill. 

The  President  :  Mr.  Leyden  has  undoubtedly  struck 
the  key  note  of  this  entire  legislation,  that  is,  the  prin- 
ciple that  investors  in  any  enterprise  of  a  semi-public 
nature  will  be  entirely  satisfied  with  a  fair  and  proper 
return  upon  their  investment  so  long  as  they  are  assured 
of  non-interference — so  long  as  they  can  be  assured 
that  when  they  give  fair  service  and  fair  rates  their 
investment  is  secure,  and  that  principle  being  es- 
tablished by  this  act  of  legislation,  it  would  seem,  as  it 
were,  utterly  impossible,  if  we  give  the  matter  any 
attention  at  all,  that  it  should  ever  be  taken  off  the 
statute  books.  Now,  gentlemen,  the  motion  is  before 
you,  and  I  ask  for  your  approval  thereof. 

The  motion  was  carried  amid  applause. 

The  President  :  The  next  committee  to  be  heard  from 
is  the  committee  having  to  do  with  the  Board  of  Fire 
Underwriters  ;   I  will  ask  Mr.  Gossler  to  read  the  report. 

Mr.  P.  G.  Gossler  read  the  report  of  the  committee 
appointed  to  interview  the  Board  of  Fire  Underwriters, 
as  follows  : 

REPORT   OF   COMMITTEE   TO    INTERVIEW    FIRE    UNDERWRITERS. 
To  the  President  of  the  Canadian  Electrical  Association. 

Your  Committee,  appointed  at  the  convention  of  1898  of  this 
Association,  for  the  purpose  of  interviewing  the  Quebec  Board  of 
Fire  Underwriters  with  reg^ard  to  the  adoption  of  permanent  rules 
governing"  electrical  installations  and  means  of  enforcing  com- 
pliance with  the  same,  beg  to  report  that  they  had  several  inter- 
views with  the  secretary  and  with  a  special  committee  of  the 
underwriters.  The  question  of  rules  and  inspection  was  thor- 
oughly discussed,  but  no  understanding  towards  the  establishment 
by  the  underwriters  of  a  regular  and  efficient  system  of  inspection 
was  arrived  at.  It  was  held  by  the  underwriters  that  such  a 
system  of  inspection,  even  if  it  covered  only  the  principal  cities  of 
Canada,  would  involve  a  much  larger  expenditure  than  they  felt 
called  upon  to  undertake.  They  had  provided  rules  for  electrical 
installations,  and  they  considered  that  the  electric  companies  and 
the  municipalities  should  in  their  own  interest  see  that  these  rules 
are  carried  out.  Your  committee  would  recommend  that  a  com- 
mittee be  appointed  at  this  convention  to  continue  the  work,  and 
endeavor  to  have  established  some  efficient  system  of  inspection, 
independent  of  and  apart  from  the  electric  companies,  for  the  pro- 
tection of  our  own  interests  as  well  as  those  of  the  underwriters. 

(Signed)     P.  G.  Gossler. 
A.  A.  Dion. 

Mr.  Gossler  :  in  connection  with  this  report  I  wish  to 
say  that  while  it  is  short  and  does  not  seem  to  have  in- 
volved much  labor,  there  has  been  considerable  work 
done.  I  have,  on  several  occasions,  in  company  with  Mr. 
Dion,  of  Ottawa,  interviewed  Mr.  Hadrill,  secretary  of  the 
Quebec  Board  of  Fire  Underwriters.  They  gave  us  no 
encouragement  whatever  to  establish  a  system  whereby 
the  fire  underwriters  would  be  called  upon  to  be  at  any 
expense  ;  they  maintained  that  the  proper  way  of  estab- 
lishing a  system  should  be  by  municipalities  enacting 
by-laws  whereby  the  buildings  and  building  laws  would 
enforce  compliance  with  the  Board  of  Underwriters' 
rules  as  at  present  universally  adopted.  1  may  say  that 
there  was  very  little  encouragement  given  to  the  com- 
mittee at  all,  because  the  fire  underwriters  did  not  seem 
to  think  the  fire  hazards  due  to  electric  wiring  were 
such  as  to  warrant  them  going  to  any  expense.  We 
called  to  their  attention  the  fact  that  the  fire  under- 
writers of  other  large  cities  had  seen  fit  to  go  to  this 
expense  ;  but  I  presume  they  thought  they  would  profit 
by  their  own  experience  rather  than  offer  any  suggestion 
whatever  for  the  establishment  of  an  inspection  system. 
I  might  say  on  this  committee  was  Mr.  George  W. 
Sadler,  of  Montreal,  who  at  the  time  of  his  appointment, 
was  and  is  at  present  a  member  of  the  city  council  of 
Montreal.      He  is  also  a  member  of  a  special  committee 


on  building  rules  of  Montreal,  appointed  with  a  view  of 
having  rules  made  by  the  council  embodied  in  the  build- 
ing association  rules,  to  enforce  the  established  rules 
for  electrical  installations.  Mr.  Sadler  is  unable  to  be 
present,  and  wrote  me  a  letter  which  he  wished  to  have 
read  in  connection  with  this  report,  which  is  as  follows: 

Dear  Sir  :  At  the  last  moment  I  find  it  is  impossible  for  ine  to  at- 
tend the  ninth  convention  of  the  Canadian  Electrical  Association. 
There  is  no  doubt  but  you  are  prepared  to  make  a  report  to  the 
Convention  of  the  doings  of  the  committee  to  confer  with  the  insurance 
and  the  city  of  Montreal  re  the  wiring  of  buildings.  My  appoint- 
nient  on  that  Committee  was  largely  owing  to  my  position  as  a  member 
of  the  City  Council  of  Montreal.  I  would  like  to  say  that  I  have  found 
it  impossible  to  do  anything  in  the  matter  since  our  last  meeting,  the 
reason  being  that  a  great  deal  of  time  has  been  consumed  in  getting 
amendments  to  the  Charter,  and  nothing  could  be  done  in  connection 
with  the  by-laws  until  the  Charter  had  passed  the  Council.  Since  then 
the  various  committees  have  had  the  by-laws  under  consideration,  but 
very  little  progress  has  been  made.  I  stated  at  the  last  convention  that 
the  city  of  Montreal  has  a  very  good  new  building  by-law  prepared,  and 
I  had  hoped  to  have  it  sent  up  for  discussion  in  the  council ;  this  oppor- 
tunity has  not  presented  itself  yet,  and  it  may  be  a  month  or  two  before 
the  committee  will  report  to  the  council. 

If  the  Convention  decides  to  keep  the  committee  on  this  subject 
standing,  I  will  be  very  pleased  to  still  act  with  them,  and  do  all  I  can 
to  further  the  interest  of  all  concerned  when  the  opportunity  presents 
itself. 

Please  convey  my  kind  regards  to  the  oflicers  of  the  Association,  and 
I  trust  that  the  ninth  Convention  of  the  Electrical  Association  will  be  a 
profitable  and  pleasant  one  to  all  members. 

Yours  very  truly, 

Geo.  W.  Sadler. 

Mr.  A.  A.  Dion  :  Before  any  action  is  taken  upon 
this  report,  as  a  member  of  that  committee,  I  wish  to 
refer  to  a  matter  which  this  report  brings  to  inind — it  is 
a  fact  that  among  the  members  of  that  committee  was  a 
man  who  was  for  many  years  a  useful  and  active  mem- 
ber of  this  Association,  and  who  has  been  carried  off  by 
death  since  the  last  meeting  of  this  Association.  I 
think  it  is  a  duty,  though  a  sad  one,  to  register  in  the 
minutes  of  this  meeting  the  regrets  of  the  Association 
at  the  untimely  death  of  Mr.  F.  H.  Badger,  jr. 

The  Secretary  :  In  connection  with  the  remarks  just 
made  by  Mr.  Dion,  it  will  have  been  noticed  that 
Captain  Williams,  who  was  electric  light  inspector  for 
the  London  district,  a  respected  member  of  this  Asso- 
ciation, and  a  respected  citizen  of  the  city  of  London, 
has  passed  away  within  the  last  two  or  three  days. 

The  President  :  The  regrets  of  the  Association  will  be 
duly  recorded  in  the  minutes  of  the  proceedings.  In 
reference  to  the  report  of  the  committee  just  read,  while 
the  results  achieved  by  them  are  not  as  successful  as  of 
the  Committee  on  Legislation,  it  seems  that  they  have 
begun  in  the  right  direction,  and  while  the  Board  of  Fire 
Underwriters  may  be  obstinate,  the  very  suggestion 
that  some  method  can  be  adopted  in  building  laws  to 
procure  the  supervision  by  the  proper  authorities  of  the 
wiring  seems  to  point  to  the  fact  that  we  may  ultimately 
accomplish  the  same  end,  and  I  would  suggest  that  the 
Association  approve  of  the  continuance  of  this  com- 
mittee in  the  hope  that  they  may  be  able  to  have  incor- 
porated in  the  municipal  laws  the  adoption  of  some  uni- 
form plan  which  will  be  final  in  its  action. 

On  motion  the  report  of  the  committee  was  approved. 

The  President  called  for  the  report  of  the  Committee 
on  Statistics. 

Mr.  J.  A.  Kammerer  read  the  report  of  the  Committee 
on  Statistics,  as  follows  : 

REPORT    OF    COMMITTEE    ON    STATISTICS. 

Gentlemen, — .A.s  chairman  of  the  Statistical  Committee,  I  beg 
to  report  that  we  have  gathered  a  large  quantity  of  information 
and  data  about  the  electrical  industries  in  Canada,  but  have  not 
been  able  to  get  quite  all  that  we  wanted.  It  was  perhaps  a  mis- 
take on  the  committee's  part  in  starting  out  to  make  the  scope  of 
the  report  too  wide,  but  I  can  assure  you  that  when  the  report  is 
presented  it  will  be  of  some  value.  In  view  of  this,  I  would  ask 
that  the  Statistical  Committee  be  continued  for  another  year  with 
the  same  personnel,  or  others  whom  you  see  fit  to  appoint.  The 
data  and  information  which  we  have  gathered  will  be  at  their 
service. 

Respectfully  submitted, 

(Signed)    J.  A.  Kammerer, 

Chairman  Statistical  Committee. 

Mr.  Kammerer  :  In  connection  with  this  report,  I 
would  like  to  say,  Mr.  President,  that  we  found  in  all 
the  data  that  we  have  got,  especially  as  to  prices  of 
lighting,  that  our  station  managers  seem  to  have  the 
prices  in  a  transitory  stage — they  are  not  settled.     The 
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tendency  seems  to  be  that  they  want  a  little  more  money 
for  what  they  are  furnishing,  and  they  are  trying  to  find 
out  which  way  they  can  make  more  ;  and  for  that  rea- 
son, more  than  any  other,  the  report  could  not  be  com- 
pleted. It  would  only  be  a  half  report,  and  1  thought  it 
best  not  to  make  a  half  report  when,  no  doubt,  we 
could  make  a  full  and  complete  one  later. 

On  motion  the  report  as  read  was  approved. 

The  President  called  for  the  report  of  the  Committee 
on  Meter  Inspection. 

Mr.  J.  J.  Wright  :  That  committee  has  had  no  meet- 
ings during  the  past  year.  There  have  been  no  meas- 
ures taken  in  regard  to  the  inspection  of  meters  by  the 
government  that  would  necessitate  the  calling  together  of 
the  members  of  that  committee. 

The  President  :  That  would  appear  to  be  all  the  re- 
ports.    The  next  order  of  business  is  General  Business. 

Mr.  A.  A.  Dion  :  There  may  be  no  other  opportunity 
of  bringing  up  a  question  which  is  suggested  by  Mr. 
Wright's  report,  and  it  is  this  :  We  as  a  company  in 
Ottawa  propose  to  take  up  with  the  Inspection  Depart- 
ment the  question  of  the  possibility  of  making  such  de- 
partmental regulations  as  would  allow  of  meter  seals 
being  broken  for  cleaning  and  adjusting  the  meters 
without  paying  an  extra  fee.  As  the  law  is  at  present, 
you  are  aware  that  meters  have  to  be  inspected  every 
five  years.  There  are  not  a  great  many  meters  that  will 
run  for  five  years  without  some  adjustment  or  cleaning, 
and  this  cannot  be  done  under  the  present  regulations 
without  breaking  the  seal  and  paying  an  additional  fee. 
1  take  it  that  the  intention  of  the  government  is  not  to 
compel  companies  to  pay  for  meter  inspection  more  than 
once  in  five  years  for  each  meter  in  service  ;  tlierefore 
it  is  a  proper  question  to  ask  them  if  some  regulation 
cannot  be  made  whereby  the  privilege  of  breaking  seals 
will  be  allowed  under  certain  restrictions.  The  question 
arises  whether  this  .Association  should  not  take  this 
matter  up;  possibly  the  Committee  on  Meter  Inspection 
might  be  continued  with  the  hope  of  taking  this  question 
up  during  the  present  year.  I  think  it  is  one  of  consid- 
erable importance.  The  cost  of  meter  inspection  is 
quite  a  large  item  to  some  of  the  companies,  and  having 
to  pay  extra  fees  makes  it  still  greater.  Mr.  Wright  no 
doubt  has  had  considerable  experience  in  using  meters 
in  large  numbers,  and  he  can  probably  see  the  value  of 
the  suggestion. 

The  President  :  It  appears  that  the  programme  of 
part  of  the  proceedings  to-morrow  will  be  the  election  of 
the  standing  committees,  which  will  undoubtedly  result 
in  the  continuance  of  the  committees  that  have  been 
already  approved  of,  and  thus  accomplish  the  purpose  Mr. 
Dion  has  suggested.  Under  the  head  of  general  business 
I  am  desired  to  say  on  behalf  of  the  manager  of  the  Ham- 
ilton and  Dundas  railroad  that  at  five  o'clock  this  after- 
noon he  will  be  pleased  to  give  the  pleasure  of  a  trip  on 
that  road  to  any  and  all  of  the  members  of  the  .Associa- 
tion who  may  desire  to  participate.  I  presume  that  you 
will  be  able  to  enjoy  this  and  be  back  in  sufficient  time 
to  also  enjoy  the  trip  arranged  for  this  evening  at  half 
past  seven,  as  appears  by  the  programme,  to  Burlington 
Beach,  by  courtesy  of  the  Hamilton  Radial  railway  and 
the  Hamilton  street  railway.  Another  topic  of  general 
business,  the  Executive  Committee  at  its  session  this 
morning  thought  it  advisable  to  endeavor  to  crystallize 
or  make  deliberate  the  action  of  the  Association  in 
making  nominations  for  the  officers  for  the  incoming 
year.  Without  undertaking  to  in  any  way  restrict  the 
individual  action  of  the  members  of  the  Association, 
but  simply  for  the  purpose  of  exercising  a  deliberation 
and  offering  suggestions,  it  was  desired  that  I  would 
appoint  a  nominating  committee.  The  election,  as  you 
are  aware  does  not  take  place  until  Friday,  but  I  will 
now  announce  the  nominating  committee  who  will  take 
the  matter  in  hand  and  present  for  our  consideration  to- 
morrow the  names  of  the  gentlemen  whom  they  offer 
for  your  suffrages  on  Friday  morning.  As  I  stated  be- 
fore, this  will  not  prevent  any  and  all  members  of  the 
Association  from  making  nominations  on  their  own 
account  in  contradistinction  to  the  nominations  offered 
by  the  committee.  I  now  appoint  as  the  nominating 
committee    Mr.  Cary,    Mr.    Carroll,    Mr.  J.  J.  Wright, 


Mr.  Vule  and  Mr.  Wyse,  and  1  commend  to  their  kind 
and  early  consideration  the  adoption  of  a  ticket  that  1 
trust  will  meet  with  the  universal  approval  of  the  mem- 
bers and  will  not  call  tor  any  opposing  nominations. 

Mr.  John  ^'ule  :  Do  I  understand  that  this  conmiiltee 
will  nominate  the  members  of  the  standing  commiltees':' 

The  President  :  No;  they  will  nominate  the  members 
of  the  Executive  Committee,  and  the  gentlemen  up  for 
the  offices  of  president,  first  vice-president  and  second 
vice-president. 

Mr.  J.  \'u\e  :  Hasn't  it  been  the  practice  heretofore 
for  the  President  to  nominate  a  small  committee  to  con- 
fer in  the  nomination  of  the  standing  committees  ? 

The  President  :  That,  I  understand,  is  the  action  to 
be  taken  to-morrow.  1  may  be  incorrect  about  it,  but 
there  seems  to  be  no  provision  made  for  any  other 
method  in  the  programme.  I  am  entirely  willing,  Mr. 
Vule,  to  leave  to  this  committee  the  selection  of  the  stand- 
ing committees  for  the  year.  If  they  are  good  enough 
to  select  the  candidates  for  offices,  they  will  be  good 
enough  to  do  that.  I  understand  it  is  in  the  nature  of 
an  advisory  board  to  the  President  in  appointing  the 
standing  committees. 

Mr.  \'ule  :  I  think  you  will  find  the  committee  to 
nominate  the  standing  committees  was  always  nominated 
the  first  afternoon  and  reported  the  next  day. 

The  President  :  Very  well  ;  I  will  entrust  that  to  this 
same  committee. 

Mr.  J.  J.  Wright:   When  is  this  committee  to  report  ? 

The  President  :  To-morrow  ;  preferably  as  early  as 
possible. 

The  President  read  two  communications,  one  fromC. 
S.  Cochran,  photographer,  and  the  other  from  Mr.  G. 
A.  Browne,  traffic  manager  of  the  Richelieu  &  Ontario 
Navigation  Company. 

The  President:  Has  any  member  anything  of  general 
business  purpose  to  offer  for  consideration  now  ?  (No 
response.)  There  being  none,  the  next  order  of  busi- 
ness is  the  presentation  of  papers.  1  will  call  upon  .Mr. 
A.  A.  Dion  to  read  his  paper  entitled  "  Meters  and 
Meter  Rates."  You  all  have  copies.  Vou  will  find  it 
is  exhaustive  and  enters  into  the  question  fully,  and  I 
hope  and  solicit  most  earnestly  that,  as  the  reading  pro- 
gresses, you  will  all  make  notes  and  bring  up  matters 
for  discussion.  Let  us  have  all  the  papers  fully  dis- 
cussed. I  am  sure  that  the  writers  of  papers  will  feel 
no  injury  to  their  feelings  whatever  in  having  all  sorts 
of  discussion  brought  out  in  order  to  make  clear  to  our- 
selves and  perhaps  to  assist  them  in  a  further  exposition 
of  their  subject. 

Mr.  A.  A.  Dion,  of  Ottawa,  read  his  paper  entitled 
"  Meters  and  Meter  Rates,"  which    is    printed  on  page 

"56. 

The  President:  I  think,  gentlemen,  that  the  .Associa- 
tion can  take  exception  to  the  last  paragraph  of  Mr. 
Dion's  paper  in  which  he  intimates  that  he  has  not 
treated  satisfactorily  this  subject.  I  think  in  that  we 
must  disagree  with  him.  But  there  is  much  in  this 
paper  which,  while  coinciding  with  the  experience  of 
many  of  us  in  almost  every  particular,  ought  to  arouse 
a  great  amount,  not  of  discussion  in  the  sense  that  it 
may  mean  objection  to  what  is  said,  but  for  the  purpose 
of  reinforcing  what  Mr.  Dion  has  said  in  many  parti- 
culars, and  1  think  if  I  call  upon  Mr.  Gossler,  who  is 
quite  familiar  with  the  system  in  Montreal  and  what 
our  practice  there  is,  it  may  assist  in  promoting  further 
talk  on  the  matter. 

Mr.  P.  G.  Gossler:  Mr.  President,  before  the  con- 
vention comes  to  discuss  that  part  of  Mr.  Dion's  paper 
relating  to  meter  rates,  which  I  presume  is  by  far  the 
most  interesting  part  of  the  paper  to  us  all,  there  are 
several  points  in  connection  with  testing  meters  which 
I  should  like  to  bring  up  for  discussion  for  my  own  in- 
formation. 1  first  refer  to  that  part  of  Mr.  Dion's  paper 
under  the  head  of  "  meter  room,"  where  he  says  "  The 
meters  should  be  connected  in  series,  and  the  circuit, 
which  must  be  of  large  wire,  should  pass  through  a 
main  switch  and  cutout,  a  rheostat  or  choking  coil  to 
adjust  the  voltage."  It  has  been  the  result  of  our  ex- 
perience and   some    exhaustive   tests  to   determine   the 
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characteristics  of  the  meters  we  have  in  use,  mainly 
Schallenberger  meters,  that  testing  meters  in  series  in- 
troduces an  inductive  load  ;  that  is,  the  coils  of  the  meters 
themselves  introduce  a  lagging  current  and  there  is  an 
inductive  load,  and  we  find  the  meters  run  fast;  con- 
sequently, the  meters  for  proper  adjustment  will  be  ad- 
justed to  run  slower.  When  1  say  they  run  fast,  I 
mean  when  compared  with  what  they  will  run  on  a  non- 
inductive  load  such  as  a  lamp  load.  This  may  not  be 
detected  if  the  meters  are  placed  on  customers'  premises 
and  then  brought  in  and  tested  in  the  same  way,  but  I 
am  positive  if  Mr.  Dion  has  placed  his  meters  in  series 
in  testing  them  and  adjusting  them  in  series,  with  an 
extra  inductive  load,  on  a  choking  coil,  that  he  will  find 
them  running  considerably  slower  on  the  customers' 
premises.  But  if  anyone  else  has  had  that  same  experi- 
ence I  would  like  to  have  it  confirmed,  because  I  have 
made  rather  a  positive  statement.  There  is  another 
statement  where  Mr.  Dion  says  that  he  has  obtained 
very  satisfactory  results  with  only  ordinary  care  with 
the  Schallenberger  meter.  That  has  not  been  the  re- 
sult of  our  experience;  we  have  found  a  great  deal  of 
care  is  necessary  in  all  such  meters.  We  found  that 
merely  placing  the  meter  on  the  floor  in  a  great  many 
cases  injured  the  steel  pinion  or  pivot  and  also  in  many 
cases  cracked  the  jewel.  As  to  the  statement  that 
meters  will  nol  start  with  less  than  three  per  cent,  of 
load,  I  am  happy  to  say  that  day  has  gone  by,  because 
we  have  in  use  meters  that  will  start  with  two-tenths  of 
one  per  cent,  of  their  load.  I  am  confining  my  remarks 
now  entirely  to  the  testing  of  meters.  The  statement 
that  meters  will  run  slow  on  light  loads  is  also  modified 
by  the  results  of  our  experience  with  meters  and  light 
loads.  We  have  had  two  meters  calibrated  to  run 
identical  on  three-quarters  of  the  full  load,  and  we  have 
found  one  meter  to  run  very  slow  on  a  quarter  load, 
and  the  other  meter  to  run  possibly  five  per  cent,  fast 
on  a  quarter  load,  so  that  the  registration  of  the  meter 
under  half  load  is  entirely  dependent  upon  the  friction 
of  the  jewel.  The  number  of  lights  that  Mr.  Dion 
has  stated,  that  the  Schallenberger  meter  will  start 
upon,  often  applies  to  meters  that  are  comparatively 
new,  but  after  they  have  been  in  use  for  some  time  we 
find  it  takes  a  considerably  larger  number  of  lamps  than 
is  stated.  I  would  like  further  to  discuss  the  matter  of 
meter  rates  when  it  comes  up,  but  I  will  defer  that  un- 
til later. 

The  President  :  Mr.  Gossler  appears  to  agree  with 
Mr.  Dion  that  this  subject  should  have  been  divided 
into  two  parts,  for  he  has  confined  his  remarks  to  the 
question  of  testing  meters  only.  We  will  adopt  the 
suggestion  of  the  two  gentlemen  and  ask  for  other  re- 
marks upon  the  matter  of  meters  and  meter  testing 
before  we  take  up   the  question    of  meter  rates. 

H.  O.  Fisk  :  I  may  say  I  have  devoted  considerable 
time  to  accounts  of  the  recording  watt  meter,  more 
especially  of  the  old  type.  We  have  quite  a  number  of 
meters  that  were  made  some  years  ago  and  we  find  they 
run  slow  under  light  loads,  as  has  been  stated  by  Mr. 
Dion.  I  have  devoted  considerable  time  to  find  if  these 
meters  could  be  brought  up  to  date  ;  that  is,  made  to 
run  accurately  on  light  loads  ;  and  I  find  by  putting  an 
auxiliary  coil  to  run  with  the  field,  that  is,  taking  part 
of  the  shunt  that  acts  as  resistance  in  series  with  the 
armature  and  winding  that  so  as  to  work  with  the  field 
that  it  will  increase  it  just  enough,  that  is  if  the  coil  is 
proportioned  right,  to  eliminate  the  friction.  When 
you  have  arrived  at  that  point  your  meter  will  run  on 
a  very  light  load  ;  in  fact  on  a  50  light  meter  I  have 
got  55  watts  out  of  60  ;  that  is  not  taking  a  master 
meter,  but  taking  an  indicating  watt  meter  and  a  stop 
watch,  and  having  the  voltage  and  everything  as  per- 
fect as  it  is  possible  to  have  it.  We  find  it  a  great  ad- 
vantage to  make  an  accurate  record  of  all  meters  we 
put  in,  especially  when  they  are  new,  and  when  they 
are  tested.  We  do  not  test  them  just  as  the  govern- 
ment prescribes  ;  we  test  them  on  one,  two,  three,  five 
and  ten  lamps, — that  is  for  an  ordinary  ten  light  meter, 
— and  more  for  a  larger  meter.  These  tests  are  record- 
ed and  kept  in  a  book.  We  find  a  customer  will  come 
in  and  kick  about  his  meter  being  outrageous,  and  just 


by  showing  him  this  record  that  was  made  before  the 
meter  was  sealed,  it  settles  the  whole  trouble.  We 
find  it  a  very  fine  thing  to  keep  a  record  of  that  kind. 
But,  the  auxiliary  coil,  as  I  mentioned  before,  for  old 
meters,  is  a  fine  thing.  Take  a  meter  even  with  a  dirty 
commutator,  that  auxiliary  coil  can  be  made  to  make 
that  meter  strong  enough  without  cleaning  the  com- 
mutator. 

J.  F.  H.  Wyse  :  Don't  you  ever  find  that  the  aux- 
iliary coil  makes  it  run  without  any  load  on  it. 

Mr.  Fisk  :  We  put  as  much  as  100  ohms  of  No.  3c 
wire  right  on  the  field  and  that  adds  to  the  resistance 
in  series  with  the  armature  and  also  eliminates  the 
friction.  It  not  only  works  out  in  theory,  but  it  is  also 
borne  out  by  practice.      I  have  tried  it. 

A.  A.Wright  :  Deriving  our  revenue  almost  entirely 
from  meters,  we  ought  know  more  about  meters  than 
we  do.  I  quite  agree  with  Mr.  Dion  that  a  meter  room 
should  be  provided  for  the  testing  of  these  meters  and 
cleaning  them,  and  so  on.  There  are  one  or  two  ques- 
tions I  would  like  to  ask  Mr.  Dion.  I  don't  exactly 
understand  how  he  keeps  his  record.  He  says  that 
there  should  be  a  day  book  and  entries  made  in  the  day 
book,  and  these  posted  into  the  ledger.  Providing,  we 
will  say,  you  are  installing  a  meter  in  a  house  for  Mr. 
Brown,  what  entry  would  you  first  make  in  the  day 
book,  and  how  would  you  enter  it  ? 

Mr  Dion  :  Mr.  President,  the  entry  in  the  day  book 
would  be  a  record  of  what  was  done — "the  meter 
so-and-so,  say  20  amperes,  Schallenberger,  installed  at 
Mr.  Brown's  house,  such  a  number,  such  a  street." 
That  will  be  the  entry  in  the  day  book.  Then  suppos- 
ing the  meter  was  No.  20,515,  he  would  turn  to  the 
page  bearing  the  same  number  as  the  meter  in  the 
ledger.  There  will  not  be  in  the  ledger  a  page  num- 
bered 20,515,  but  there  will  be  a  page  headed  with  the 
same  number  as  the  serial  number  of  that  meter,  and  in 
that  page  you  will  enter  that  that  particular  meter  was 
put  in  Mr.  Brown's  house.  So  that  if  you  come  across 
this  particular  meter  a  year  after  and  you  want  to  know 
the  history  of  it,  you  turn  to  that  page  and  you  find  it 
was  tested  on  such  a  date  and  put  in  Mr.  Brown's 
house  ;  it  was  taken  out  six  months  after  and  tested  a 
second  time  and  put  in  Mr.  Smith's  house,  and  so  on  ; 
the  whole  history  of  it  will  be  there.  The  principal 
value  of  the  entry  is  to  show  the  different  tests  that 
have  been  made  on  that  particular  meter.  It  involves 
some  work,  but  it  is  of  some  value. 

A.  .A.  Wright  :  Supposing  you  wanted  to  turn  to 
meter  No.  2,753,  '^°  y°"  have  an  index  ? 

Mr.  Dion  :  We  have  to  have  an  index,  or  else  enter 
your  numbers  in  consecutive  order. 

Mr.  A.  A.  Wright  :  You  mention  with  reference  to  a 
man  taking  the  readings  when  he  goes  around  ;  does 
the  man  that  takes  the  readings  put  it  right  down  in 
the  book  himself  ? 

Mr.  Dion  :   No. 

A.  A.  Wright  :  I  know  in  our  case,  we  have  a  book 
with  the  face  of  the  meter  right  on  it;  we  have  January, 
February,  March  and  April  on  one  side  of  the  book,  and 
then  on  the  other  side,  right  opposite,  we  have  May, 
June,  July,  August,  September,  October,  November 
and  December;  there  are  more  months  on  one  side  than 
on  the  other-  At  the  head  of  this,  we  have  the  name 
of  the  party,  when  his  meter  was  installed,  the  style  of 
the  meter,  the  number  of  the  meter  and  everything  in 
connection  with  it,  the  day  it  was  installed,  and  the 
number  of  lights  that  the  customer  has.  We  have  for 
every  month  the  meter  right  before  us  ;  and  when  you 
are  taking  the  reading,  after  the  man  has  put  down  the 
location  in  the  index,  you  can  tell  whether  he  is  reading 
the  meter  correctly  or  not. 

Mr.  Dion  :  Do  you  mean  he  carries  that  book  with 
him  ? 

Mr.  A.  A.  Wright  :  He  carries  that  book  with  him 
every  month. 

Mr.  Dion  :  I  don't  think  that  would  be  practicable 
with  us.  The  readers  think  their  book  is  large  enough 
as  it  is. 

Mr.  A.  \.  Wright  :  It  is  practicable  enough  ;  if  you 
have  too  large  a  book  you  can  have  a  number  of  books. 
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P.  G.  Gossler  :  1  think  you  will  find  with  most  meters 
that  are  used  that  the  serial  numbers  of  meters,  es- 
pecially the  Schallenberger  meter,  are  up  in  the  several 
hundreds  of  thousands  and  you  cannot  index  them, 
neither  can  you  locate  them  by  the  man's  name  on 
whose  premises  they  are  placed,  because  they  may  be 
changed  several  times  a  year.  We  have  invented  a 
cird  catalogue,  and  find  it  very  satisfactory. 

A.  A.  Wright  :  1  know  nothing  about  the  Schal- 
lenberger  meter. 

The  President:  The  same  idea  will  apply  to  any  make 
of  meter,  because  their  numbers  are  increasing  all  the 
time,  and  indexing  by  the  number  of  the  meter  will  be- 
come somewhat  diflkult  ;  it  is  well  enough  in  the  case 
of  a  small  number  of  meters.  But  the  card  system  will 
locate  any  meter  at  any  time,  and  the  history  of  that 
meter  may  be  recorded  on  the  card  catalogue  as  forming 
the  ledger  referred  to  by  -Mr.  Dion.  It  takes  the  place 
of  a  page  in  a  book  in  which  you  recite  the  number  of 
the  meter,  the  date  on  which  you  receive  it,  the  date  on 
which  you  test  it,  the  date  on  which  you  placed  it  in  the 
customer's  premises,  the  date  on  which  you  removed  it 
from  the  customer's  premises,  the  date  on  which  you 
test  it  again,  and  the  day  on  which  you  place  it  in 
another  customer's  premises,  and  so  on  ;  in  other  words, 
it  is  the  life  history  of  that  meter. 

A.  A.  Wright  :  I  have  no  doubt  that  would  be  a 
very  advantageous  way  to  do  it,  and  of  course  we  are 
very  thankful  to  receive  pointers  in  that  way.  I  quite 
agree  with  Mr.  Dion  with  reference  to  the  installing  of 
small  meters  instead  of  large  ones,  that  it  is  very  much 
better  to  install  them  on  the  small  than  on  the  large 
side,  because  it  works  better  to  the  station  owner. 
He  suggests  the  reading  of  meters  once  in  three 
months.  I  don't  know,  I  am  sure,  how  it  would 
work  in  some  places  ;  I  know  it  causes  a  good  deal  of 
work,  but  I  have  always  been  under  the  impression  that 
reading  them  monthly  is  the  better  way  ;  it  saves  a 
great  deal  of  trouble  and  you  don't  have  such  difficulty 
in  collecting  your  bills.  Sometimes  your  customers  run 
away,  sometimes  the  bill  gets  too  large,  and  I  think 
monthly  reading  is  the  better  way. 

Mr.  Fisk  :  In  regard  to  the  number  business,  we  find 
the  serial  numbers  change  with  some  manufacturers. 
For  instance,  they  will  come  out  with  a  meter  No.  650 
Type  F  ;  after  a  while  another  meter,  650  Type  J,  or 
something  else.  To  get  over  that  difficulty  we  started 
with  our  own  local  number,  started  with  No.  i,  and 
worked  up,  and  we  found  it  simplified  things  very  much. 

Mr.  A.  A.  Wiight  :  I  suppose  this  matter  of  station 
meters  could  not  be  worked  where  you  run  both  on 
meter  and  on  flat  rate. 

Mr.  Dion  :  Mr.  President,  I  might  say  that  I  would 
take  the  station  meter  to  be  of  special  value  in  a  case  of 
that  kind.  I  would  compare  the  output  of  the  station 
as  recorded  on  that  meter  with  the  aggregate  consump- 
tion as  recorded  in  the  consumer's  meter ;  the  difference 
would  represent  waste  ;  and  you  could  determine  on 
that  whether  you  were  getting  enough  for  your  flat 
rates  or  not. 

Mr.  Wyse  :  I  would  like  to  ask  Mr.  Dion  if  he  has 
adopted  the  method  of  having  blanks,  and  having  the 
man  that  would  otherwise  read  the  meter  simply  mark 
the  location  of  the  hands  on  those  blanks,  showing  the 
location  of  the  hands  on  the  dial  ? 

Mr.  Dion  :  Yes.  The  man  has  a  book  and  each 
space  contains  about  four  cards  ;  each  card  is  a  fac- 
simile of  the  meter  dial,  and  he  takes  his  pencil  and 
writes  the  man's  name  and  puts  three  or  four  strokes 
indicating  the  position  of  the  different  pointers. 

Mr.  Wyse  :  We  make  th^  bill  out  in  the  office  and 
give  the  man  those  slips  in  duplicate,  one  of  which  he 
leaves  with  the  customer  showing  the  indication  of  the 
hands,  and  the  other  one  he  turns  into  the  office,  also 
showing  the  indication  of  the  hands  on  the  dial. 

A.  A.  Wright  :  How  do  you  keep  account  of 
these  in  your  office  so  that  at  any  time  you  can  refer  to 
them  ? 

Mr.  Dion  :  The  book  is  made  of  such  a  size  that  it 
will  last  about  one  reading.  We  employ  two  men  read- 
ing the  meters  and  there    are   four    books  ;    each  man 


takes  a  book,  n.iv,  lo-day,  and  he  leaver  it  in  the  office 
the  day  following,  so  that  the  records  may  be  trans- 
cribed from  the  books,  and  when  thev  are  through  with 
that  reading  the  books  are  about  filled,  and  they  are 
filed  away,  and  a  new  set  of  books  taken  out  next  time. 

A.  A.  Wright  :  I  have  never  seen  anything  to 
equal  the  system  1  use  myself.  We  find  no  dllliculty 
whatever  in  having  the  whole  month,  every  man's  read- 
ing, right  in  the  book,  and  you  can  see  everything 
about  his  meter  reading  any  time  you  want  to  let  him 
see  what  every  month's  consumption  amounts  to  and  all 
about  it. 

Mr.  Dion  :  How  much  room  in  a  book  wmild  one 
customer  take  ? 

.A.  A.  Wright  :  Two  pages  to  one  customer. 

Mr.  Dion  :  We  have  over  3,000  meters  ;  that  would 
be  6,000  pages. 

A.  A.  Wright  :  One  man  couldn't  do  all  that 
work  ;  you  would  have  to  have  several  books,  one  for 
each  reader. 

Mr.  Dion  :  liach  reader  has  to  have  a  complete  list 
unless  you  divide  your  city  into  districts. 

A.  A.  Wright  :   Certainly. 

The  President  :  With  the  Royal  Electric  Company, 
we  supply  our  meter  readers  with  a  card  for  each  in- 
dividual customer,  instead  ot  a  book  ;  that  card  is  ar- 
ranged to  take  the  readings  of  one  entire  year  ;  it  re- 
cites the  name  of  the  customer,  the  number  of  his 
meter,  and  so  on,  and  gives  each  reading  so  that  the 
meter  reader  has  before  him  the  previous  readings  for 
all  the  time  of  the  year  that  readings    have  been  taken. 

Mr.  Dion  :  That  is  like  our  system,  except  that  ours 
is  in  book  form. 

The  President  :  The  district  is  divided  by  the  number 
of  cards  given  to  each  meter  reader  ;  the  card  shows 
the  whole  history  of  each  customer's  consumption  for 
a  year.  The  card  is  numbered  with  the  ledger  folio 
and  every  man's  account  in  the  ledger  folio  must  have 
an  invoice  rendered  for  it,    and    the    card  is  returnable. 

A.  A.  Wright  :  You  have  not  one  ot  your  cards 
that  we  can  see. 

The  President  :  There  will  be  some  presented  to- 
morrow. 

Mr.  Bilger  :  Is  a  new  card  issued  every  time  a  meter 
is  changed  ? 

The  President  :   It  is  noted  on  the  card. 

Mr.  Wyse  :  Do  you  render  your  bills  quarterly  or 
how  ? 

Mr.  Dion  :  We  have  two  periods  of  three  months 
each,  and  three  periods  of  two  months  each,  five  periods 
for  the  year. 

Mr.  Wyse  :  \ov  don't  find  that  there  is  more  objec- 
tion to  paying  them  on  account  of  the  larger  accounts 
than  if  they  were  rendered  in  closer  periods,  of  say  a 
month. 

Mr.   Dion  :   We  have  not  tried  them  monthly. 

Mr.  Wyse  :    I  presume  the  other  is  satisfactory. 

Mr.  Dion:   The  other  works  well. 

A.  A.  Wright :  ^'ou  never  lose  anything  by  cus- 
tomers going  away. 

Mr.  Dion:  We  occasionally  lose  a  few  dollars  by 
people  not  paying  their  bills,  but  we  have  to  take  our 
chances  in  watching  those  people. 

The  President:  I  may  say  for  your  information,  that 
in  Montreal  we  had  a  large  number  of  quarterly  cus- 
tomers, in  fact,  at  one  time  they  were  all  quarterly  cus- 
tomers, and  new  contracts  were  taken  making  them 
pay  monthly,  and  after  that  had  gone  on  some  time  we 
adopted  the  policy  of  rendering  bills  monthly.  Those 
customers  whose  contracts  provided  that  they  should 
pay  quarterly  exercised  that  right  if  they  wished  to,  but 
they  got  their  bills  every  month  just  the  same,  with  the 
result  that  practically  every  customer  that  we  have  now 
has  got  into  the  habit  of  paying  his  bills  monthly.  It 
was  not  forced  upon  them,  but  they  were  given  copies 
of  their  accounts  and  they  found  it  convenient  to  pay. 
It  involves  of  course  some  work,  extra  meter  reading 
and  extra  making  of  accounts,  but  we  have  found  in 
practice  we  can  get  in  our  returns  monthly  quite  agree- 
ably. 

Mr.  Wyse:  Do  you  find  that  you  have  better  results 
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from  that    than    when     you    rendered    them    quarterly? 

The  President :  It  has  eliminated  a  great  deal  of  com- 
plaint about  heavy  bills;  and  it  also  affords  the  oppor- 
tunity of  showing-  a  customer's  varying  use;  that  is,  if 
he  got  a  bill  for  two  months  in  the  winter  time  he 
would  think  he  had  a  very  large  amount,  whereas  one 
month  may  have  been  large  and  the  other  one  comara- 
tively  small. 

Mr.  Fisk:  Do  you  ever  discount  a  customer's  bill  if 
paid  on  or  before  a  certain  date. 

The  President:  We  do  not;  our  rate  in  Montreal  was 
fixed  by  contract  some  years  ago,  but  we  have  lately 
inaugurated  a  varying  system  of  rates,  very  largely  on 
the  lines  indicated  by  Mr.  Dion  in  his  paper.  We  im- 
pose a  penalty  of  interest  after  the  date  in  the  month 
provided  for  in  the  contract,  and  also  exercise  the  right 
of  disconnection.  We  put  that  in  vogue  two  or  three 
years  ago.  On  and  after  a  given  date  the  customers 
were  notified  that  their  accounts  were  not  paid,  and 
were  called  upon  to  pay  them  within  a  couple  of  days 
after.  If  they  did  not,  they  got  another  notice  that 
they  had  not  paid,  and  that  at  the  end  of  two  or  three 
days  more  if  the  account  were  not  paid  their  service 
would  be  discontinued.  At  the  beginning  we  had  a 
great  many  disconnections  to  make  and  reconnections 
were  made  upon  their  paying  a  dollar.  It  has  gone  on; 
we  have  lost  some  customers  of  course  by  it,  but  with 
no  permanent  serious  loss,  until  now  we  have  a  very 
small  percentage  of  customers  whose  bills  are  collected 
by  the  man  who  goes  around  to  make  the  disconnection. 
That  is,  they  wait  until  he  comes  around  to  pay  their 
bill,  instead  of  paying  it  to  the  office. 

Mr.  A.  A.  Wright  :  Where  you  distribute  these 
accounts  over  three  months  you  say  the  date  is  placed 
on  the  bill.  I  suppose  you  mean  you  give  them  the  bill 
for  January,  February  or  March,  and  you  merely  say 
"this  account  is  for  these  three   months"? 

Mr.  Dion  :  I  give  the  actual  date  of  the  reading. 
There  might  be  only  two  and  one-half  months  between 
the  two  readings,  or  there  may  be  over  three  months, 
as  the  man  who  reads  the  meter  may  not  get  around  on 
a  certain  day. 

A.  A.  Wright  :  What  about  these  meters,  do 
you  charge  rent  for  them  ? 

Mr.  Dion  :  We  charge  a  rent  for  them. 

A.  A.  Wright  :  You  add  three  months  rent  in 
every  time. 

Mr.  Dion  :  Three  or  two  as  the  case  may  be.  We 
get  twelve  months  in  every  year. 

T.  R.  Rosebrugh  :  I  would  like  to  suggest,  in 
investigating  the  question  of  the  behaviour  of  record- 
ing watt  meters  on  inductive  loads,  it  might  be  well  to 
use  a  small  machine  having  six  collector  rings,  of  which 
three  might  be  three  phase  and  three  six.  In  this  way, 
with  six  collector  rings,  you  can  get  the  phases  all  the 
way  around  the  circle,  15  degrees  apart,  and  by  a 
suitable  combination  of  a  non-inductive  load,  you  can 
divide  the  15  degree  phases  so  that  you  can  have  the 
phase  angle  almost  anything  you  please. 

Mr.  Dion  :  I  would  like  to  say  a  word  in  reply  to 
what  Mr.  Gossler  stated  in  connection  with  meter 
testing.  He  objects  to  testing  meters  in  series  because 
he  says  an  inductive  load  is  introduced  which  makes 
the  meters  go  faster.  We  do  not  care  in  that  par- 
ticular test  how  fast  or  how  slew  they  go,  provided 
they  are  all  affected  alike.  The  master  meter  or 
standard  is  first  carefully  tested  at  all  the  loads,  and  it 
is  then  used  as  a  standard  in  series  with  the  meters  to 
be  tested,  so  that  so  long  as  the  meters  are  all  affected 
alike,  the  master  meter  and  the  others,  we  don't  care 
anything  about  the  speed,  because  we  compare  the  con- 
sumption with  that  of  the  master  meter  to  determine 
the  accuracy  of  the  meters  afterwards. 

Mr.  Wyse  :  But  then  we  have  to  lose  so  much  revenue 
from  having  the  record  incorrect. 

Mr.  Dion  :  We  first  test  the  master  meter  for  ac- 
curacy and  then  we  test  the  other  meters  by  comparison. 

Mr.  Wyse  :   Subject  to  the  inductive  load. 

Mr.  Dion  :  So  long  as  the  master  meter  is  affected 
in  the  same  manner  as  the  others   the    particular    speed 


does    not    matter,    because    we    know  that   the  master 
meter  is  correct. 

Mr.  Gossler  :  In  connection  with  that  matter,  I 
notice  that  Mr.  Dion  suggests  counting  the  revolutions 
of  the  meter,  and  if  you  are  going  to  count  the  revolu- 
tionsyou  have  to  take  the  individual  metersand  test  them. 
If  you  adjust  each  meter  for  an  inductive  load  and  place 
that  meter  toregister  on  a  non-inductive  load  I  don't  see 
how  you  are  going  to  have  it  register  correctly.  There  is 
another  thing  I  would  like  to  bring  up  in  connection  with 
this  matter,  for  discussion,  and  that  is  the  advis- 
ability of  adjusting  the  meter  for  operating  correctly  on 
full  load.  The  time  that  the  meter  is  in  operation  or 
m  service  on  full  load  is  a  very  small  proportion  of  the 
total  time  it  is  in  use,  and  we  have  found  that  adjusting 
meters  for  three-quarters  load  is  more  equitable  both 
to  the  consumer  and  for  the  company.  If  you  adjust 
meters  to  operate  correctly  at  3  4ths  of  the  load  and 
keep  within  the  government  restrictions,  I  think  the 
results  will  be  certainly  more  equitable  to  all  concerned. 

Mr.  Dion  :  If  you  refer  to  my  paper  you  will  see  we 
test  them  at  half  load. 

Mr.  Gossler  :   I  beg  your  pardon. 

Mr.  Dion  :  We  test  the  master  meter  at  several 
different  loads  but  we  test  the  others  at  half  loads. 

The  President  :  I  suggest  that  this  discussion  be  not 
closed  to-night,  but  that  we  close  our  business  for  the 
afternoon,  with  the  understanding  that  in  the  morning 
the  further  discussion  of  this  paper  be  taken  up,  and 
that  you  occupy  your  time  all  evening  getting  up  what 
you  wish  to  say  on  it.  There  is  a  great  deal  yet  to  be 
said  on  this  subject,  and  it  is  worth  a  great  deal  to  the 
operating  companies  to  have  it  all  exhausted  and 
ventilated.      We    will    now    adjourn   for  this  afternoon. 

At  5  p.m.  the  members  made  an  excursion  over  the 
Hamilton  and  Dundas  electric  railway,  and  at  7.30  p.m. 
over  the  Radial  Electric  Raihvay  to  Burlington  Beach, 
visiting  en  route  the  power  stations  of  the  radial  railway 
and  the  Hamilton  street  railway.  Unfavorable  weather 
precluded  the  enjoyment  of  an  excursion  by  steamer  as 
per  programme. 


SECOND  DAY. 
At  g.30  a.m.  the  President  resumed  the  chair,  and  in 
calling  the  convention  to  order  said  :  Before  proceeding 
with  the  regular  business,  with  reference  to  the  Nomin- 
ating Committee,  it  has  come  to  my  attention  that  some 
dissatisfaction  exists  with  some  of  the  members  at  the 
action  of  the  Executive  Committee  in  undertaking  to 
appoint  a  Nominating  Committee.  I  endeavored  to 
make  it  clear  yesterday  that  the  action  of  the  Nominat- 
ing Committee  is  in  no  sense  binding  ;  that  everybody 
here  has  a  perfect  right  to  put  in  the  names  of  candi- 
dates when  nominations  are  called  for.  The  Executive 
Committee  did  not  intend  and  do  not  wish  to  take  out 
of  the  hands  of  the  convention  that  which  belongs  to  it, 
and  I  want  to  say  right  here  and  now  that  if  there  is 
anyone  who  objects  to  the  action  of  the  Executive  Com- 
mittee in  appointing  that  Nominating  Committee  we 
should  hear  from  them  now.  We  believed  that  we 
were  representing  the  sense  of  the  convention  in  en- 
deavoring to  concentrate  our  action  in  nominations,  but 
if  there  is  any  objection  to  it  I  want  everyone 
to  make  objection  now.  If  it  be  the  sense  of 
this  convention  that  the  Nominating  Committee  shall 
not  put  in  nominations,  we  will  ask  to  have  the  Nomi- 
nating Committee  discharged;  but  do  not  let  anyone  go 
outside  and  say,  "  Well,  I  don't  think  the  Executive 
Committee  ought  to  appoint  a  Nominating  Committee." 
Say  it  right  here  and  now.  If  the  Executive  Committee 
have  done  more  than  they  ought  to,  sit  down  on  them 
hard  and  they  will  get  out. 

A.  A.  Wright  :  I  may  say  that  for  one  I  was 
very  well  pleased  when  the  matter  came  up  in  the  way 
that  it  did.  I  have  no  idea  that  this  Association  should 
be  run  by  a  clique  or  should  be  in  the  hands  of  a  ring, 
but  we  must  have  noticed  that  when  nominations  are 
made  miscellaneously  one  man  nominates  a  friend  of 
his  and  another  nominates  a  man  because  he  chances  to 
know  him,  and  this  thing  works  wrongly.  A  nominat- 
ng  committee  know  all  the  ins  and  outs  of    this    thing, 
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and  are  supposed  to  take  tlie  matter  into  deliberate 
consideration  and  see  that  no  man  is  nominated  without 
having  his  status  and  the  branch  of  the  industry  which 
he  represents  thoroujjhly  discussed.  Although  I  am  a 
central  station  man,  1  don't  want  this  institution  to  be 
run  by  central  station  men.  I  wouldn't  like  to  see  tele- 
graph men  run  this  institution,  neither  the  telephone 
men,  but  I  believe  we  shou'd  live  harmoniously  together. 
We  are  all  here  to  help  develop  this  one  branch  of  the 
industries  of  Canada.  This  committee,  when  they 
nominate  a  man,  ought  to  take  these  matters  into  con- 
sideration, and  1  believe  that  they  will.  .And  then,  as 
our  President  has  very  truly  remarked,  we  have  a  safe- 
guard ;  if  there  is  any  man  who  has  been  left  off,  we 
have  a  perfect  right  to  nominate  that  man  and  give  our 
reasons  for  nominating  him,  and  if  we  as  a  body  think 
he  should  be  elected  we  have  a  perfect  right  to  elect 
him.  But  I  believe  this  is  a  good  way  of  doing  the 
work  ;  it  has  been  found  to  work  well  on  some  other 
occasions.  I  would  like  to  see  every  single  branch 
thoroughly  and  well  represented  on  the  board.  1  don't 
want  to  see  any  branch  enjoy  a  monopoly  of  control. 
(.Applause.) 

The  President  :  I  take  it  from  the  applause  to  iMr. 
Wright's  remarks  that  there  are  no  objections  to  the 
course  of  the  Executive  Committee  in  appointing  a  nomi- 
nating committee — therefore  1  will  hope  to  receive  a 
report  from  them  during  the  day  as  to  the  names  of  the 
officers  of  the  Executive  Committee,  of  the  President, 
ist  Vice-President  and  2nd  Vice-President,  but  before 
coming  to  that  point  we  will  proceed  with  the  regular 
order  of  business,  and  that  matter  will  come  up  under 
the  title  ot  general  business.  The  first  order  of  busi- 
ness is  con>-ideration  of  the  reports  of  committees.  We 
received  the  reports  of  the  committees  yesterday  and 
they  were  accepted  and  approved,  but  the  consideration 
of  the  recommendations  made  in  those  reports  would 
appear  to  be  covered  by  this  item  of  the  "order  of 
business";  and  perhaps  the  first  and  most  important 
recommendation  is  that  one  of  the  Committee  on  Legis- 
lation, that  the  members  of  this  .Association  formulate 
some  plan  covering  a  period  of  say  five  years,  whereby 
each  company  will  contribute  yearly  a  given  sum  to- 
wards the  necessary  expenses  of  the  Legislation  Com- 
mittee. -As  Mr.  A'ule  very  properly  stated  yesterday 
when  the  time  for  legislative  work  begins,  a  good  deal 
of  the  energy  of  the  committee  is  lost  in  finding  funds. 
They  are  hindered  in  the  beginning  ;  they  don't  know 
whether  they  are  going  to  be  able  to  carry  out  what 
they  W'ish,  because  they  are  not  in  possession  of  funds, 
and  funds  are  undoubtedly  necessary  to  employ  repre- 
sentative lawyers  and  capable  people  to  look  after  mat- 
ters, and  besides  that  and  beyond  that,  the  idea  con- 
veyed by  the  committee's  report  was  that  the  .Associa- 
tion should  be  kept  informed,  kept  in  touch  with  all 
bills  presented  to  the  legislature  which  may  affect  the 
general  interests  of  electrical  industries.  Therefore  I 
think  the  first  question  to  take  up  this  morning  is  the 
formulation  of  some  method  whereby  that  idea  can  be 
put  into  effect,  and  I  shall  be  pleased  to  hear  from  any 
of  you  as  to  what  can  be  done  in  that  direction. 

Mr.  John  Yule  :  .As  I  understand  the  report,  our 
recommendation  or  suggestion  is  that  our  successors 
in  ofTice  of  the  new  Legislative  Committee  take  that 
into  consideration.  At  the  same  time  it  is  brought  up 
for  hearing  what  suggestions  may  come  from  members 
of  the  Association  to  give  the  committee  an  idea  in  what 
lines  to  work. 

The  President  :  As  a  very  active  member  and  an  old 
member  of  that  committee  have  you  any  suggestions 
to  offer  as  to  the  amount  of  annual  contribution 
the  members  might  pay  ?  1  bring  that  up  merely 
that  it  may  be  considered  here,  and  while  perhaps 
not  acted  upon,  the  idea  will  be  growing. 

Mr.  Yule :  That  question  has  passed  through  my 
mind  several  times  as  to  what  would  be  a  proper  or 
reasonable  amount  for  the  different  companies  to  agree 
to  contribute  for  five  years,  and  I  don't  think,  even 
from  the  large  companies,  we  would  want  more  than 
$10,  and  going  down  as  low  as  one  dollar  or  two 
dollars  per  year.      It  may    not    be    used  and  it  may  not 


be  necessary,  but  during  that  live  years  a  crisis  might 
arise  in  which  we  would  want  quite  a  sum  of  money, 
and  by  gathering  this  fund  we  would  have  it  in  hand. 
It  is  thought  well  we  should  retain  a  solicitoi  in  To- 
ronto, examine  every  bill  that  is  introduced  in  the  legis- 
lature of  Ontario  and  in  the  Dominion  house,  and  see 
that  nothing  is  lost  sight  of. 

The  President  :  1  trust  you  will  not  leave  out  the  pro- 
vince of  Quebec. 

.Mr.  ^'ule  :  We  discussed  this  morning  upstairs  the 
question  of  electing  a   separate    committee  for  Quebec. 

The  President  :  Covering  the  same  idea? 

Mr.  A'ule  :  ^'es.  By  collecting  this  fund  we  would 
have  an  amount  in  hand  in  case  of  emergency:  We  do 
not  want  any  large  amounts  ;  we  rather  want  a  larg^e 
number  ot  small  amounts  from  a  large  number  of  com- 
panies. If  we  got  100  companies  to  enter  into  an  ar- 
rangement such  as  that,  if  the  sums  range  from  one 
dollar  to  ten  dollars  it  would  be  quite  a  sum  in  the 
aggregate,  but  it  would  be  a  very  small  amount  for 
those  contributing.  It  is  entirely  voluntary,  and  you 
have  to  use  a  good  deal  of  judgment  in  asking  them  to 
contribute.  Some  companies  are  better  off  than  others, 
and  some  are  more  willing  than  others,  and  it  will  take 
a  good  deal  of  work  to  get  this  scheme  organized  and 
get  it  carried  out,  but  1  think  it  can  be  done.  That  is 
what  passed  through  my  mind  in  making  that  sugges- 
tion. We  talked  it  over  at  the  last  meeting  of  the 
committee  and  concluded  that  something  of  that  kind 
to  successfully  attend  to  this  business  will  be  necessary. 
We  have  attended  two  meetings  of  the  legislature  ;  I 
have  been  pretty  constantly  in  attendance  at  both  those 
meetings,  and  have  noticed  the  way  in  which  legis- 
lation is  introduced  and  carried  through.  Something 
may  arise  in  a  town  or  village  or  city  ;  the  corporation 
wants  something  carried  through  and  they  find  the  act 
interferes  with  it  ;  they  lay  the  matter  over,  and  they 
ask  their  member  to  introduce  an  amendment  to  that 
act  that  will  comply  with  their  conditions,  with  what 
they  want  to  carry  through,  and  that  amendment  has 
to  apply  either  to  the  whole  Dominion,  if  it  is  in  the 
Dominion  house,  or  to  the  whole  province.  It  is  often 
looked  upon  as  not  amounting  to  anything,  while  very 
often  it  is  a  very  serious  amendment  to  an  act  and  it 
goes  through  without  anybody  knowing  anything  about 
it,  or  without  anybody  being  on  the  ground  who  is 
posted  on  that  particular  subject  to  point  out  where  it 
will  operate  to  the  detriment  of  others,  where  there  are 
a  larger  number  of  people  interested,  although  it  may 
be  an  advantage  to  that  particular  village  or  town  or 
city.  The  members  do  not  attend  to  their  duties 
as  they  ought  to.  We  all  ought  to  get  copies  of  those 
acts,  and  that  is  part  of  their  duty.  I  suggest  to  the 
gentlemen  here  now,  that  they  should  remind  their 
members  in  going  to  either  ot  the  Houses  that  if  a  bill 
is  introduced  that  affects  in  any  way  a  lighting  com- 
pany or  any  other  branch  of  the  industry,  that  they 
should  send  copies  of  that  bill  to  them.  I  don't  know 
that  I  can  say  anything  further  to  impress  upon  this 
convention  the  importance  of  this  matter  being  attend- 
ed to,  and  of  organization  for  the  purpose  of  attending 
to  it.  Mr.  Weight  has  had  a  good  deal  of  experience, 
perhaps  he  can  say  something.      (Applause). 

The  President:  I  understand  your  suggestion  to  be 
that  this  would  be  a  contiibution  by  companies  and  not 
by  individuals? 

Mr.  \'ule:   By  companies,  not  by  individuals. 

The  President:  Therefore  the  maximum  of  the  ex- 
pense, $10  a  year,  which  you  suggest,  would  seem  to 
be  not  at  all  severe  upon  any  operating  company? 

Mr.  Yule:   That  was   the  idea. 

The  President:  While  a  company  may  have  in  it  a 
number  of  members  of  the  Association,  as  a  company 
the  amount  of  $10  would  not  be  too  small  an  amount  to 
he  paid  by  any  of  them,  and,  as  you  say,  if  we  could  get 
100  companies  organized  together  to  contribute  a  fund 
amounting  to  say  a  thousand  dollars  a  year,  it  would 
put  the  Legislative  Committee  of  this  Association  in 
such  a  position  that  the  interests  of  all  could 
be  guarded.  Being  forewarned  by  knowledge  of 
legislation    going  on    or    offered,   it  could  be  very  easily 
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overcome;  and  1  think  it  is  proper  for  us  to 
realize  and  scatter  broadcast  among  tiiose  wiio  are  not 
members  ot  the  Association,  the  idea  that  this  Associa- 
tion desires  legislation  that  only  is  just  and  equitable 
and  fair,  and  that  we  are  organized  together  for  pro- 
tection against  unfair  legislation  only  ;  therefore  our 
efforts  are  entirely  proper.  We  have  communitive  in- 
terests usually,  and  by  making  our  efforts  in  the  direc- 
tion of  proper  legislation  and  guarding  against  improper 
legislation,  we  have  a  concrete  idea  to  work  for  which 
will  make  our  Association  powerful  and  popular  and 
give  a  reason  why  companies  who  are  not  represented 
should  find  representation  here.  We  should  grow — and 
it  seems  to  me  that  the  kernel  of  that  growth  is  now 
planted  by  this  legislation  obtained  last  year.  1 
suggest  that  it  be  expressed  as  the  sense  of  this 
Convention  that  the  next  legislative  committee  be 
authorized  and  empowered,  and  if  you  please,  directed 
to  endeavour  to  get  every  operating  company  in  Canada 
as  members  of  this  Association  and  contributors  to  the 
legislative  fund. 

Mr.  Yule  :  I  would  not  like  it  to  go  out  that  the  Asso- 
ciation expects  $10  per  annum  from  every  company.  I 
would  mention  $10  as  the  maximum  and  $1  as  the 
minimum. 

The  President  :  It  seems  to  me  one  dollar  is  too  insig- 
nificant a  sum  for  any  company.  For  an  individual  it 
is  another  thing.  There  is  not  an  operating  company 
in  Canada  to-day  that  does  not  squander  $10  for  other 
purposes  without  hesitation,  and  it  does  seem  to  me 
that  there  is  not  a  company  in  the  whole  of  Canada  that 
would  be  impoverished  or  hurt  by  the  contribution  of 
$10.      The  larger  ones  can  give  more  if  they  want  to. 

Mr.  Yule  :  The  method  might  be  adopted  this  year  in 
sending  out  agreements  to  different  companies  (you 
know  we  got  an  agreement  printed  for  the  company  to 
sign,  and  along  with  that  agreement  the  amount  was 
suggested  to  the  company  ;  they  considered  the  circum- 
stances of  the  company  and  took  the  liberty  of  suggest- 
ing to  them  what  they  thought  would  be  a  proper 
amount  for  them  to  contribute,  and  that  worked  very 
well). 

The  President  :  That  had  reference  to  a  special 
amount  which  you  wanted  to  raise,  not  to  a  continuing 
yearly  amount  ? 

Mr.  Yule  :   Yes.      The  same  principle  would  apply. 

The  President  :  You  wanted  $iqo  from  some  of  them 
and  you  were  content  with  $5  from  others. 

Mr.  Yule  :    Yes. 

The  President  :  This,  I  think,  is  a  different  line. 
Those  who  have  contributed  $10  yearly  may,  on 
occasion,  find  it  necessary  to  contribute  more. 

Mr.  Yule  :  The  whole  of  those  yearly  subscriptions 
will  not  be  used  up  each  year. 

The  President  :  Not  each  year,  no. 

Mr.  Yule  :  The  committee  went  over  the  list  of  com- 
panies and  used  their  judgment  in  suggesting  to  those 
companies  the  amount  they  thought  they  could  contri- 
bute or  agree  to  contribute,  and  I  do  not  see  why  the 
same  method  should  not  be  adopted  in  applying  for  the 
yearly  subscription. 

The  President  :  My  suggestion  is  not  that  the  Legis- 
lative Committee  receive  as  the  sense  ot  this  convention 
instruction  as  to  the  amount  that  they  should  seek  for, 
but  to  have  it  expressed  as  the  sense  of  this  convention 
that  the  most  important  work  that  we  have  in  hand 
now  and  may  have  for  some  time  to  come  is  the  pro- 
curement of  proper  legislation,  and  that  the  Legislation 
Committee  endeavor  to  get  all  the  companies  in  the 
country  interested  as  contributors  to  a   necessary   fund. 

Mr.  Yule  :  I  would  like  to  explain  to  the  Association 
and  have  it  go  out  to  the  companies  that  the  lighting 
companies  in  a  gieat  measure  are  handicapped,  owing 
to  the  division  of  interests.  Other  interests  are  more 
concentrated  ;  they  may  be  under  one  board  of  manage- 
ment, they  can  bring  their  influence  and  do  their  work 
in  a  moment's  notice.  We  are  largely  handicapped  by 
the  amount  of  work  we  have  to  do  to  get  those  who 
should  be  interested  to  take  action  or  to  support  the 
action  of  the  committee. 

A.    A.     Wright  :     I    would   particularly    support     the 


position  Mr.  Yule  has  taken  with  reference  to  the  atti- 
tude central  station  men  should  take  with  regard  to 
their  representatives  in  the  legislature.  1  think  this  is 
a  good  idea,  if  we  can  only  get  the  central  station  men 
to  follow  it  up.  Take  South  Renfrew  for  instance. 
We  have  five  companies  in  South  Renfrew,  and  if  every 
one  of  these  companies  annually  when  the  local  legis- 
lature met  were  to  drop  a  card  or  letter  to  our  represen- 
tative, stating  to  him  that  they  wanted  him  to  be  care- 
ful and  let  them  know  at  once  if  any  legislation  of  any 
kind  whatever  were  introduced  with  reference  to  elec- 
tric lighting  or  touching  electrical  industries — if  that  re- 
presentative got  five  letters,  one  from  each  of  the  dilfer- 
ent  companies,  he  would  begin  to  think  there  was 
something  in  it.  He  wouldn't  want  to  have  the  an- 
tagonistic element  working  against  him,  which  these 
companies  could  bring  to  bear,  and  he  would  be  on  the 
qui  vive  to  keep  close  watch  of  what  was  going  on  and 
let  these  men  know.  The  great  difficulty  that  I  see  is 
to  get  central  station  men  to  do  their  part.  It  occurs 
to  me  to  suggest  that  if  this  committee  should  strike 
off  a  copy  of  a  letter  and  every  year  when  the  legis- 
lature meets  should  send  this  letter  to  the  managers  of 
central  stations  and  say,  "  Would  you  have  any  objec- 
tion to  copying  out  this  letter  and  sending  it  to  your 
representative  in  the  local  legislature  ?"  Certainly  that 
would  bring  this  matter  to  their  attention  and  I  don't 
think  the  central  station  man  would  object  to  doing 
that  much  in  his  own  interests.  My  idea  is  that  this 
committee  which  is  appointed  to  take  this  whole  matter 
into  consideration — I  am  following  up  what  Mr.  \'ule 
suggested  in  order  to  bring  ideas  before  this  committee 
— ascertain  how  much  it  is  going  to  cost  to  pay  a 
lawyer  to  watch  this  thing  in  the  legislatures,  and  when 
we  get  an  idea  of  how  much  our  expenses  are  going  to 
be  annually,  and  how  much  of  a  sinking  fund  is  requir- 
ed, they  would  form  an  estimate  of  how  much  of  an 
average  would  be  necessary  for  central  station  men,  or 
those  engaged  in  electricity,  to  give  ;  and  that  would 
give  us  an  idea  of  what  we  ought  to  do. 

J.J.  Wright:  I  would  move  that  that  Committee 
take  these  matters  up  and  if  the  resolution  is  put  in  the 
words  that  you,  Mr.  President,  gave  us  a  short  time 
ago,  I  think  it  would  cover  the  ground. 

Mr.  Wyse:  I  second  the  motion.  1  was  going  to 
say,  I  don't  think  the  Association  wants  to  give  the 
Committee  on  Legislation  detailed  instructions.  They 
are  appomted  for  that  business,  and  they  should  be  cap- 
able of  discharging  it.  Whether  they  adopt  a  means  of 
looking  after  the  legislation  that  may  come  up  through 
central  station  men,  or  through  lav^-yers  or  through 
both,  the  manner  and  details  of  looking  after  it  should 
be  left  to   them. 

Mr.  Yule:  The  duty  of  a  lawyer  would  only  be  to 
look  up  the  acts  that  affect  us,  or  amendments  rather, 
and  see  what  the  effect  of  those  amendments  are. 

The  President:  I  understand  that  the  motion  does  not 
pretend  to  enter  into  details,  but  to  express  as  the 
sense  of  this  Convention  that  the  care  of  looking  after 
proper  legislation  be  the  especial  duty  of  the  legislative 
committee,  and  that  they  give  their  best  attention  to  it. 
No  instructions  in  detail  whatever. 

A.   A.   Wright:    We  were  only  giving  suggestions. 

H.  R.  Leyden :  Am  I  to  understand  that  this 
committee  is  look  after  all  electrical  legislation?  It  has 
been  spoken  of  a  number  of  times  as  simply  taking  care 
of  legislation  affecting  central  stations.  My  idea  is 
that  they  should  include  the  telephone,  the  telegraph 
and  other  electrical  interests  as  well.  Although  the 
Bell  Telephone  Company  have  an  attorney  acting  for 
them,  still  our  attorney  would  work  in  conjunction  with 
him.  There  has  been  considerable  dissatisfaction  with 
the  method  that  has  been  employed  heretofore  in  look- 
ing after  this  legislation,  and  there  has  been  friction 
between  telephone,  telegraph  companies  and  central 
station  men,  and  1  think  the  scope  of  this  committee 
should  be  broadened  sufficiently  to  allow  them  to  take 
care  of   all   electrical  interests. 

Mr.  Wyse:  I  think,  in  that  case,  the  telephone  com- 
panies and  telegraph  companies,  as  well  as  central  sta- 
tion   men,   should    contribute  their    quota   towards   the 
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expeiTNC  of  lookingf  after  this  legislation,   and  not  alone 
central  station  men. 

The  President :  Both  sugg-estions,  I  take  it,  are  funda- 
mcnially  correct. 

Mr.  J.  J.  Wright:  I  think  if  our  .Association  would 
co-operate  with  them,  1  have  not  the  slightest  douht 
that  they  would  be  willing  to  meet  a  subscription  cover- 
ing expenses. 

The  President :  1  have  no  doubt  that  the  Association 
would  be  very  glad  to  afford  to  telephone,  telegraph 
and  street  railway  companies,  information  which  they 
might  obtain  in  regard  to  legislation  going  on,  and  per- 
haps in  that  way  make  it  manifest  that  our  action  is 
beneficial  to  them  as  well  as  to  ourselves. 

The  President  put  the  motion,  which,  on  a  vote  hav- 
ing been  taken,  was  declared  carried. 

The  President:  Is  there  any  other  report  or  recom- 
mendation of  committees  to  be  considered?  (No  re- 
sponse.) That  appears  to  be  all  the  consideration  you 
seem  to  want  to  give  to  reports  of  committees.  The 
next  business  on  the  programme  is  the  election  of  the 
standing  committees,  and  we  will  receive  the  report  of 
the  Nominating  Committee  on  that.  The  Nominat- 
ing Committee  recommend  as  the  Committee  on 
Statistics:  -Mr.  J.  A.  Kammerer,  Toronto;  Mr.  A. 
A.  Wright,  Renfrew  and  Mr.  J.  F.  H.  Wyse,  Brant- 
ford,  Mr.  Kammerer  to  be  chairman  of  the  com- 
mittee. Does  this  recommendation  meet  with  your  ap- 
proval?    (Carried.) 

The  President:  Committee  on  Meter  Inspection — 
Mr.  A.  A.  Dion,  Ottawa;  Mr.  E.  E.Cary,  St.  Catharines  ; 
Mr.  J.  J.  Wright,  Toronto;  Mr.  Dion  to  be  chairman. 
Does  this  meet  with  your  approval?     (Carried.) 

The  President:  Committee  on  Legislation — Mr.  J. 
J.  Wright,  Toronto;  Mr.  B.  F.  Reesor,  Lindsay;  Mr. 
C.  B.  Hunt,  London;  Mr.  John  Yule,  Guelph;  Mr.  H. 
R.  Leyden,  Hamilton;  Mr.  A.  A.  Dion,  Ottawa;  Mr. 
W.  H.  Comstock,  M.P.,  Brockville;  Mr.  A.  L.  Brieth- 
aupt,  Berlin;  Mr.  Wright  to  be  chairman.  Does  this 
committee     meet    with     your    approval?     (Carried.) 

The  President:  In  the  report  of  the  committee  to 
confer  with  the  Fire  Underwriters  there  was  a  suggestion, 
perhaps  not  definitely  expressed,  that  it  might  be  well 
to  continue  that  committee,  not  with  the  hope  of  doing 
very  much  with  the  Underwriters,  but  perhaps  in  the 
hopi  ihat  municipalities  might  ordain  certain  ordin- 
ances which  would  bring  about  the  inspection  of  wiring 
by  iha  ci\ic  authorities  instead  of  by  the  fire  under- 
writer-:. Do  you  wish  to  have  that  committee  continued 
with  that  oH^ct  in  view  or  let  it  die? 

Mr.  J.  I.  Wright:  That  refers  principally  to  the  pro- 
vince of  Quebec,  I  understand.  I  don't  know  that  I 
should  be  in  .-I  position  to  crilicize.  If  that  was  refer- 
ring lo  Oiilarii\  I  .--hould  certainly  object  strenuously  to 
have  any  power  of  that  kind  put  into  the  hands  of  the 
municipality,  taking  into  account  the  manner  in  which 
municipalities  handle  those  matters  as  a  general 
thing. 

Mr.  Gossler:  I  might  say  for  Mr.  Wright's  infor- 
mation that  Mr.  Hadrill,  Secretary  of  the  Board  of  Fire 
Underwriters,  which  I  think  covers  the  Dominion, 
stated  that  the  Fire  LTnderwriters  hoped  and  expected 
that  the  municipalities  throughout  the  Dominion  would 
enact  by-laws  that  would  make  the  enforcement  of  the 
Fire  Underwriters'  rules  part  of  the  building  laws,  and 
he  said  that  was  being  done  in  the  United  States;  there 
were  over  sixty  municipalities  there  that  had  included 
in  the  by-laws  enforcement  of  the  Fire  Underwriters' 
rules,  and  there  had  been  two  towns  in  the  Dominion 
of  Canada,  the  city  of  Winnipeg  and  the  municipality 
of  Brandon,  so  evidently  the  fire  underwriters  were 
starting  out  with  the  idea  of  making  inspection  part  of 
the  municipal   by-laws. 

Mr.  J.  J.  Wright:  My  experience  of  municipal  repre- 
sentatives is  that  they  are  competent  to  handle  things 
of  that  kind. 

Mr.  Woolsey:  In  the  States  in  the  last  few  years 
they  have  had  this  matter  up  before  the  councils  of  the 
various  cities  there,  in  relation  to  the  fire  underwriters' 
rules   and   regulations,    and   the   majority  of    the  cities 


have  taken  those  rules  and  placed  them  among  all  their 
other  building  rules  and  regulations.  Not  only  have 
they  gone  that  far,  but  they  have  also  appointed  a  man 
who  has  to  pass  a  civil  examination  electrically  as  an 
inspector  of  electrical  work  and  apparatus  installed 
in  those  cities.  Besides  that,  the  underwriters  them- 
selves have  an  inspector  or  inspectors,  who  cover  a 
certain  territory,  and  before  any  work  is  done  electri- 
cally in  any  way,  they  have  to  apply  to  the  various  electri- 
cal inspectors  of  the  various  cities  in  which  the  work  is 
done  before  they  go  ahead.  They  must  get  a  permit 
from  him  before  they  do  any  work.  .After  the  permit  is 
given  they  have  to  apply  to  some  of  the  managers  of 
the  board  of  fire  underwriters  in  the  various  localities 
and  secure  a  permit  from  them  before  they  can  go  any 
further.  .After  that  permit  is  granted  they  go  ahead 
and  do  their  work,  and  then  the  inspector  must  inspect 
it  before  any  current  is  turned  on.  They  have  made  it 
a  very  rigid  rule,  and  in  consequence  the  work  is  being 
done  far  better  than  it  has  ever  been  done  before. 
There  has  been  less  trouble  in  the  last  five  years  in 
electrical  wiring  than  in  all  the  years  before,  and  it  is 
all  through  the  municipalities  adopting  rules  and  regu- 
lations laid  down  by  the  board  of   lire  underwriters. 

Mr.  Wyse:  I  think  the  municipalities  adopting  those 
rules  and  trying  to  enforce  them  would  only  be  an 
assistance  to  what  we  want  at  the  present  time,  perfect 
wiring. 

The  President:  In  the  Province  of  Ontario  it  happens 
that  one  of  our  very  oldest  members  has  the  matter  of 
inspection  in  charge,  and  it  is  undoubtedly  through  his 
personality  that  common  sense  application  of  these  rules 
is  given,  but  elsewhere  the  whole  difliculty  with  the 
situation  is  that  there  is  no  centralized  authority  any- 
where which  can  call  upon  and  be  called  upon  to  see 
that  any  given  set  of  rules  is  carried  out,  and  the  sense 
of  the  convention  last  year  was  that  the  advantage  of 
the  operating  companies  was  to  have  some  authorized 
authority  who  would  look  after  this  matter  and  see  that 
any  rules,  be  they  whatever  they  may,  be  carried  out. 
Now,  whether  it  be  by  the  municipalities  or  board  of  fire 
underwriters,  is  immaterial.  If  the  municipalities  take 
the  rules  of  the  board  of  fire  underwriters,  and  make 
them  the  law  of  their  municipality,  then  it  becomes  in- 
cumbent upon  everyone  having  to  do  with  them  to 
execute  the  law.  Thereby  we  get  a  responsible  cen- 
trallized  authority,  and,  as  Mr.  Woolsey  said,  any 
corruption  or  mismanagement  is  guarded  against  in  the 
States  by  the  board  of  fire  underwriters  in  addition 
giving  a  certificate.  Therefore,  if  there  be  any  contra- 
diction between  the  action  of  a  municipal  inspector  and 
the  underwriters'  inspector,  it  is  discoverable  at  once. 
If  the  corruption  extends  to  the  inspector  of  the  board 
of  fire  underwriters  as  well  as  to  the  inspector  of  the 
municipality,  then  of  course  the  company  or  customer 
sufTers.  But  when  you  establish  a  certain  principle  by 
law,  then  you  have  a  lot  of  inspectors,  that  is,  you  have 
the  general  public  and  the  law  itself.  Last  year  it 
seemed  to  be  our  view  that  we  wanted  somewhere  in 
some  place  somebody  authorized  to  supervise  this  thing 
intelligently. 

J.  J.  Wright  :  I  think  the  whole  loss  falls  on  the  fire 
underwriters  ;  they  are  the  proper  parties  to  see  that 
the  work  is  done  according  to  their  ideas. 

Mr.  Gossler  :  In  regard  to  that,  the  cotnmittee  tried 
to  explain  to  the  sub-committee  of  the  fire  underwriters 
that  the  fire  insurance  companies  were  really  the  losers 
in  the  matter,  but  they  did  not  seem  to  see  it  in  that 
light.  It  seems  to  me  they  are  perfectly  willing  to 
accept  the  certificates  of  the  electric  lighting  companies 
if  they  will  certify  to  the  fact  that  the  wiring  has  been 
done  in  accordance  with  the  board  of  fire  underwriters' 
rules  ;  but  for  the  lighting  companies'  and  power  com- 
panies' own  protection  I  think  there  should  be  an  in- 
dependent inspection  from  an  outside  source.  I  speak 
of  that  for  this  reason — when  it  is  left  to  the  electric 
lighting  companies  or  electric  power  companies  they 
are  liable  to  draw  on  their  imagination  as  to  what  con- 
stitutes compliance  with  the  board  of  fire  underwriters' 
rules.  I  know  of  several  cases  where  very  objection- 
able installations  have  been  put    in   and    objected  to  by 
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one  company,  and  another  company  has  come  along 
and  taken  them  right  on  those  lines. 

The  President  :  Is  it  your  wish,  gentlemen,  that  this 
committee  should  be  continued,  to  report  at  the  next 
convention  what  they  find  can  be  accomplished  ? 
(Motion  carried  to  continue  committee.) 

A.  B.  Smith  :   Who  are  the  committee? 

The  President  :  Mr.  Dion,  Mr.  Gossler  and  Alderman 
Sadler.  There  was  another  member,  Mr.  Badger,  and 
it  would  be  proper  to  appoint  someone  in  his  stead,  and 
I  will  be  glad  to  receive  suggestions.  Mr.  Badger  was 
appointed  because  he  was  in  Quebec.  Mr.  Sangster, 
would  you  be  kind  enough  to  act  as  the  other  member 
of  the  committee  ?  Mr.  Andrew  Sangster  will  be  the 
remaining  member  of  that  committee.  Now,  the  next 
business  before  us  is  the  selection  ot  the  place  and  time 
for  the  next  meeting  of  the  convention. 

Mr.  Dion:  I  desire  on  behalf  of  Ottawa  city  to  extend 
a  cordial  invitation  to  this  Association  to  hold  its  next 
convention  there.  I  can  assure  you  of  a  very  hearty 
reception,  and  I  do  not  think  it  is  necessary  for  me  to 
say  very  much  in  support  of  this  invitation,  because  it 
would  seem  as  if  it  were  Ottawa's  turn  to  get  it.  We 
have  not  had  a  convention  of  this  Association  for  five 
years  ;  since  that  time  it  has  been  in  Toronto  and  been 
further  west  and  also  further  east.  Ottawa  is  a  central 
place,  and  I  have  spoken  to  a  number  of  members  about 
it  and  they  seem  to  be  quite  agreeable  to  the  idea.  At 
any  rate,  I  propose  Ottawa,  and  I  hope  the  convention 
will  decide  to  come  there.      (.Applasue.) 

The  President  :  It  does  not  seem  to  be  any  use  to 
ask  for  any  who  are  contrary  minded  to  speak — there- 
fore it  will  be  Ottawa  next.  (Prolonged  applause.) 
The  next  item  on  the  programme    is  General   Business. 

Moved  and  seconded,  that  this  Association  express  to  Mr. 
James  Conmee  its  appreciation  of  Ills  earnest  efforts  in  securing 
equitable  legislation  concerning-  the  electrical  industries  of  the 
province  of  Ontario,  and  that  the  combined  Executive  and  Legis- 
lative Committees  be  instructed  to  convey  this  expression  to  Mr. 
Conmee  in  a  proper  and  fitting  manner. 

A.  B.  Smith :  I  would  move,  seconded  by  Mr.  Yule, 
that  our  Secretary  be  allowed  the  usual  grant  for  the 
year.      Carried. 

The  President  :  Now,  gentlemen,  we  arrive  at  the 
question  of  papers,  and  we  adjourned  yesterday  with 
the  discussion  upon  Mr.  Dion's  paper  unfinished.  We 
had,  perhaps,  fully  exhausted  that  element  of  the  subject 
having  reference  to  testing  and  methods  of  reading  and 
so  forth,  but  have  not  taken  up  the  question  of  rates. 
If  there  be  anything  more  to  be  said  on  the  matter  of 
meters,  meter  placing,  meter  testing  and  meter  reading, 
we  should  be  pleased  to  hear  from  you  now,  and  I  want 
to  repeat  what  I  said  yesterday,  that  I  hope  that  every- 
one here  will  take  an  active  part;  if  necessary,  rap 
another  fellow  over  the  knuckles  in  order  to  get  some 
fire  into  our  discussion. 

Mr.  C.  H.  Wright  :  Mr.  Dion  in  his  paper  at  page 
2,  section  4,  says,  "The  current  should  be  calculated 
from  the  indications  of  a  Siemens  dynamometer.  If 
none  is  available,  the  wall  ampere  meter,  which  should 
be  frequently  calibrated,  maybe  used  instead."  I  think 
a  Weston  ammeter  will  be  found  more  convenient  and 
reliable.  Last  year  Mr.  C.  E.  Haskins,  the  meter  expert, 
provided  a  plan  of  testing  meters  in  houses.  He  takes  a 
bank  of  lamps  of  a  lower  voltage  than  those  in  use  on  the 
company's  wire  and  calibrates  them  at  different  voltages, 
and  he  can  test  the  meter  without  any  disturbance 
whatever,  and  this  removes  any  doubt  that  may  be 
in  the  consumer's  mind  as  to  the  accuracy  of  the 
meter.  On  page  3,  under  the  heading  "  Station 
Meters,"  Mr.  Dion  says,  "The  practice  of  meter- 
ing the  output  of  the  central  station,  which  is  be- 
coming quite  popular,  is  a  move  in  the  right  direction. 
The  data  obtained  through  the  use  of  station  meters  is  not 
otherwise  available.  It  is  sure  to  lead  to  economies  in  the 
station,  and  will  be  of  material  assistance  in  making  and 
re-adjusting  rates."  I  doubt  the  reliability  of  this  data. 
Furthur  back  Mr.  Dion  refers  tothe  size  of  meters  in  rela- 
tion to  the  load.  When  we  install  a  iarge  meter  for  mea- 
suring the  total  output,  this  meter  at  certain  hours  ot 
the  day  will  work  on  a  very  light  load.  Take  the  case 
of  hotels,     where    the    lights    are    burning    late,    you 


will  have  lots  of  meters  working  on  practicilly  full  load, 
whereas  your  large  meter  in  the  stalior)  is  working  on 
low  load;  in  fact,  after  twelve  o'clock  it  is  no  uncommon 
thing  to  see  this  large  meter  slop  altogether.  Voii  lake 
and  add  up  your  house  meter  readings  and  check  ihcm 
against  the  main  meter  in  llu  station,  an;.!  ihe  difference 
is  altogether  too  great.  Larg-=!  Uilferences  in  st.ilions, 
perhaps,  are  to  be  looked  for  where  we  have  trans- 
formers. In  one  station  where  I  w.is  employed,  we 
thought  there  was  something  the  matter  with  the  meter, 
and  had  it  recalibrated  ;  in  all  cases  we  got  tlifforence 
of  from  20  to  30  per  cent,  between  the  total  readings 
of  the  house  meters  and  the  main  meter  in  the  station. 
I  know  we  calculated  our  other  losses  to  be  about  5%, 
and  the  transformer  loss  could  not  have  made  up  the 
25  per  cent,  difference  present.  So  that  the  fact  of 
these  large  meters  working  on  small  load,  looks  to  ine 
as  though  the  data  thus  obtained  is  not  perfectly  reliable. 
A.  A.  Wright:  We  had  as  high  as  36  per  cent,  loss 
once  in  a  large  bank  of  transformers.  \'ou  promised  to 
show  us  that  card. 

The  President:  That  will  come  up  in  the  reading  of 
the  next  paper.  Is  there  anything  further  desired  to  be 
said  on  this  question? 

Mr.  Leyden:  I  want  to  say  a  word  as  to  what  Mr. 
Dion  said  as  to  when  a  customer  objected  to  the  reading 
of  the  meter,  immediately  removing  it  and  replacing  it 
by  another  meter.  To  my  mind  this  is  not  the  best  way 
out  of  the  difficulty.  Mr.  Dion  states  that  it  is  not  the 
proper  method  to  test  a  meter  on  the  premises.  While 
you  might  not  be  able  to  get  as  accurate  results  on  the 
premises  as  you  would  in  your  own  testing  room,  still, 
if  you  do  get  any  results  at  all,  and  they  are  anywhere 
nearly  correct,  the  customer  is  a  great  deal  better  satis- 
fied, and  is  very  much  less  liable  to  complain  the  second 
time  than  if  you  take  the  meter  out  and  put  in  a  correct 
one.  If  you  can  show  to  him  right  on  the  premises 
that  the  first  meter  is  correct,  you  are  not  liable  to  have 
much  further  trouble. 

Mr.  Fisk:  I  do  not  think  it  is  hardly  the  right  thing  to 
do  to  have  to  humor  every  customer  into  believing  his 
meter  is  right.  We  pay  the  Government  for  informing 
the  public  as  well  as  ourselves  that  these  meters  are 
correct,  and  if  a  record  is  kept  of  the  original  test  ot 
these  meters,  and  that  is  shown  to  the  customer,  I 
think  that  is  far  enough.  If  he  is  dissatisfied,  then  the 
law  provides  that  by  him  depositing  the  proper  amount 
the  meter  can  be  verified,  and  then  there  is  no  doubt 
about  it  at  all.  If  you  try  and  humor  every  customer 
that  is  dissatisfied,  you  have  abig  job  on  hand.  If  you 
take  one  man's  meter  out  and  put  another  one  in  exactly 
the  same,  perhaps  his  conditions  will  change  a  little  ; 
he  gets  better  results  and  he  at  once  says,  '  I  know  what 
is  the  matter,  that  other  meter  is  wrong'.  He  tells  all 
his  friends,  and  you  have  got  to  change  everybody's 
meter  ;  whereas  probably  the  meter  is  all  righ\ 
We  pay  the  Government  for  testing  these  meters,  and 
they  have  the  option  of  depositing  their  fee  and  getting 
the  certificate  themselves,  and  if  they  do  that,  this  certi- 
ficate not  only  answers  their  purpose,  but  it  also  gives 
the  lighting  company  another  lease  of  life  for  five  years 
on  that  particular  meter,  wnich  I  think  is  the  proper 
way. 

Mr.  Dion  :  Have  you  any  competition  in  your  town,  Mr. 
Fisk? 

Mr.  Woolsey  :  This  meter  question  I  think  would  apply 
to  the  province  of  the  legislative  committee.  In  several 
cities  in  the  States  that  same  question  of  doubt  has  arisen 
with  the  subscriber  or  with  the  consumer  as  to  the  meter 
being  correct  or  not.  It  has  gone  into  the  board  of  elec- 
trical control  of  the  various  cities.  When  the  consumer 
makes  complaint  or  has  an  idea  that  his  meter  is  not  read- 
ing right,  he  applies  to  the  board  of  electrical  control,  the 
inspector  of  it  is  the  inspector  of  all  electrical  work,  and  the 
customer  has  to  take  his  meter  out  and  take  it  to  the  in- 
spector's office,  or  else  the  inspector  cones  to  the  house  and 
inspects  the  meter,  and  then  if  the  meter  is  found_to  be  out, 
or  is  found  not  to  be  correct,  the  c  mipiny  has  to  pay  one 
dollar  to  the  inspector  and  put  i  1  a  meter  that  is  right,  but 
if  it  is  found  to  be  correct  th;n  the  cjbtjmer  h.ii  t )  pay  the 
dollar  to  the  inspector. 

Mr.  Yule  :  Our  practice  has  been  tj  ixphin  to  the  custom- 
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ers  complaining  of  ihe  meltis  llial  our  measures  areccrli- 
fied  to  by  the  government  as  being  correct  ;  that  we  have 
practically  no  control  over  the  meter  ;  that  it  is  tested  and 
sealed  up  and  put  on  the  premises  ;  and  we  refer  them  to 
the  inspector  without  giving  them  any  information  as  to 
making  a  deposit  or  an>thing  at  all.  In  nine  cases  out  of 
ten  we  do  not  hear  anything  more  from  them  The  inspector 
explains  to  them  what  the  operation  of  the  law  is  and  what 
is  necessary. 

Mr.  Henderson  :  In  reference  to  testing  meters  in  houses, 
you  take  a  meter  that  has  been  changed  from  store  to 
store  and  the  meter  has  been  running  slow  ;  it  is  moved 
to  this  new  place  and  through  transit  it  has  jarrtd  the  jewel 
and  it  is  running  slow,  whereas  in  the  last  installation  the 
meter  was  probably  running  fast.  Another  point  in  chang- 
ing meters  :  A  man  complains  of  his  bill  ;  it  is  true 
that  the  meter,  from  his  (irevious  readings  or  accounts, 
is  running  fast  ;  at  the  same  time,  if  that  meter  were  tested 
in  that  hfuse  without  removal,  it  would  obviate  the 
danger  of  jarring  the  jewel  and  it  would  be  a  great  ad- 
vantage. 

A.  A.  Wright:  It  is  very  fortunate  that  Mr.  Dion  introduced 
that  clause  into  his  paper.  You  can  not  give  any  hard  and 
fast  way  in  which  the-e  things  can  be  adjusted.  A  great 
deal  depends  or.  the  man  that  has  to  deal  with  the  woman. 
(Applause).  You  have  to  be  guided  by  circumstances.  I 
am  not  particularly  touched  with  the  blarney  stone  of  the 
Irishman,  but  still  I  find  it  necessary  to  use  the  persuasive 
element  with  a  great  deal  of  dexterity  and  a  gfreat  deal  of 
suavity  of  manner  to  get  over  these  difficulties  ;  you  Cin't 
handle  any  two  alike.  When  all  fails  I  tell  them  that  of 
course  it  is  possible  this  meter  may  be  running  wrong,  but  we 
believe  it  is  right,  and  if  they  are  prepared  loput  u|)  sufficient 
money  to  pay  the  expense,  we  will  bring  the  government  in- 
spector and  have  it  examined,  and  if  it  is  wrong  we  will  pay 
all  expenses,  but  i(  the  meter  is  correct  and  found  to  be 
going  right  they  have  to  pay  the  expense.  I  never  found 
that  to  fail  in  satisfying  the  woman. 

Mr.  Yule:  The  only  way  is.  if  they  ihmk  it  is  desirable 
to  have  an  inspeciion  made  of  the  meters  on  the  premises, 
let  the  Government  inspector  do  it  ;  he  is  the  most  neutral. 
If  officials  of  the  company  go  there  for  the  puspose  of 
persuading  the  people  that  the  meters  are  all  right,  it  will 
have  little  effect. 

Mr.  Dion  :  I  find  in  Ottawa  that  the  (lovernment  in- 
spector refuses  to  t:-sl  meters  on  the  premises  ;  you  have  to 
take  the  meter  down  and  take  it  up  to  his  office,  so  that 
unless  the  owner  of  the  meter  comes  along  with  his  meter, 
there  is  no  certainty  to  him  that  the  meter  has  not  been 
tampered  with  before  it  reaches  the  inspector.  I  would 
like  to  know  what  the  practice  is  in  other  places? 

A.  A.  Wright :  One  other  scheme  I  have  adopted  with 
reference  to  this — when  the  first  complaint  is  made  I  say, 
"  really,  I  don't  think  there  is  anything  wrong  with  this  meter, 
for  this  reason,  that  the  meter  we  have  put  into  your  place 
IS  a  test  meter  that  we  got  from  the  factory  expressly  to 
test  our  meters  by.  (Laughter.)  It  is  not  any  ordinary 
meter  that  you  have  in  your  place,  but  it  is  a  test 
meter." 

J.  ].  Wright  :  May  I  ask  Mr.  Wright  what  particular 
church  he  stays  away  from  when  he  does  not  go  ? 

A.  A.  Wright :  Mr.  President,  I  am  a  leading  member  of 
all  the  churches.     (Applause.) 

Mr.  Gossler  :  Three  or  four  years  ago  the  Royal  Electric 
Co.  had  numerous  complaints  from  customers  of  their 
meters  either  humming  or  running  too  fast,  or  not  in 
accordance  with  the  light  consumption,  and  we  undertook 
to  maintain  that  our  meters  were  right,  although  we  didn't 
know  quite  ourselves  whether  they  were  or  not.  But  we 
undertook  to  say  they  were  right.  We  started  an  investi- 
gation, with  the  idea  of  being  able  to  maintain  that 
those  meters  were  right  or  else  finding  out  for  our- 
selves whether  they  were  tight  or  wrong  ;  we  started  out 
with  a  very  thorough  investigation  and  made  tests.  I  may  say 
safely  that  we  had  hundreds  of  complaints  of  meters  running 
fast.  Since  that  time  we  have  gone  into  it  not  with  the 
idea  of  humoring  the  customer,  or  using  blarney,  but  main- 
taining that  what  we  said  was  correct.  We  reduced  our 
complaints  down.  We  have  some  3000  meters  in  use,  about 
3000  customers,  and  I  am  safe  in  saying  we  have  not  within 
the  last  year  had  25  complaints  ;  we  have,  in  every  case, 
undertaken  to  show  the  customer  that  the  meter  was  cor- 
rect ;  we  then   tell   them  that  the  meter  has  been  subjected 


to  oui  own  test,  and  has  been  passed  by  the  Covernmcnt 
inspector,  and  if  they  so  desire  they  can  call  in  the  Govern- 
ment inspector  to  verify  our  statement  ;  and  we  have  practi- 
cally eliminated  complaints  from  customers.  We  use  several 
meters  -the  Schallenberger  meter  princiji.ilh,  the  Siemens 
meter,  and  some  Duncan  miters.  I  don't  think  it  is  a 
question  of  humoring  the  custonuT  at  all,  it  is  maintaining 
the  fact  that  you  are  righ'. 

J.  J.  Wright:  The  unfortunate  p.irt  of  this  business  is 
that  meters  very  often  do  go  wron-;. 

Mr.  Gossler  :  I  may  say  in  connection  with  that  question 
that  we  have  taken  up  the  matter  so  thoroughly  that  we  do 
not  find  that  many  of  our  meiers  go  wrong. 

J.  J.  Wright  :  That  would  refer  more  particularly  to 
alternating  current  meters,  which  you  know  are  very  much 
more  reliable  than  the  meter  used  on  direct  current. 

.Mr.  Street ;  I  find  about  the  easiest  way  to  satisfy  a  cus- 
tomer making  any  complaint  is  to  maintain  that  the  meter  is 
correct,  and  to  at  once  refer  to  the  account  and  say,  have 
you  compared  your  account  for  a  period  this  year  with  the 
corresponding  period  last  year  ;  and  on  doing  that  (it  can 
be  done  in  a  very  (ew  minutes  in  the  office),  I  find  the  cus- 
tomers are  very  easily  satisfied  ;  that  in  many  cases  it  can 
be  shown  that  the  accounts  are  not  any  higher,  very  often 
less,  and  they  go  away  quite  satisfied.  I  find  that  a  very 
satisfactory  way. 

A.  .'\.  VVright :  That  is  a  good  way  ;  that  is  one  of  the 
ways  I  have  adopted  too,  when  everything  fails. 

The  President  :  Apparently  you  all  realize  the  same 
thing.  After  a'l,  the  most  effective  way  of  dealing  with  your 
customer  is  to  take  him  entirely  into  your  confidence  ;  ex- 
plain to  him  fully  all  the  workings  of  the  meter,  explain  to 
him  why  his  meter  operates,  why  it  registers,  and  why  it 
registers  a  certain  quantity  ;  inform  him  as  much  as  yuu 
can,  give  him  all  the  inform.ition  you  have  on  the  subject 
yourself,  and  he  then  realizes  that  you  are  intending  to  give 
him  what  he  pays  for,  and  that  you  desire  him  to  know  how 
he  can  determine  it  for  himself;  and  I  may  say  that  I  have 
found  that  method  effective  rather  than  when  any  refer- 
ment  to  the  government  inspection  or  any  test  or  examina- 
tion was  offered.  The  very  fact  that  you  tell  him  all  that  you 
know  about  it,  so  that  he  will  understand  that  you  lake  him 
into  your  confidence,  satisfies  him.  If  thtre  be  no  other 
remarks  on  that  branch  of  the  subject  we  will  take  up  the 
question  of  meter  rates.  For  the  purpose  of  starting  the 
discussion,  1  may  say  that  in  Montreal  we  have  practically 
three  systems,  one  of  them  is  the  single  rate,  another  is 
payment  of  a  given  amount  for  the  first  hour  per  lamp  per 
day,  and  a  very  small  amount  for  anything  in  excess  of  the 
first  hour  per  lamp  per  day  ;  the  third  method  is  to  charge 
a  fixed  monthly  sum,  that  being  ascertained  and  determined 
by  the  leakage  current  of  the  transformer  having  been  as- 
certained and  a  value  put  upon  that  ;  then  the  value  of  the 
transformer  ascertained  and  a  percentage  of  that  amount 
added  to  the  leakage  current  value,  and  in  addition  to  that 
a  sum  representing  the  interest  or  return  that  you  want 
upon  the  capital  invested  in  your  entire  plant  for  that 
amount  of  current  that  that  man  wants  as  represented  by  his 
transformer  capacity.  We  have  figured  those  out  for  all  the 
various  sizes  of  transformers  so  that  our  canvasser  is  able  to 
say  to  a  man,  if  you  want  a  50  light  capacity  transformer 
you  will  pay  us  so  much  per  month  and  without  any  refer- 
ence to  your  burning,  and  in  addition  to  that  pay  us  a  sum 
for  the  current  register.  That  plan  is  perhaps  the  most  fair 
to  all  parties,  but  it  is  not  accepted  by  some  of  the  customers 
because  it  calls  upon  them  to  pay  more  than  they  would 
pay  upon  the  single  rate  plan,  thereby  determining  that  they 
as  customers  upon  the  single  rate  plan  are  a  loss  to  us,  be- 
cause the  fixed  sum  that  we  determine  in  that  way  covers 
the  cost  of  current  that  we  give  him  in  leakage,  covers  the 
cost  of  the  investment  we  have  made  to  be  able  to  give  him 
the  service  up  to  that  capacity,  then  the  amount  that  he 
pays  for  the  current  that  he  uses  represents  the  costs  of  mak- 
ing and  delivering  that  current  to  him,  plus  whatever  profit 
we  want  on  the  transaction.  Thereby  every  customer  is 
placed  upon  an  even  footing,  each  man  pays  his  proportion 
of  the  investment  that  is  made  for  him,  and  he  actually  pays 
the  cost  of  manufacturing  the  current  which  he  actually 
uses.  I  may  say  that  we  have  on  the  first  hour  per  lamp 
per  day  plan,  and  upon  the  transformer  leakage  or  energiz- 
ing plan,  customers  to  the  extent  of  nearly  2000,  our  single 
rate  customers  being  principally  residences  and  some  small 
stores.     Either  of  those  plans  cultivates  the  long  hour  user, 
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or  the  use  of  the  current  for  a  longer  period.  When  you 
make  the  price  for  the  excess  over  the  first  hour  per  lamp 
per  day  small,  the  user  does  not  feel  the  necessity  of  econi- 
mizing  and  cutting  off  the  light  ;  that  is,  he  feels  he  can 
burn  another  hour  with  very  small  cost,  and  that  encourages, 
iherefore,  long  burning.  On  the  other  plan  the  man  realizes 
he  is  paying  fur  the  current  he  actually  consumes  and  a 
small  amount  to  excess  to  make  the  total  priceless  per  hour 
when  he  uses  more  current. 

Mr.  Fisk  ;  When  you  have  a  number  of  customers  and 
varying  loads  on  one  transformer,  how  do  you  arrive  at  it 
then  ? 

The  President  ;  We  undertake  to  determine  the  maxi- 
mum transformer  capacity  of  each  customer  and  rate  him 
accordingly  for  the  transformer  energizing  term. 

Mr.  Bilger :  Do  you  give  the  customers  a  chance  of 
changing  to  either  one  or  the  other  of  these  methods  ? 

The  President  ;  Not  after  he  has  made  Kis  contract  ;  we 
have  that  dctermmed  at  the  beginning  ;  ar  d  I  may  say  we 
tiy  to  point  out  to  the  customer  what  the  effect  of  the 
different  plans  would  be. 

Mr.  Wyse  :  Do  you  endeavor  to  put  all  )our  customers 
on  contract  ? 

The  President  :  We  have  none  that  are  not  ;  we  won't 
take  a  man  that  is  not. 

t\.  A.  Wright  :    How  long  is  your  contract  made  for  ? 
The  President  :    We  have  nearly  2000  for  five    years  and 
none  less  than  one  year.     We  will  not    take    a    contract  for 
less  than  one  year,  except  that   which    is  known  as  tempor- 
ary service,  and  for  temporary  service  the  customer  pays  the 
cost  of  installing  and  the  cost  of  removal,  and  then  ordinary 
current  rates  if  the  service  is  in  the  summer  ;  if  it    be  at  the 
lime  of  our  heavy  load  in  the  winter,  we  make  him  a  special 
pi  ice.     We  take  no  one  without  a  signed  contract. 
A.  A.  Wright  :  What  do  you  mean  by  removal  ? 
The  President  :  The  cost   of  removal  of  the  installation. 
Suppose  a  man  wants  to  put  up  too  or  200  lights  for  illumi- 
nating,  he  has  to  pay  the  cost  of   putting  up    and   taking 
down 

A.  A.  Wright :  That  is  when  it  belongs  to  you. 
The  President  :  Yes.  We  don't  wish  to  give  a  customer 
the  right  to  withdraw  at  any  time  he  pleases  ;  we  must 
formulate  and  arrange  our  business  so  that  we  know  what 
we  have  in  sight,  what  we  can  prepare  for  ;  the  question  of 
competition  does  not  enter  into  it  at  all  ;  when  we  make 
arrangements  to  supply  a  man  we  want  to  make  arrange- 
ments to  supply  him  for  a  given  period  of  time,  and  that 
period  of  time  we  know,  and  it  is  fixed  by  contract. 

Mr.  Wyse  :  Doesn't  competition  enter  into  it  very  materi- 
ally then,  though  indirectly,  because  if  you  didn't  have  any 
contract  he  would  have  the  right  to  go  to  a  competing  com- 
pany at  any  time. 

The  President  :  .A  more  important  feature  would  be  that 
he  would  have  the  right  to  give  up  using  the  service  and  go 
to  candles  if  he  wanted  to. 

Mr.  Wyse  :  If  there  wasn't  some  competing  company  that 
could  give  an  equally  good  service,  say  for  instance  in  ekc- 
tric  light,  there  woudn't  be  any  inducement  for  him  to 
change. 

The  President :  Perhaps  I  might  better  say  that  it  is 
competition,  because  it  is  competition  from  candles.  A 
man  who  is  not  under  contract  with  you  and  is  dissatisfied 
either  with  fancied  error  in  his  bills  or  the  personality  of  the 
manager,  may  in  revenge  give  up  the  use  of  the  light,  and  if 
he  cannot  get  gas,  burn  kerosene  oil  and  candles  ;  in  fact, 
we  had  one  case  in  Montreal  where  a  man  wouldn't  pay  the 
price  we  asked  him  for  some  temporary  purpose  who  said 
he  would  go  back  to  candles  rather  than  burn  electric  light; 
and  he  did,  as  a  matter  of  fact.  The  purpose  is  to  hold 
your  business  in  hand  for  a  certain  specified  time. 
Mr.  Wyse  :  And  against  any  or  all  competition. 
The  President  :  It  has  that  effect. 

Mr.  Bilger  :  How  would  that  act  with  a  customer  who 
was  put  nut  of  his  premises. 

The  President  :  W'e  endeavor  in  taking  a  customer  to 
ascertain  his  financial  status,  and  if  he  would  be  such  a  one 
as  would  be  likely  to  be  put  out  for  non-payment  of  rent,  we 
request  him  to  provide  a  deposit  sufficient  to  cover  about 
two  months'  use  of  his  service. 

Mr.  Dion  :  In  the  case  of  a  man  discontinuing  the  light 
through  no  fault  of  his  own,  having  to  leave  town  or  some- 
thing of  that  sort,  do  you  enforce  the  contract  strictly. 

The  President  :  No,  we  do  not.  Where  a  man  honestly 
is  unable  to  carry  out  the  contract,  we  exercise  the  discretion 


of  waiving  our  rights,  but  the  object  of  ihc  contract  and  the 
contract  throughout  all  its  phraseology  is  intended  to  pro- 
tect the  company  against  wrongdoers,  and  not  against  the 
man  who  wants  to  act  honestly.  I  may  say  that  we  have 
customers  who  oject  to  signing  our  formal  contract  on  the 
ground  that  it  is  too  restrictive  in  favor  of  the  company,  but 
by  calling  their  attention  10  the  fact  that  it  is  only  restrictive 
as  against  those  who  want  to  be  dishonest,  every  reasonable 
man  accepts  it. 

Mr.  Noxon  :  Is  your  five  year  basis  upon  the  same  basis 
as  the  one  year,  or  does  it  anticipate  the  probability  of  re- 
duction in  rates  before  the  end  of  that  period  ?  Is  there 
any  anticipation  or  provision  for  that  ? 

The  President  ;  The  five  year  contracts  are  fixed  for  five 
years  at  that  rate  ;  the  five  year  contracts  are,  as  I  say,  on 
either  of  th  se  two  basis  that  I  spoke  of,  so  much  fur  the 
first  hour  per  lamp  per  day  and  a  very  small  amount  in  ex- 
ctss  of  that,  or  transformer  energizing  current  and  a  small 
revenue.  The  single  rate  contracts  are  all  subject  to  change 
in  price. 

Mr.  Noxon  :  In  consideration  of  a  man  giving  a  fixed 
contract  for  five  years,  would  you  make  any  reduction  in  the 
price  for  the  five  year  teim  over  and  above  the  price  for  the 
one  year  term  ? 

The  President  :  Yes,  these  rates  I  speak  of  are  a  reduc- 
tion. 

A  A.  Wright  :  What  do  you  mean  by  the  first  hour  ? 
The  President  :  The  first  hour  per  lamp  per  day  means 
the  first  ampere  hour  of  use,  or  the  first  50  watts  hour  of  use, 
and  it  is  arrived  at  in  this  way:  An  installation  of  say  25 
lamps  should  register  the  equivalent  of  25  ampere  hours  per 
day.  At  the  leading  at  the  end  of  the  moi  th  we  will  say 
that  the  reading  of  the  meter  shows  that  the  number  of 
hours  is  1200;  one  hour  per  lamp  per  day  times  25,  or  30 
times  25  would  be  750  ampere  hours  to  b-  charged  fur  at 
the  rate  of  the  first  hour,  and  the  difference  between  750 
and  1200  at  the  lower  rate. 

A.  A.  Wright  :  That  causes  some  labor. 
The  President  :  Not  very  much  labor.  It  is  one  calcula- 
tion for  the  year  or  one  calculation  for  five  years.  You 
have  25  lamps  and  750  hours,  and  that  is  simply  noted  on  a 
man's  account,  or  rather  750  hours  is  charged  for  at  the 
first  price  and  anything  in  excess  of  that  is  charged  at  the 
other  rate 

Mr.  Fisk  :  How  do  you  keep  informed  as  to  the  actual 
number  of  lamps  a  man  has  ? 

The  President  :  We  endeavor  to  do  that  in  several  ways. 
Where  customers  have  lamps  added,  as  they  frequently  do, 
we  endeavor  to  establish  the  rule,  and  for  their  own  protec- 
tion to  guard  them  against  being  out  of  a  service,  to  notify 
us  of  that  addition,  and  we  have  made  a  great  many  of  our 
customers  think  that  it  is  to  their  advantage  as  well  as  to 
ouis  that  they  should  give  us  that  information  ;  but  it  fre- 
quently happens  that  they  forget  it  or  they  do  not  do  it, 
therefore  we  periodically  make  a  recount  of  the  lamps  in  the 
customers'  premises,  and  our  lamp  renewing  man  and  our 
meter  readers  are  cautioned  to  look  out  for  anything  in  the 
way  of  new  work  since  their  last  visit. 

Mr.  Wyse  :  May  I  ask  how  often  your  meters  are  read 
and  the  bills  rendered  .' 

The  President :  Every  month. 

Mr.  Dion  :  Mr.  President,  we  have  had  a  good  deal  of 
information  about  your  company  which  is  very  useful ;  I 
would  like  very  much  to  hear  from  Mr.  Wright,  of  Toronto, 
representing  a  large  city,  as  to  meter  rates  there. 

J.  J.  Wright  :  If  you  have  any  questions  to  ask  I  shall  be 
glad  to  answer  them.  We  have  simplified  the  matter  in 
Toronto  very  greatly,  and  at  the  same  time  we  have  the  ad- 
vantage in  that  way  of  the  demand  system,  by  separating  the 
commercial  lighting  from  the  residential  lighting,  and  mak- 
ing two  discounts,  very  largely  in  favor  of  the  residences. 
We  allow  40  per  cent,  for  commercial  premises  and  60  per 
cent,  for  residential  premises,  for  this  reason,  that  the  man 
at  the  residence  is  the  long  hour  burner;  he  burns  his  lights 
every  night  in  the  year  and  for  three  or  four  hours  per 
night,  probably,  whereas  the  man  in  the  store  closes  at  five 
or  six  o'clock  and  burns  his  lights  only  for  about  a  month 
or  two  in  the  winter  time,  and  that  only  for  an  hour  probably, 
therefore  we  make  the  discount  so  much  greater  for  resi- 
dences. 

The  President:  Except  when  he  is  off  on  his  vacation. 
J.  J.  Wright :  The  meter  goes  just  the  same.    (Laughter.) 
A.  A.  Wright  :  That  would   not  apply  to  a  barber  or  men 
of  that  kind  that  burn  their  lights  till  12   o'clock  at  night. 
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J  J  \\  rigl't  '■  ^^  e  have  to  make  exceptions  ;  we  sell,  our 
light  in  Toronto  very  much  in  the  same  way  that  the  huck- 
ster sells  his  fish  or  the  farmer  his  potatoes,  we  get  all  we 
can  for  it  ;  and  we  regulate  our  rates  by  the  amount  con- 
sumed, by  the  number  of  hours  that  the  consumer  burns 
his  lifiht,  and  we  make  an  estimate  very  often  in  each  case 
as  to  what  the  rate  shall  be.  This  applies  more  particu- 
larly to  flat  rate  customers,  of  which  we  have  a  large  num- 
ber. It  is  quite  as  much  in  order  for  us  to  go  to  a  man's 
premises  to  make  an  estimate  from  the  information  he  gives 
us  and  from  the  knowledge  we  have  of  his  business  and 
his  probable  requirements,  of  the  amount  of  light  he  is 
going  to  use,  as  it  is  for  a  carpenter  when  he  gets  a  speci- 
fication for  a  building ;  he  conies  and  reads  over  that 
specification  and  looks  at  the  general  plan  of  the  building, 
and  what  extras  there  may  be,  and  he  estimates  what  that 
is  going  to  cost  him,  and  what  profit  he  is  likely  to  get 
out  of  it.  We  go  and  make  a  general  estimate  from  our 
knowledge  of  the  business  and  from  the  knowledge  of 
their  requirements  as  to  what  we  can  afford  to  do.  I  find 
the  plan  to  work  very  well.  We  have  very  severe  compe- 
tition from  the  gas  people  ;  gas  in  Toronto  is  90  cents 
per  thousand,  and  that  makes  it  interesting  for  the  electric 
light  people.  But  I  started  out  with  the  assumption  that 
we  have  got  to  have  this  business,  and  if  we  can't  get  it 
at  one  price  we  have  got  to  have  it  at  another.  1  find 
that  works  pretty  well.  As  customers  become  undesirable 
we  drop  them  off.  We  have  a  check  meter  on  all  the 
fiat  rate  customeis,  and  if  we  find  they  are  abusing  our 
generous  confidence  we  tell  them  so,  and  give  them  a  hint 
that  if  they  want  to  get  a  renewal  of  the  contract  they 
will  have  to  moderate  their  transports  or  they  will  not  get 
it  agam,  and  that  generally  brings  them  to  lime.  So  in 
that  way  I  don't  think  we  lose  as  much  by  the  flat  rate 
as  is  commonly  supposed. 

Mr.  Henderson  :  The  two  rate  system  in  Hamilton  has 
met  with  great  success.  Where  we  have  lost  a  customer 
through  the  gas  company,  and  have  had  his  records  of  a 
year's  consumption,  we  have  approached  the  man  and  made 
a  flat  rate  with  him  in  this  way,  by  taking  the  readings  for 
the  previous  year,  and  where  he  was  only  getting  a  discount 
of  25  per  cent,  we  would  make  it  33j.;,and  at  the  same 
time  making  it  an  inducement  to  him  to  reduce  and  keep 
his  lightingrate  down,  whereas  before  with  the  flat  rate  he 
used  it  extravagantly.  We  have  got  quite  a  number  of 
our  customers  back  in  that  way.  This  summer  we  purpose 
going  in  for  window  lighting,  placmg  them  at  a  fixed  rate  ; 
and  the  contract  will  be  that  he  is  to  burn  the  lights  until 
half-past  ten  or  eleven,  as  the  case  may  be,  and  then  we  will 
have  to  switch  the  whole  system  off.  In  that  way  it  will 
illuminate  the  town  and  make  our  light  more  popular,  and 
be  a  splendid  advertisement  for  the  business  men.  On  the 
first  of  May  this  year  we  increased  our  discount  on  resi- 
dential lighting,  and  so  far  we  have  received  quite  a  number 
of  customers  through  it,  and  in  that  way,  in  the  course  of  a 
few  months  our  residential  lighting  will  increase  very  largely 
through  the  additional  discount.  We  make  our  residential 
discount  40  per  cent.;  it  has  been  25   per  cent,  heretofore. 

The  President :  It  is  now  a  quarter  to  twelve  and  we 
have  several  more  papers  tobe  read,  and  and  we  are  to  be 
back  here  at  half  past  two  ;  I  thought,  however,  it  might  be 
proper  to  take  the  necessary  time  to  read  another  paper,  and 
as  the  one  I  have  in  mind  is  almost  in  the  same  line  as  the 
matter  we  have  been  discussing,  that  is,  having  reference  to 
rates  and  so  forth,  and  is  non-technical,  whereas  the  others 
are  somewhat  technical,  we  might  have  this  paper  read  just 
before  we  close  this  session  now,  and  after  dinner  we  will 
be  able  to  discuss  it.  Before  Mr.  Hart  reads  h's  paper  I 
would  call  upon  some  of  the  members  of  the  Association  to 
express  the  very  earnest  thanks  of  this  Convention  to  Mr. 
Dion  for  his  paper. 

Mr.  J.  J.  Wright :  I  have  great  pleasure  in  moving  that 
the  thanks  of  the  Association  be  tendered  to  Mr.  Dion  for 
the  very  able  and  interesting  paper  he  has  read  on  this 
question. 

Mr.  Gossler :  I,  in  seconding  that  motion,  would  like  to 
call  the  attention  of  the  Association  to  the  great  detail  that 
Mr.  Dion  has  brought  out  in  his  paper,  and  the  great  value 
that  it  certainly  must  be  to  anyone  who  looks  over  it  care- 
fully, I  take  great  pleasure  in  seconding  the  motion. 

The  President  put  the  motion,  which,  on  a  vote  being 
taken,  w.is  carried  amid  applause. 

Mr.   P.   H.    Hart  at   this   point   read   his   paper  entitled 


''  Central  Station  .Accounting  from  a  Business  Standpoint." 
(See  page  163.) 

The  reading  of  this  jiaper  was  greeted  with  applause. 

Mr.  Hart :  The  various  forms  that  I  refer  to  in  my  paper 
are  here  for  your  inspection,  and  by  an  examination  and  in- 
spection of  them  I  think  you  will  grasp  the  meaning  of  the 
paper  much  more  readily. 

The  President  ;  It  is  now  nearly  ten  minutes  alter  twelve, 
and  the  next  session  will  begin  prom|)tly  at  half  past  two 
Are  you  desirous  of  spending  a  little  more  time  before  we 
close  this  session  ? 

Mr.  .X.  A.  W'right  ;   Will  these  forms  be  published? 

The  President  :  They  will  be  published. 

Mr.  Leyden  :  I  don't  see  that  we  can  discuss  this  paper 
very  much  without  havingthe  forms  before  us,  because  the 
forms  are  the  substance  of  the  paper ;  Mr.  Hart  has  out- 
lined his  general  ideas,  but  the  details  are  not  given  in  his 
paper  and  we  can't  discuss  it  until  we  see  these 
forms. 

The  President  ;  Suppose  we  spend  a  few  moments  in  cir- 
culating them  around. 

On  the  suggestion  of  the  President  the  forms  were  in- 
spected by  the  members  present,  after  which  the  President 
declared  the  Convention  adjourned  until  2:30  p.m. 

AFTERNOON  SESSION. 

The  President  in  the  chair  called  the  Convention  to  order 
and  said  :  Gentlemen,  before  we  take  u|)  the  discussion 
on  Mr.  Han's  piper,  I  think  it  is  desirable  to  announce  now 
the  names  of  the  officers  proposed  by  the  nominating  com- 
mittee. The  election  of  officers  will  take  place  to-morrow 
morning,  it  will  be  the  first  order  of  business  so  that  you  will 
have  before  you  between  now  and  then,  the  names  of  the 
officers  the  nominating  committee  have  thought  advisable 
to  present  for  your  votes  : 

"  For  President,  Mr.  A.  A.  Dion,  Ottawa  ;  for  1st  \"\ce 
President,  Mr.  (ieo.  Black,  Hamilton  ;  for  second  Vice 
President,  Mr.  P.  O.  Gossler,  Montreal.  Of  the  old  board 
of  the  Kxecutive  Committee  the  five  to  be  re-elected  are 
Mr.  J.  J.  Wright,  Toronto  ;  Mr.  A.  B.  Smith,  Toronto  ; 
Mr.  O.  Higman,  Ottawa  ;  Mr.  E.  E.  Cary,  St.  Catharines 
and  Mr.  John  Carroll,  Montreal  ;  the  new  members  of  the 
Executive  Committee  to  be,  Mr.  D.  R.  Street,  Ottawa,  Mr. 
W.  H.  Browne,  Montreal,  Mr.  A.  Sangster,  Sherbrooke, 
Mr.  J.  F.  H.  Wyse,  Brantford,  and  Mr.  B.  F.  Reesor, 
Lindsay." 

The  President  :  This  is  purely  and  simply  in  the  way  of  an 
announcement.     Now  for  the  question  of  Mr.  Hart's  paper. 

Mr.  Dion  :  Mr.  President,  Mr.  Hart  gives  an  account  in 
his  paper  of  how  orders  for  work  of  various  kinds  are  issued 
and  I  would  like  to  ask  him  if  he  experiences  any  difficulty 
on  account  ot  these  orders  being  mislaid  by  the  men  who 
handle  them,  or  whether  he  has  any  system  of  keeping 
duplicates  of  orders. 

Mr.  Hart  :  I  might  say  for  Mr.  Dion's  information,  that 
when  an  order  is  issued  a  duplicate  of  it  is  filed  away.  The 
orders  are  all  in  book  form  ;  the  original  is  taken  out  ;  a 
perforated  form  is  taken  out  and  handed  to  the  man,  and 
the  book  is  filed  away  serially  ;  a  record  of  unfinished 
orders  is  also  kept  and  checked  up  so  that  any  unfinished 
order  can  be  checked  and  called  in,  and  the  reason  why  it 
is  not  completed  seen. 

Mr.  Street  :  The  statements  in  Mr.  Hart's  paper  might 
almost  be  taken  as  a  suggestion  from  him  that  theie 
should  be  a  committee  appointed  to  standardize  the  sys- 
tem of  accounting  throughout  Canada  ;  I  think  this  certain- 
ly would  be  excellent,  although  it  might  take  three  years  to 
do  it.  There  is  one  committee  now,  it  might  come  under 
the  head  of  one  of  the  present  committees,  the  committee 
on  statistics  ;  possibly  they  might  consider  this.  It  seems 
to  me  this  is  something  that  is  wanted  very  much.  It 
would  give  the  smaller  companies,  in  fact,  every  company, 
a  chance  of  comparing  the  particular  branches  of  expense 
and  the  particular  branches  of  revenue.  At  present  now,  for 
instance,  one  company  cannot  tell  very  well,  supposing  he 
has  several  hundred  lights  installed,  whether  he  is  getting 
sufficient  revenue  from  those  lights  as  compared  with  some 
other  company,  and  there  must  be  a  reason  for  the  differ- 
ence ;  the  expenditure  may  be  two  or  three  times  as  great  in 
one  company  sa  in  another.  If  there  was  some  systematic 
way  of  distributing  the  revenue  expenditure  among  all  the 
companies  this  comparison  could  be  arrived  at.  I  don't 
know  whether  a  motion  to  that  effect  is  in  order? 

The  President  :  A  motion    to   appoint    a   committee  for 
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the  establishing  of  a  standard  system  is  certainly  in  order. 
Mr.    Street  :  I  would  have  great  pleasure  in  moving  that 
a  committee    be  afjpointed    to  standardize    the    system   of 
accounts. 

Mr.   Bilger  :  I  second  that. 

The  President  :  The  motion  is  that  a  committee  be  ap- 
pointed to  arrange  if  possible  a  standard  system  of  account- 
ing for  central  electric  lighting  stations  belonging  to  this 
Association.  The  question  is  open  now  for  discussion,  and 
in  process  of  the  discussion  of  that  motion  you  can  prob- 
ably further  take  up  the  points  of  Mr.  Hart's  paper. 
Does  anyone  wish  to  raise  any  objection  to  the  appoint- 
ment of  such  a  committee:' 

Mr.  Hart  :  Speaking  to  that  motion  of  Mr.  Street's,  the 
wording  of  the  motion  hardly,  I  think,  covers  the  idea  I 
wish  to  convey  in  the  paper,  which  is,  to  appoint  a  committee 
to  standardize  the  system  of  accounting  for  central  stations 
operating  in  Canada.  That  is  the  idea  of  the  paper.  Mr. 
Street's  motion  is  as  to  the  stations  the  managers  of  which 
are  members  of  this  Association.  I  think  if  the  motion 
were  put  to  read,  "the  accounting  is  to  apply  to  central 
stations  operating  in  Canada,"  it  would  more  properly  cover 
the  point,  than  simply  putting  his  motion  in  that  form,  that 
the  standard  sjstem  be  applicable  only  to  members  of  this 
Association. 

Mr.  Street  :  I  am  quite  willing  to  change  the  motion,  in 
fact  the  motion  may  be  worded  in  any  way  that  is  suitable. 
I  am  quite  agreeable  to  change  it  as  Mr.  Hart  suggests. 

A.  A.  Wright  :  If  I  remember,  about  four  years  ago  the 
National  Electric  Light  Association  arranged  for  a  thing  of 
this  very  kind  ;  blanks  were  furnished  and  every  member  of 
the  National  Association  received  a  copy  of  these  blanks, 
but  nobody  else.  Of  course,  it  is  not  necessary  we  should 
follow  their  rules,  but  they  considered  that  subscribers  or 
those  who  assisted  in  this  way  should  get  the  full  benefit, 
and  those  who  remained  at  home  in  the  manger  should  stay 
there. 

Mr.  Gossler  :  If  I  understand  the  paper  rightly,  the  main 
object  of  it  was  to  impress  upon  all  the  necessity 
of  keeping  a  system  of  accounts  whereby  the  cost  of  pro- 
duction would  be  obtained,  and  I  really  believe  there  are 
very  few  of  us  who  can  tell  exactly  what  the  cost  of  pro- 
duction per  arc  lamp  hour  is.  While  I  would  not  for  a 
moment  discourage  any  movement  to  establish  a  systematic 
or  standard  method  of  accounting,  it  seems  to  me  that  the 
first  thing  to  be  impressed  upon  us  is  to  be  able  to  tell 
exactly  how  much  it  costs  us.  I  think  the  object  of  the 
paper  is  to  establish  the  fact  that  a  system  of  accounting  to 
obtain  those  ends  is  the  first  thing  to  be  gained. 

The  President :  As  I  understand  the  paper,  it  is  a  recom- 
mendation that  some  general  system  that  can  be  used  by 
stations  of  all  sizes,  and  be  of  a  uniform  plan,  should  be 
recommended  for  adoption  by  the  members  of  the  Associa- 
tion, and  that  the  author  ot  the  paper  has  undertaken  to 
show  by  a  system  already  in  vogue,  how  the  costs  can  be 
ascertained,  and  how  they  can  be  ascertained  in  the  various 
forms — the  various  details  of  those  costs.  And  the  purpo  e 
of  the  motion  now  offered  by  Mr.  Street,  I  understand,  is  to 
carry  out  the  suggestion  of  the  author  of  the  paper,  that  a 
uniform  plan  be  adopted  by  this  committee,  and  report  to 
the  Association  as  being  one  that  is  feasible  for  all  companies 
to  use,  and  recommend  that  all  companies  do  use  it,  so  that 
they  will  have  some  basis  upon  which  to  compare  their 
various  costs  of  operation,  and  the  various  sorts  of  revenue. 
Having  different  methods  of  accounting,  one  man  is  able  to 
say,  well,  the  inspection  of  my  lamps  costs  me  so  much  : 
another  man  is  not  able  to  say  whether  it  does  or  not,  be- 
cause he  has  it  involved  with  something  else.  One  man  is 
able  to  say  how  much  it  costs  him  per  hour  of  output  for 
fuel ;  another  man  is  not  able  to  say  that  because  he  has 
incorporated  with  the  cost  of  fuel  wages  of  the  men,  hand- 
ling, and  so  on,  and  I  take  it  that  the  purpose  of  the  auihor 
of  the  pape"-  and  the  mover  of  the  motion  is,  that  this  com- 
mittee will  take  this  matter  in  hand,  and  endeavor  to  recom- 
mend some  uniform  plan  which  will  achieve  the  result.  Am 
I  correct  ? 

Mr.  Hart  :  Quite  correct,  as  far  as  my  paper  is  concerned. 

Mr.  Street  :  Yes. 

The  President  ;  I  would  like  to  hear  any  objection  that 
there  may  be  to  this,  if  any. 

Mr.  Noxon  :  I  can  not  see  how  there  can  be  any  objection 
to  it  on  the  part  of  any  person,  excepting  the  committee. 
This  is  a    thing  that  is  offered    to   the   Association,    as  I 


understand,  without  money  and  without  price.  They  can 
use  it  as  they  see  fit  ;  we  don't  have  to  do  any  work  in  con- 
nection with  it  outside  of  the  committee.  I  don't  see  why 
we  should  kick  if  the  committee  will  do  this  work  ;  I  don't 
see  that  we  can  raise  the  least  objection  ;  I  think,  on  the 
other  hand,  that  it  is  a  thing  that  would  be  of  very  great 
benefit.  There  is  no  doubt,  whatever,  that  every  person 
connected  with  electric  lighting  interests  knows  that  the 
matter  of  keeping  accounts,  and  to  tell  what  your  light  is 
costing,  and  what  you  are  producing  it  at,  and  what  you 
arc  getting  for  it,  is  one  of  the  most  important  things  in 
connection  with  the  business,  especially  in  this  business 
where  the  margins  are  fine.  If  this  committee  will  take 
upon  themselves  to  do  this  work  I  certainly  think  this 
Association,  instead  of  taking  u|)  (he  matter  and  debating 
every  questun,  should  be  very  glad  to  accept  of  their  kind 
offer  to  do  so. 

The  President  :  I  take  it,  however,  gentlemen,  that  the 
assentive  action  of  this  Association  to  the  formation  of  such 
a  committee  carries  with  it  some  application  by  making  use 
of  the  results  of  that  committee's  work. 

The  President  put  the  motion,  which,  on  a  vote  being 
taken,  was  declared  carried. 

The  President  :  I  will  now  appoint  as  that  committee,  the 
mover  of  the  motion,  Mr.  Street,  the  author  of  the  paper, 
Mr.  Hart,  and  I  think  our  friend  Mr.  A.  A.  VVright,  of  Ren- 
frew. (Applause.)  Is  it  desired  to  have  any  more  talk  on 
this  paper  ?  If  not  we  will  proceed  with  the  other  one. 
Before  proceeding  to  the  reading  of  the  next  paper,  as  the 
result  of  our  question  box  up  to  date,  we  have  one  question, 
and  I  will  call  upon  Mr.  Leyden  in  the  hope  that  ne  may 
be  able  to  answer  it.  "  What  is  the  watt  gain  in  trans- 
mission on  the  line  of  the  Cataract  P  .wer  Co.?  How 
do  you  explain  it?  Could  it  be  possible  that  the  line  is 
crossed  with  the  Radial  Railway?"     (Laughter.) 

Mr.  Leyden  :  Of  course,  most  of  you  understand  that 
there  is  no  watt  gain  at  all  ;  there  is  a  gain  in  the  rise  ot 
electrical  potential  ;  we  have  a  higher  potential  at  this 
end  than  we  do  at  the  starting  end  ;  at  no  load  it  is  ten 
per  cent,  and  then  it  varies  as  the  load  comes  on  ;  the 
moment  you  equalize  that  by  self  induction  due  to 
transformers  or  motor  load  of  any  kind  it  disappears. 
There  is  no  gain  in  watts  at  all,  and  the  weight  of  evi- 
dence is  that  while  you  have  10  per  cent,  higher  voltage 
on  this  end  ot  the  line,  you  have  a  current  flowing  into 
the  line  from  the  other  end  that  may  have  20,000  volts  ; 
we  have  about  18  amperes  per  phase  on  2,000  volts, 
and  it  is  shown  that  there  is  no  load  on  this  end  at  all, 
that  the  current  coming  in  here  just  counterbalances  the 
rise  of  potential  at  this  end,  and  when  we  put  a  small 
load  on  this  end  the  current  at  the  other  end  still  shows 
up  about  the  same  rate  ;  that  is,  we  can  put  say  five 
amperes  of  current  on  this  end  and  it  won't  increase  the 
current  at  the  other  end  at  all,  because  there  is  the  18 
amperes  originally  going  in  there,  and  that  decreases 
as  the  load  increases.  There  is  still,  however,  with 
a  very  considerable  load  on,  a  matter  of  a  thousand 
h.p.,  a  slight  rise  in  potential  at  this  end  over  what 
it  should  be,  but  there  is  no  gain  in  watts.  There 
couldn't  be.  But  it  is  a  phenomena  that  is  well 
understood  and  known  as  the  Ferranti  law,  and  it 
is  figured  out  beforehand  to  determine  the  capacity 
of  the  line,  and  you  know  exactly  what  the  effect  will 
be.  But  there  is  no  gain  in  watts  at  all,  just  an  appar- 
ent gain  in  potential. 

The  President  :  We  have  a  few  other  questions  which 
have  arrived,  one  is  "Where  is  the  proper  place  to 
begin  charging  customers  for  wiring — at  the  property 
line  or  inside  of  the  building,  or  any  other  place  ?" 

J.  J.  Wright  :  I  should  charge  right  from  where  it 
touches  the  building,  then  if  it  burns  the  fellow  down 
he  can't  saddle  you  with  the  cost  of  it.  Charge  for  the 
wiring  the  moment  it  touches  the  property  line,  that  is, 
the  building  itself,  or  gets  on  the  property  of  the  con- 
sumer ;  it  is  his  wire,  and  he  is  responsible  for  the  safe 
keeping  in  every  respect. 

The  President  :  What  about  the  meter  ? 

J.  J.  Wright  :  The  meter,  of  course,  would  be  except- 
ed, but  the  wiring  would  be  the  property  of  the  con- 
sumer. 

A.  .\.  Wright  :  The  cut-out  and  the  switch  ? 

J.  J.  Wright  :   Yes. 
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Mr.  Levden  :  1  should  say  that  all  properl\  on  the 
premises,  beginning  at  the  property  line,  should  belong 
to  the  customer,  with  the  possible  exception  of  the  meter, 
for  this  reason,  that  all  fixtures  on  a  property  are  sub- 
ject to  seizure  for  debts;  anything  that  is  attached  to  the 
property  is  subject  to  seizure.  Of  course,  as  to  the  meter, 
you  put  it  on  the  property  and  you  put  it  on  at  your 
own  risk,  but  even  that  meter  is  subject  to  seizure  for 
debts,  as  I  understand  it. 

The  President  :  In  that  connection  I  should  do  as 
was  mentioned  in  an  argument  I  had  with  a  certain 
gentleman  some  years  ago,  have  the  charter  changed, 
or  perhaps  better,  have  the  law  changed  whereby  the 
landlord  would  not  have  the  right  of  seizure  of  the  pro- 
perty of  the  company  after  they  had  been  notified  that 
the  company  had  property  on  that  building.  1  may 
say  the  charter  of  the  Royal  lilectric  Company  was 
amended  in  that  respect,  and  all  we  have  to  do  now  is 
to  notify  the  owner  that  we  have  that  properly  there  sub- 
ject to  that  law. 

Mr.  Leyden :  What  do  you  do  in  the  case  of  a  mort- 
gage on  the  property? 

The  President:   Send  a  notice  to  the  mortgagor. 

Mr.  Gossler:  I  don't  agree  with  the  suggestion  of 
Mr.  Wright  or  Mr.  Leyden,  because  in  many  cases  you 
install  primary  installation,  and  you  would  hardly  charge 
for  primary  wiring  and  transformer;  I  should  suggest 
all  secondary  wiring  attached   to  or  on  the  premises. 

Mr.  Leyden:  If  you  put  it  on  there,  you  put  it  on  at 
your  own  risk. 

The  President:  The  suggestion  made  by  Mr.  dossier 
is  one  worth  thinking  about.  As  our  business  grows 
older  and  more  extensive,  undoubtedly  it  will  happen  that 
very  frequently  transformers  will  be  placed  in  the  build- 
ings, and  it  would  be  a  doubtful  question  as  to  whether 
you  would  want  to  sell  your  customer  the  transformer, 
whether  you  might  not  wish  to  retain  the  transformer  in 
your  own  hands,  and  if  so  you  would  still  have  another 
piece  of  property  on  the  premises.  The  danger  appre- 
hended by  Mr.  Wright  that  you  are  going  to  cause 
damage  by  your  property  or  accident  to  life — I  am  afraid 
you  would  hardly  he  able  to  avoid  that.  If  there  are  any 
conditions  arising  which  would  cause  danger  due  to 
your  fault,  whether  it  be  in  wiring  belonging  to  you  or 
somebody  else,  you  would  undoubtedly  be  responsible 
for  it.      Mr.  Dion,  what  would  be  your  views? 

Mr.  Dion  :  The  company  should  own,  I  think,  all  the 
primary  installation.  I  do  not  see  how  you  can  avoid 
that.  There  is  no  question  that  in  some  cases  it  may 
involve  you  in  a  suit  for  damages,  especially  if  the 
necessity  arose  for  placing  transformers  inside  the 
premises  ;  as  it  is,  I  do  not  know  whether  that  is  being 
done  in  this  country  or  not,  but  I  know  transformers 
are  being  placed  in  buildings  in  many  places,  and  still 
I  do  not  see  how  you  can  avoid  owning  and  paying  for 
all  the  primary  installation.  I  should  saj'  that  the  com- 
pany's responsibility  should  cease  at  the  secondary  ter- 
minals of  the  transformer. 

The  President:  Still  retaining  the  ownership  of  the 
meter? 

Mr.  Dion:  Yes.  I  would  like  to  sell  the  meter,  but 
the  conditions  of  meter  practice  are  such,  with  the 
necessity  of  changing  meters  and  that  sort  of  thing, 
that  3'ou  cannot  very  well  do  it.  But,  as  a  matter  of 
principle,  we  should  sell  the  meter.  We  should  own 
nothing  from  the  secondary  terminals  of  the  transfor- 
mer inside. 

Mr.  Woolsey  :  I  might  say  to  the  members  of  this 
Association  that  I  have  been  in  all  the  principal  cities 
in  the  LTnited  States,  and  that  the  rules  over  there  have 
been,  regardless  of  where  the  transformer  is  placed, 
(the  transformer  is  generally  placed  in  the  scuttle  hole 
in  the  fore  part  of  the  basement,  or  else  above  the  tran- 
som, above  the  stores  or  dwellings,  or  on  the  side  of  the 
dwellings,)  that  it  has  always  been  held  as  the  property  of 
the  lighting  company,  the  furnishing  of  the  wires  and  run- 
ning them  into  the  building  to  the  point  of  the  meter. 
They  also  have  a  clause  in  their  contract  with  the  com- 
panies there  that  all  material  used  belonging  to  the  com- 
pany, placed  with  screws,  is  always  the  properly  of  the 
company  furnishing  the  power;    there  is  also  a  clause  in 


their  laws  which  says,  that  in  case  anything  is  placed 
with  screws  in  the  building,  that  is,  not  nailed,  regard- 
less of  whatever  may  happen,  and  of  how  the  trouble 
occurs,  it  cannot  become  the  property  of  anybody  but 
the  person  who  put  it  there. 

The  President  :  How  about  the  question  Mr.  Wright 
raised  of  the  responsibility  to  the  operative  company  for 
damage  which  may  be  done  on  the  premises  to  the  pro- 
pert)'  of  the  company?  Mr.  Wright  is  speaking  from 
personal  experience  on  that  point,  I  believe,  and  un- 
doubtedly has  good  reason  tor  what  he  says. 

J.  J.  Wright:  It  is  not  only  the  ilamage,  hut  the 
alleged  damage.  It  just  occurs  to  me,  I  have  had  an 
elaborate  contract  drawn  up;  it  is  not  one  that 
woidd  scare  a  customer  at  all,  but  it  has  been  very  care- 
fully drawn,  and  as  a  consequence  of  the  study  of  several 
clever  legal  minds  to  cover  this  point  of  damage;  and 
any  member  of  the  .Association  who  has  a  mind  to  drop 
me  a  post  card  after  I  get  back,  I  shall  be  most  happy 
to  send  them  a  copy  of  it;  it  covers  the  point  most 
clearly  and  as  completely  as  it  can  be  done  legally.  If 
1  had  thought  1  would  have  brought  a  few  copies  over. 
(.Applause.) 

The  President:  The  next  questions  1  have  are:  "Should 
rent  be  charged  for  meters?  If  so,  what  would  be  a 
reasonable  rate?"  "  Should  rent  rates  for  power  and 
light  meters  be  the  same?"  "  Should  a  higher  rate  be 
charged  tor  larger  than  for  small  meters?  " 

J.  J.  Wright:  We  charge  meter  rent  on  all  watt 
meters.  The  only  kind  of  meter  we  use  which  we  don't 
charge  rent  for  (because  it  is  only  used  for  our  own  per- 
sonal guidance),  is  the  Kdison  electrolytic  meter  ;  but 
all  watt  meters  and  mechanical  meters  are  charged  rent 
for,  the  smaller  meters  at  the  rate  of  25  cents  per  month, 
and  the  larger  watt  meter,  direct  current,  at  the  rate  of 
50  cents  per  month.  We  find  it  necessary  to  do  so  on 
account  of  the  large  amount  of  repairs  these  meters  take 
and  the  high  original  first  cost.  The  consumers  com- 
plain in  some  cases  and  say  that  the  gas  company  does 
not  charge  for  meters.  They  are  thinking  now  of 
charging  for  them,  however. 

The  President:  The  fact  that  you  charge  for  it  indi- 
cates that  you  think  it  should  be  charged  for. 

J.  J.  Wright:  Yes. 

The  President:  Do  you  make  any  distinction  between 
power  and  light  meters? 

J.  J.  Wright:  No,  about  the  same  price.  There  is 
also  the  government  fee  to  be  taken  into  account  in 
charging  for  these  meters — the  government  inspection 
fee  of  $2,  which  also  has  to  be  paid  out  of  this  revenue. 

Mr.  Anderson  :  P)o  you  charge  meter  rent  on  all 
accounts? 

J.  J.  Wright:  On  all  accounts  where  meters  are  used. 
There  is  no  absolute  hard  and  fast  rule  ;  there  are  excep- 
tional cases,  but  the  rule  is  to  charge   on  all  accounts. 

Mr.  Anderson:  In  our  case  in  Windsor,  if  the  account 
does  not  run  to  $5,  I  charge  25  cents  ;  as  soon  as  ever 
it  reaches  that  point  1  drop  the  rate  ;  when  a  meter 
earns  that  amount  of  money  I  can  afford  to  throw  that 
meter  rent  off.  A  meter  rent  is  a  very  obnoxious 
charge,  as  you  all  know.  The  customer  of  course 
brings  up  the  claim  that  the  gas  company  makes  no 
charge  for  meters.  We  have  to  meet  that  with  the 
argument  that  the  electric  meter  costs  about  three  times 
what  the  gas  meter  does,  and  is  subject  to  a  great  many 
more  enemies.  But  there  are  a  great  many  cases  where 
it  is  very  hard  to  charge  a  meter  rent,  and  where  you 
have  accounts  running  $5,  $10,  $15,  $20  and  $30,3 
meter  rent  is  not  worth  arguing  with  the  customer  for. 
If  you  get  a  meter  rent  on  accounts  running  under  $5 
you  are  getting  all  that  you  practically  require.  The 
meter  rent  comes  out  of  the  people,  I  claim,  the  resi- 
dential consumers.  If  you  reach  those  customers  by  a 
meter  rent,  you  are  practically  reaching,  I  claim,  all 
that  is  required.  Commercial  lighting  will  generally 
run  over  $5,  so  that  for  commercial  lighting  we  hardly 
ever  get  any  meter  rent  ;  $3  a  year  is  perhaps  a  pretty 
fair  investment  to  collect  on  an  $18  or  $20  investment. 

The  President  :  Do  I  understand  that  $5,  without 
rental  for  the  meter,  is  regardless  of  the  number  of 
lights    a    customer    has  ?     If   he    had    100   lights    and 
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brought  in  S5,  would  that  warrant  you  in  dropping'   the 
meter  rent  ? 

Mr.  Anderson  :  As  soon  as  his  account  runs  to  S5  he 
would  paj'  no  rent  for  the  meter.  I  do  not  care  how 
many  lights  he  had,  as  soon  as  his  account  ran  to  $5 
per  month,  I  would  charge  him  no  meter  rent.  How- 
ever, I  believe  the  practice  with  a  great  many  com- 
panies is  that  they  charge  on  all  accounts.  In  Detroit 
I  find  that  the  custom  prevails  very  much  as  I  speak  of. 
I  have  followed  them  very  closely,  because  their  rates 
are  similar  to  ours,  and  we  can  always  meet  the  con- 
sumer in  Windsor  by  stating  that  our  rates  are  just  as 
low  as  they  are  in  Detroit,  and  that  practically  cuts  off 
any  complaints  that  we  may  have.  In  Windsor  we  use 
the  Schallenberger  meter  largely.  We  charge  a  cent 
and  one-half  per  ampere  hour,  with  a  discount  of  from 
5  to  33  ' ,;  per  cent. 

J.J.  Wright  :  You  can  afford  to  throw  off  the  meter 
rent  at  that. 

Mr.  .Anderson  :  I  do  not  claim  we  can  do  as  cheap 
lighting  as  i\Ir.  Wright  can  in  Toronto,  or  Mr.  Hunt 
in  London,  but  still  we  are  not  out  for  doing  business 
for  nothing. 

Mr.  Leyden  :  I  think  the  proper  business  principle  of 
running  an  electric  light  station  is  to  make  every  de- 
partment, if  possible,  pay  for  itself.  A  proper  system 
of  accounting  should  have  a  separate  department  for 
operating  and  maintenance  of  meters,  and  it  is  possible 
to  make  that  department  self-supporting.  For  that 
reason  I  think  it  is  only  fair  and  right  that  the  cus- 
tomer should  pay  the  rental  of  that  meter,  and  1  think 
that  S3  a  year  is  a  very  small  rental  ;  I  hardly  believe 
it  will  reimburse  the  station  manager  for  the  expense 
of  buying  and  maintaining  that  meter.  What  we 
usually  do  here  is  to  fix  a  meter  rental  of  about  20  per 
cent,  of  the  cost  of  the  meter  for  each  year,  whether  it 
is  a  small  or  large  meter.  Lighting  meters  usually  run 
about  the  same  price  ;  there  is  not  a  great  deal  of  dif- 
ference between  a  ten  ampere  meter  and  a  large  meter. 
Mr.  Hart  :  On  what  basis  do  you  arrive  at  20  per 
cent.,  charged  to  the  customer  on  the  meter  as  a  rental? 
Mr.  Leyden  :  I  always  figure  that  you  have  to  get 
about  six  per  cent,  return  for  the  money  invested,  then 
the  depreciation  of  that  meter  is  easily  eight  or  ten  per 
cent.,  that  makes  16  per  cent  ;  then  for  inspection  and 
any  incidental  charges,  4  per  cent,  is  a  very  small 
allowance,  so  that  20  per  cent,  will  hardly  pay  you. 

A.  A.  Wright  :  Our  custom  is  where  we  put  in 
meters  from  73^  to  10  amperes,  we  always  charge  25 
cents  a  month  rental  ;  and  as  the  last  speaker  says,  I 
believe  every-  department  should  maintain  itself.  When 
you  take  into  consideration  the  facts  that  you  have  to 
have  a  room  to  clean  those  meters  ;  have  to  have  a  man 
to  go  around  and  clean  them  and  look  after  them  ; 
and  when  you  consider  also  that  fire  occurs  frequently 
and  you  lose  one  or  two  meters  a  year,  and  when  you 
pay  for  inspection  and  one  thing  and  another  to  keep 
things  in  order,  I  don't  believe  $3  a  year  is  more  than 
a  good  christian  man  can  stand. 

Mr.  Leonard  :  I  would  like  to  call  the  attention  of 
the  convention  to  one  matter  which  slipped  through 
yesterday  without  creating  any  discussion,  that  was 
this  matter  mentioned  by  Mr.  Browne  in  regard  to  a 
day  load  for  lighting  stations  ;  he  proposed  an  idea 
which  it  seems  to  me  is  a  good  one.  The  idea  is  this, 
to  help  out  your  day  load  and  even  up  the  curve  and 
reduce  the  peak  in  comparison  with  the  other  parts  of 
your  load,  by  getting  on  customers  that  use  power 
during  the  day  at  hours  when  you  have  no  use  for  it  for 
lighting.  We  have  made  a  contract  with  the  Royal 
Electric  Company  covering  the  use  of  3,000  h.p.  for 
power  purposes,  whereby  we  use  the  power  only  during 
such  hours  as  it  would  not  ordinarily  be  required  for 
lighting  ;  we  have  a  perfect  right  to  use  the  power  any 
time  during  the  summer  up  to  seven  o'clock  in  the 
evening.  In  the  winter  months  we  are  obliged  to  shut 
down  our  power  at  four  o'clock,  which  accommodates  the 
lignting  station  to  such  an  extent  that  they  can  utilize 
the  same  apparatus,  the  same  lines  and  general  equip- 
ment for  power  purposes,  and  then  utilize  it  again  in 
the  evening  for    lighting   purposes.      I    don't    think  our 


case  is  any  different  from  the  case  of  many  others,  and 
if  our  users  had  this  thing  presented  to  them  in  the 
proper  light,  I  believe  that  a  large  amount  of  business 
could  be  obtained  by  local  lighting  companies  in  this 
way.  It  is  a  fact,  I  think  generally  recognised,  that 
there  is  very  little  work  done  in  a  shop  after  the  lights 
are  lit  ;  the  quality  of  the  work  is  inferior.  I  think  we 
notice  that  in  connection  with  cotton  mills  particularly-. 
I  am  referring  in  this  case  to  3,000  h.p.  in  connection 
with  the  Dominion  Cotton  Mills  Company  of  Montreal. 
Now,  small  manufacturers  and  such  institutions  as  that 
would  regulate  their  hours  of  work  so  as  to  enable 
them  to  use  this  cheap  power,  which,  perhaps,  they 
could  not  afford  to  use  at  the  higher  price  they  have  to 
pay  for  it  if  they  use  it  when  it  would  be  required  for 
lighting.  Lighting  companies,  on  the  other  hand,  can 
afford  to  let  power  under  those  conditions  very  much 
cheaper,  because  the  same  generating  capacity  and 
station  equipment,  as  well  as  the  lines,  are  utilized  so 
as  to  make  a  double  earning  capacity.  I  would  like  to 
hear  other  opinions  in  regard  to  this,  and  create  a  little 
discusion  on  the  subject. 

Mr.  Leyden  :  In  connection  with  Mr.  Leonard's  re 
marks,  I  might  saj-  we  have  made  quite  a  number  of 
contracts  here  for  power  on  the  basis  of  which  he 
speaks — that  is,  during  certain  months  in  the  year,  from 
the  1st  of  October  to  the  middle  of  March  ;  the  cus- 
tomer agrees  not  to  use  power  after  half  past  four  or 
five  o'clock.  Here  we  are  a  little  differently  situated  to 
what  they  are  in  Montreal,  in  that  the  city  time  is  about 
half  an  hour  beyond  the  standard  time;  that  is,  the  sun 
goes  down  here  twenty  odd  minutes  later  than  it  does 
in  Montreal,  so  that  we  carry  our  contracts  about  half 
an  hour  further  on  than  they  do  in  Montreal;  but  I  find 
comparatively  very  little  difficulty  in  persuading  manu- 
facturers to  accept  this  method  of  buying  power,  be- 
cause, in  the  first  place,  there  are  a  great  many  manu- 
facturers that  shut  down  during  the  winter  for  a  couple 
of  weeks  to  take  stock,  and  nearly-  all  the  manufacturers 
are  running  comparatively  light  during  those  months. 
The  manufacturers  here  in  town  are  largely-  iron  manu- 
facturers, and  it  happens,  fortunately  for  us,  that  their 
light  season  is  in  the  winter.  While  a  great  many  have 
objected  strenuously  to  the  idea  when  it  was  first 
broached  to  them,  w-hen  you  have  explained  to  them  all 
the  workings  of  the  thing  and  the  advantage  on  both 
sides,  and  the  advantages  of  a  cheaper  rata  for  power, 
because  you  can  make  a  very  marked  difference  in  your 
rate  for  power,  taking  all  the  advantages  into  considera- 
tion, it  is  not  a  very  difficult  matter  to  get  them  around 
to  your  way  of  thinking.  We  have  made  quite  a  num- 
ber of  contracts  on  that  basis. 

Mr.  Dion  :  May  I  ask  Mr.  Leyden  how  he  controls 
that.      Have  you  separate  circuits  for  them  ? 

Mr.  Leyden  :  We  have  to  trust  to  their  shutting  down 
at  the  time  the  contract  calls  for.  We  have  a  strongly 
worded  contract  ;  it  they  use  it  beyond  the  contract  we 
have  the  privilege  of  charging  an  extra  price  for  what 
they  use. 

Mr.  Gossler  :  In  reply  to  the  inquiry  of  Mr.  Dion,  I 
might  say-  we  have  quite  a  number  of  contracts  that 
apply  to  power  users  after  four  o'clock,  and  relying 
upon  their  honesty,  it  is  comparatively  an  easy  matter 
to  determine  when  they  do  or  do  not  use  it,  because  we 
know  the  circuits  they  are  on.  This  matter  of  using 
power  before  four  o'clock,  I  presume,  has  been  carried 
out  a  little  further  in  Montreal  than  in  any  other  town 
in  Canada,  at  least,  to  my  knowledge.  And  I  may  say 
that  last  winter,  at  the  time  of  our  very  heaviest  light- 
ing load,  our  day  load  represented  about  75  percent,  of 
the  very  highest  peak  load  that  we  had  at  first.  I  think 
that  was  rather  extraordinary,  at  least  from  the  records 
I  have  been  able  to  obtain,  and  at  present  our  day  peak 
load  is  very  considerably  beyond  the  peak  load  at  night. 
Mr.  Noxon  :  I  would  like  to  ask  these  gentlemen 
who  have  had  experience  with  the  day  load  whether 
they  have  many  requests  from  parties  using  power  for 
running  extra  time,  or  an  amendment  to  the  arrange- 
ment to  allow  them  to  use  it  after  four  o'clock,  which 
would  materially  affect  the  business  of  lighting  ?  Be- 
cause I  infer  that  many  manufacturers  having  made 
that  arrangement  would,  at  certain  seasons  of  the  year, 
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find  themselves  hampered  during  a  rush  of  business  by 
having  to  shut  down  at  four  o'clock. 

Mr.  Leonard  :  I  think  1  can  give  you  an  idea  that 
will  clear  up  what  you  have  in  mind,  and  relieve  you  as 
to  the  matter  of  interference  of  the  two  loads.  If  the 
contract  provides  that  the  nianvifacturer  close  down  at 
four  o'clock,  I  don't  think  there  will  be  any  ditViculty  in 
getting  the  load  back  again  by  7  o'clock,  and  at  7  o'clock 
you  have  generally  passed  the  peak  of  your  load  ;  after 
those  hours  anything  you  can  get  is  very  welcome. 

The  President  :  I  think,  perhaps,  I  can  assist  that  a 
little  further  by  a  personal  example.  We  have  one  case 
of  about  450  h.p.  where  th-^ir  contract  provides  that 
they  shall  have  the  privilege  of  using  about  450  h.p. 
during  twenty  hours  of  the  day,  and  during  the  other 
four  hours  of  the  day  the  maximum  of  their  require- 
ments shall  be  300  h.p.,  thereby  getting  about  33J3  per 
cent,  of  their  capacity  in  consideration  of  that  reduction. 
By  that  means  they  get  a  very  much  lower  rate  for 
their  450  h.p.  during  the  twenty  hours  and  300  h.p. 
during  the  four  hours  than  they  would  otherwise  he 
able  to  get,  for  the  reason  that  the  company  would  be 
obliged  to  get  the  full  return  on  the  150  h.p.  that  was 
cut  off  as  if  they  sold  it  in  light,  consequently  the  power 
consumer  would  have  to  pay  a  very  high  price. 

Mr.  Noxon  :  I  would  merely  ask  if  this  phase  of  the 
business  would  be  advisable.  The  reason  I  ask  this  is, 
because  we  are  proposing  to  go  into  furnishing  power 
by  making  a  contract.  Would  it  be  advisable  in  mak- 
ing a  contract,  provided  they  wanted  to  use  the  power 
continuously,  which  of  course  would  be  an  object,  to 
stipulate  that  we  would  make  a  provision  that  the  hour;-- 
from  four  to  eight  should  be  entirely  exempt  in  any 
case  ;  that  they  could  use  the  other  twenty  hours  in 
any  way  they  wished. 

Mr.  Leyden  :  That  is  a  form  of  contract  we  use. 

Mr.  Wyse  :  I  would  like  to  ask  Mr.  Gossler  if  his 
day  load  is  equal  to  his  peak  load  in  winter?  I  under- 
stood him  to  say  that  his  day  load  was  equal  to  or 
greater  than  his  peak  load  at  night  ;  does  that  apply  to 
the  peak  load  in  winter. 

Mr.  Gossler  :  If  I  remember  correctly,  I  think  I  said 
that  our  day  load  last  winter  at  the  time  of  our  very 
heaviest  load  w-as  approximately  75  per  cent,  of  the 
night  peak  load.  Next  winter  we  expect  to  be  in 
excess  of  the  night  peak  load. 

Mr.  Reesor  :  Mr.  Leyden  said  a  minute  ago  that  it 
would  make  a  material  reduction  to  a  customer.  I 
would  like  to  ask  how  much  reduction  do  you  propose 
to  make  between  a  customer  that  uses  it  from  7  to  6 
and  one  that  uses  it  from  7  to  4  in  the  afternoon. 

Mr.  Leyden:  I  don't  know  that  I  can  give  you  any 
positive  figures,  but  I  figure  it  would  be  about  25  per 
cent,  difference.  It  makes  a  very  great  difference  to 
you.  You  can  figure  about  how  much  your  full  capacity 
is,  so  much  horse  power  delivered.  If  you  can  sell  it 
twice,  if  you  get  75  per  cent,  of  the  value  of  it  for  each 
time,  you  are  getting  50  per  cent,  more  than  you  would 
in  the  rates,  taking  it  the  other  way. 

Mr.  Reesor:  If  a  customer  says  I  want  50  h.  p.,  and 
I  will  agree  to  take  it  from  7  to  4,  what  percentage 
would  you  say  ? 

Mr.  Leyden:  25  per  cent.,  at  least. 

The  President:  In  my  address  at  the  opening  of  the 
convention  I  took  occasion  to  refer  to  this,  for  the 
reason  that  I  regarded  it  as  being  probably  the  most 
important  question  for  operating  companies.  In  answer 
to  the  question  put  to  Mr.  Leyden  just  now  as  to  the 
difference  between  the  man  who  would  use  up  to  four 
o'clock  in  the  afternoon,  and  another  one  who  would  re- 
quire to  use  up  to  six,  you  can  arrive  at  it  by  determining 
how  much  revenue  you  would  get  out  of  that  amount 
of  power  during  those  two  hours  from  lighting.  Light- 
ing during  those  two  hours  is  a  necessity,  you  can't  get 
along  without  having  the  light  ;  therefore,  assuming 
that  you  can  sell  electric  lighting,  how  much  revenue 
can  you  get  from  the  lighting  for  those  two  hours  out 
of  that  amount  of  power?  Having  determined  how 
much  revenue  you  want  from  the  power  for  the  entire 
day,  you  will  he  able  to  know  how  much  you  can  afford 
to  get  out  of  it  during  those  two  hours  of  lighting,  and 


the  balance  devoted  to  selling  the  power  at  a  cheaper 
rate.  In  other  words,  you  have  a  given  plant  out  of 
which  you  must  get  a  certain  return;  that  certain  return 
for  lighting  only  must  come  out  of  those  two  hours. 
If  you  can  get  that  return,  plus  50  per  cent.,  by  selling 
the  power  during  the  rest  of  the  day,  outside  of  those 
two  hours,  evidently  you  can  afford  to  sell  that  power 
for  only  50  per  cent,  of  what  you  get  for  the  other  two 
hours.  I  will  now  ask  Mr.  Plews  to  read  his  paper, 
entitled,  "The  Protection  of  Low  Tension  Wiring  against 
Dangerous  High  Potential  Currents."  It  is  a  short  paper, 
but  it  is  on  a  subject  that  is  very  likely  to  engage  your 
attention  very  thoroughly,  and  it  will,  undoubtedly,  call 
for  a  considerable  amount  of  discussion.  In  order  to 
assist  Mr.  Plews  in  the  demonstration  of  his  paper,  and 
to  enable  him  to  answer  any  questions  you  may  wish 
to  put  to  him  in  a  way  that  will  appeal  to  you,  Mr. 
Wickens  has  kindly  loaned  us  a  blackboard  which  we 
will  have  set  up  before  you,  and  Mr.  Plews  can  mark 
his  diagram  on  that. 

.Mr.  Plews  then  read  his  paper.      (See  page  162.) 

The  President  :  This  is  perhaps  the  most  important 
paper  that  we  have  had  for  some  time  ;  it  is  one  that 
interests  us  all  very  keenly,  and  we  must  very  highly 
compliment  Mr.  Plews  if  he  has  accomplished  success- 
fully the  device  which  he  has  set  forth  here.  It  is 
something  that  should  be  immediately  put  into  service 
if  it  is  one  that  can  be  relied  upon  to  accomplish  what 
he  says,  and  we  certainly  thank  him  very  highly  for 
bringing  it  to  our  attention. 

(Mr.  Plews  at  this  point  drew  a  diagram  on  the 
blackboard  illustrating  the  apparatus  described  in  his 
paper,  and  by  means  of  it  answered  many  questions 
which  the  members  asked  as  to  the  method  of  use,  its 
reliability,  etc.) 

The  President  :  I  think  the  most  cordial  thanks  of 
this  convention  should  be  extended  to  Mr.  Plews  for 
exploiting  what  he  has  done  so  far,  and  even  if  it  be 
not  complete,  it  certainly  is  a  step  in  the  right  direction, 
and  we  should  certainly  assist  him  all  we  can  to  acci>m- 
plish  the  results  desired,  without  introducing  other 
elements  of  danger.  I  move  that  the  thanks  of  the 
convention  be  extended  to  Mr.  Plews.  (.Applause.) 
Now,  we  will  hear  from  Mr.  Leonard. 

Mr.  Leonard  read  his  paper,  entitled  "Transformer 
Economy."     (See  page  154.) 

The  President  :  Gentlemen,  it  is  too  late  to  under- 
take any  remarks  to-night  on  this  paper,  but  I  think  I 
can  say  that  it  is  one  that  every  one  of  us  can  take 
home  when  we  get  the  printed  form,  read  it  over  care- 
fully and  attentively,  study  it,  and  bring  it  to  the 
attention  of  our  associates  in  our  companies.  It  strikes 
the  key  note  of  one  of  the  most  important  economies  of 
central  station  operating.  I  hope  that  to-morrow 
morning,  after  the  election  of  officers,  upon  the  resump- 
tion of  the  papers  you  will  be  prepared  to  take  up  the 
discussion  of  this  paper  thoroughly. 

The  convention  adjourned  at  4:45  p.m.,  to  re- 
assemble on  Friday  morning. 

At  5  p.  m.  the  members  and  friends  were  privileged, 
by  courtsey  of  the  Hamilton,  Grimsby  and  Beams- 
ville  Electric  Railway  Co.,  to  enjoy  an  excursion  over 
the  company's  lines,  21  miles  in  length,  traversing  one 
of  the  most  picturesque  and  beautiful  districts  of 
Canada.  On  returning  to  Hamilton  a  visit  of  inspec- 
tion was  made  to  the  terminal  station  of  the  Electric 
Light  &  Power  Co. 

THE    B.4NQUET. 

Upwards  of  one  hundred  members  and  guests  parti- 
cipated in  the  annual  banquet.  It  was  the  first  event 
of  the  kind  held  in  the  handsome  dining  hall  of 
•  the  New  Royal  hotel.  The  menu,  as  well  as  the  service, 
displayed  the  skill  of  the  management.  The  President, 
Mr.  W.  H.  Browne,  discharged  in  an  acceptable 
manner  the  duties  of  chairman  and  toast  master.  The 
following  gentlemen  occupied  places  of  honor  :  His 
Worship,  Mayor  Teetzel,  Hon.  J.  M.  Gibson,  Hon. 
Mr.  Shepherd,  United  States  Consul,  ex-President  J.  J. 
Wright,  President-elect  A.  A.  Dion,  Mr.  A.  F.  Pirie, 
ex-president  A.  B.  Smith,  Mr.  Fred  Thompson,  Mr, 
John  Moodie,  Mr.  John  Knox,  Mr.  John  Patterson. 
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The  following-  toasts  were  diil)'  honored  :  "  The 
Queen,"  followed  by  the  National  Anthem  ;  "  Our 
Association,"  responded  to  by  Mr.  J.  J.  Wright,  first 
President  of  the  Association  ;  "  Our  Cluests,"  replied  to 
by  Col.  Shepherd,  U.  S.  Consul  ;  "  Our  Rights  and 
Wrongs,"  response  by  Mr.  Stephen  Noxon,  of  Ingersoll  ; 
"  Hamilton,  the  Electric  City,"  response  by  iMayor 
Teetzel  ;    "The    Press,"  response    by    Mr.    A.  F.  Pirie. 

The  proceedings  were  further  enlivened  by  excellent 
instrumental  and  vocal  music. 


THIRD  DAY. 
The  convention  resumed  at  9.30  a.m.  President 
Browne  called  the  convention  to  order,  and  said  :  Before 
proceeding  to  the  normal  order  of  business,  I  have  a 
telegram  which  should  have  been  read  at  our  entertain- 
ment last  evening.      It  is  as  follows  : 

"Ottawa.  For  Banquet  lo-niijlit.  Report  passenjjers  c.irried 
by  electric  riiilway^  in  Canada  last  year  reached  the  100  niillion 
mark.      Georjje  Johnson,  Statistician." 

The  President  :  The  first  business  we  have  to  attend 
to  this  morning  is  the  election  of  officers,  and  for  the 
ofiice  of  President  the  Nominating  Committee  has  men- 
tioned the  name  of  Mr.  A.  .'\.  Dion,  of  Ottawa.  (I.oud 
and  prolonged  applause.)  After  that  it  is  not  necessary 
for  me  to  ask  for  any  other  names.  I  think  I  can  salely 
say,  with  the  approval  of  the  convention,  that  Mr.  A. 
A.  Dion  will  be  our  next  president. 

Mr.  Dion  was  declared  elected  to  the  office  of  President. 

The  President  :  The  Nominating  Committee  has 
offered  for  the  position  of  ist  Vice-President  the  name 
of  Mr.  Geo.  Black,  of  Hainilton. 

Mr.  Carroll  :  1  have  much  pleasure  in  presenting  the 
name  of  Mr.  E.  E.  Cary,  and  in  doing  so  call  for  a 
ballot.  I  think  we  need  young  blood  and  active  workers 
in  the  .Association. 

The  President  :  Mr.  Carroll  offers  the  natiie  of  Mr. 
E.  E.  Cary. 

Mr.  Leonard:  I  think  I  can  heartily  approve  of  the 
name  Mr.  Carroll  offers,  and  of  the  suggestion  that  we 
need  young  blood  ;  and  while  we  all  appreciate  Mr. 
Black,  those  of  us  who  enjoyed  the  hospitality  of  the 
rear  end  of  the  room  last  evening  cannot  help  but  feel 
that  there  is  a  possibility  of  a  whole  lot  of  young  blood 
being  proposed  or  ofTered  by  Mr.  Cary,  and  to  the  in- 
tent that  we  may  receive  the  sense  of  the  Association 
in  that  matter  I  have  pleasure  in  seconding  Mr.  Carroll's 
nomination. 

Mr.  Black  :  Will  you  allow  me  to  withdraw  from 
nomination.  I  would  like  to  see  the  nominations  go 
in  unanimously.  My  nomination  was  a  surprise  to  me 
at  the  time  ;  1  was  not  in  the  room  yesterday  when  the 
cominittee  reported,  and  if  you  place  Mr.  Cary  in  the  posi- 
tion of  ist  Vice-President  you  will  have  a  good  man  there. 

Mr.  Kammerer  :  As  Mr.  Black,  who  is  my  choice  as 
first  Vice-President  of  this  Association,  has  seen  fit  to 
withdraw,  1  desire  to  say  a  few  words.  The  Canadian 
Electrical  Association  is  an  association  of  central  station 
men,  telephone  men  and  telegraph  inen,  and  as  such  I 
cannot  support  Mr.  Cary.  Mr.  Cary  is  a  supply  tnan  ; 
I  am  a  supply  man,  and  I  think  we  should  not  take  a 
leading  part  in  the  principal  offices  in  the  Canadian 
Electrical  Association.  As  members  of  the  Executive 
Committee,  it  is  all  right  ;  we  serve  our  place  in  that 
way,  but  as  I  said  before,  it  is  an  association  of  central 
station  managers,  of  central  station  people,  of  telephone 
people  and  telegraph  people  ;  let  them  take  care  of  it, 
let  the  supply  men  step  down  and  do  the  entertaining  if 
you  like  ;  that  is  what  we  are  here  for.  I  have  much 
pleasure  in  nominating  a  central  station  man  whom  I 
think  you  will  all  join  me  in  saying  is  a  good  bright 
fellow,  and  that  is  Mr.  Noxon,  of  Ingersoll. 

Mr.  Carroll  :  I  think  those  remarks  come  with  ill 
grace  from  our  friend,  Mr.  Kammerer,  for  this  reason, 
that  he  has  been  on  the  board  himself,  and  he  is  a  sup- 
ply man  ;  and  I  have  been  on  the  board  myself  nine 
years  and  I  am  a  supply  man. 

Mr.  Kammerer:  I  think  our  friend  Carroll  has  mis- 
understood me.  1  spoke  with  -eference  to  an  executive 
officer  of  the  Association  —  president,  ist  vice-president, 
or   2nd   vice-president.      As    members  of  the   executive. 
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Mr.  Leonard:  I  think  Mr.  Kammerer  is  making  a 
wrong  assumption  when  he  assumes  this  is  an  .Associa- 
tion of  telegraph,  telephone  and  electric  light  men.  I 
think  that  the  supply  inen,  perhaps,  make  the  largest 
contingent  that  we  have  with  us,  and  if  it  was  not  for 
the  support  and  strength  the  Association  receives  from 
the  supply  men,  I  think  we  would  have  a  very  uninter- 
esting and  very  small  society.  Supply  men  have,  of 
course,  personal  interests  to  work  for,  but  1  do  not  think 
that  there  is  any  member  here  who  is  in  the  supply 
business  who  would  be  elected  to  an  office  such  as  the  first 
or  second  vice-president  of  this  Association  and  would 
so  bemean  himself  as  to  work  that  position  for  his  per- 
sonal benefit  or  tor  the  benefit  of  his  company.  (Hear, 
hear.)  I  firmly  believe  that  this  Association  should  be 
run  in  the  interests  of  central  stations,  and  what  is  the 
interest  of  the  central  station  is  the  interest  of  the  supply 
man.  Of  course,  we  have  heretofore  had  a  number  of 
central  station  men,  representative  men  who  have  the 
management  of  the  largest  stations  in  the  country,  and 
it  is  difficult,  I  think,  for  some  of  the  smaller  central 
station  men  to  fill  this  position  so  well  as  some  of  our  sup- 
ply men.  The  largest  central  station  men  have  had  their 
turn.  I  think  now  it  is  about  time  to  give  the  supply  men 
a  chance,  and  see  what  they  can  do.      Let  us  try  it  once. 

Mr.  Higman  :  I  would  say  that  the  original  intention, 
so  far  as  I  understand  the  matter,  was  that  this  Asso- 
ciation should  include  all  branches  ot  applied  electricity, 
and  1  have  heard  coinplaints  made  within  the  past  year 
or  two  that  there  has  been  a  tendency  to  make  it  wholly 
an  electric  lighting  association.  Personally,  I  have  no 
objection,  but  it  we  are  to  maintain  that  broad  charac- 
ter of  the  Association,  I  think  we  should  keep  in  touch 
with  the  other  branches,  and  personally  there  is  no  one 
in  this  room  to-day  whom  I  would  sooner  see  in  the 
ofiice  than  my  friend  Mr.  Cary.  Those  are  my  senti- 
ments. I  think  we  should  try  and  keep  the  broad  lines 
of  the  Association,  and  include  all  of  them  in  its 
management. 

Mr.  Bonner  :  I  would  like  to  ask  a  question.  It  it 
were  not  for  the  supply  men,  how  long  would  our  good 
friends  in  the  lighting  business  and  in  the  telephone 
business  and  in  the  telegraph  business  continue  in 
business,  or  when  would  they  have  gotten  into  busi- 
ness ?  If  they  are  so  dependent  on  the  supply  men  in  a 
business  way  and  for  the  furtherance  and  improvement  of 
all  their  interests,  why  can  not  the  supply  men  serve  an 
Association  of  electric  light,  telephone  and  telegraph 
men  in  the  same  tnanner  ?  I  think  the  whole  thing 
works  in  together  ;  we  are  interested  alike  for  one 
common  purpose,  the  improvement  and  success  ot  the 
business  as  a  whole,  and  why  should  we  not  work 
together  in  our  Association  ? 

Mr.  Woolsey  :  As  far  as  I  am  concerned  personally, 
I  have  no  objection  to  Mr.  Cary's  appointment  as  vice- 
president,  but  from  years  of  experience  in  the  electric 
lighting  field  among  the  various  associations  connected 
with  it  in  different  parts  of  the  country,  it  has  been  found 
that  the  election  of  supply  manufacturers  or  their  em- 
ployees, or  the  manufacturers  of  apparatus,  as  officers, 
from  the  president  down  to  the  secretary  and  treasurer, 
has  never  been  found  to  the  advantage  of  the  Associa- 
tion itself  ;  it  has  been  tried  time  and  time  and  again, 
and  especially  four  years  ago  in  the  State  of  New  York, 
it  was  tried  to  the  detriment  of  the  association — not 
that  the  inen  of  the  supply  department  or  the  manulac- 
turers  are  not  men  who  are  responsible  and  capable  of 
holding  those  positions,  but  it  was  found  to  be  a  detri- 
ment. The  people  in  connection  with  lighting  com- 
panies are  men  who  are  just  as  intelligent  as  the  men 
who  are  representing  manufacturers.  I  believe  we  can 
find  to-day  men  amongst  those  who  are  representing 
the  electric  light  companies  who  are  as  capable  as  we 
to  fill  those  positions,  and  it  is  no  more  than  right  that 
these  men  be  given  the  privilege  before  the  men  outside 
are  taken  in.  It  is  well  enough  for  us  to  take  a  part 
and  to  assist  in  every  possible  way,  bnt  as  to  our  taking 
an  active  part  in  these  offices,  I  think  it  is  entirely  wrong. 

Mr.  Dion  :  I  Wish  to  say  that  I  am  sorry  this  ques- 
tion was  raised  at  all.      Until  now  I  think  the   question 
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of  a  division  between  supply  men  and  cantral  station 
men  was  never  raised.  I  think  it  is  a  mistake  to  raise 
it  ;  this  Association  is  not  old  enough  or  larfje  enough 
to  draw  any  lines  between  any  classes  of  members;  we 
want  all  the  member<,  we  want  their  assistance,  we 
want  their  work.  This  association  has  two  principal 
objects,  one  is  the  furtherance  of  the  interests  of  the 
companies  which  the  members  represent  generally;  the 
other  is  the  acquirement  of  knowledge  in  our  calling. 
We  know  that  for  both  of  these  objects,  and  especially 
for  the  last  one,  we  have  to  depend  in  a  very  large 
measure  on  supply  men.  The  papers  which  are  read 
here  and  which  contribute  so  much  to  the  increase  of 
our  knowledge,  are  generally  the  result  of  the  study 
and  experience  of  men  engaged  in  manufacturing,  or  the 
supply  men.  Then  i(  you  admit  that  we  owe  a  con- 
siderable part  of  our  success  and  the  success  of  our 
Convention  to  the  efforts  of  the  supply  men,  if  you  put 
them  on  your  committees  and  get  them  to  pertorm  the 
work  of  the  .'Association  as  they  have  done,  some  of 
them  in  such  an  eflicient  manner,  is  it  right  to  debar 
them  from  the  only  little  reward  we  can  offer  them  in 
the  way  of  honors?  I  do  not  think  it  is  fair  ;  un- 
doubtedly it  would  be  wrong  to  allow  men,  it  they  must 
be  considered  apart  trom  the  other  members  as  a  class, 
to  control  the  affairs  ot  the  .Association  to  the  exclusion 
of  the  station  men.  There  is  no  question  that  that  would 
be  wrong,  but  I  do  not  think  there  is  any  danger  ot 
that  for  some  years  to  come  at  least,  and  in  the  mean- 
time I  should  like  that  we  should  forget  that  there  is 
any  division  between  us  whatever.      (.Applause.) 

Mr.  Bonner:  I  should  like  an  opportunity  to  qualify 
a  statement  I  made  to  this  extent.  It  is  possible  the 
members  here  may  have  understood  or  inferred  from 
what  1  stated  that  I  had  an  impression  that  station 
men  and  telephone  men  and  telegraph  men  were  not 
as  equally  capable  of  developing  the  business  as  supply 
men;  that  was  not  my  meaning  at  all.  It  is  simply  this, 
that  we  are  in  the  business  of  supplying  apparatus,  and 
even  so,  we  are  at  the  same  time  greatly  dependent  up- 
on the  station  men  to  give  us  ideas  regarding  the  practi- 
cal effect  or  operation  of  what  we  supply,  and  to  that 
extent  we  are  dependent  upon  them,  but  it  is  simply  the 
working  together  of  the  two  interests  that  makes  us,  as 
I  feel,  equally  interested  in  the  success  of  this  .Associa- 
tion. 

Mr.  Kammerer  :  While  it  may  not  be  written  in  the 
laws  of  thfe  .Association  or  in  the  by-laws  of  the  Associa- 
tion that  supply  men  are  not  competent  to  hold  the 
position,  yet  it  is  the  unwritten  law,  and  one  in  which 
the  older  membeis  that  are  here  now  will  bear  me  out 
in  (I  refer  particularly  to  Mr.  ^'ule,  Mr.  Black,  Mr.  J.  J. 
Wright  and  Mr.  Thomson),  that  it  was  always  under- 
stood to  be  an  .Association  of  central  station  managers, 
telephone  people  and  telegraph  managers,  and  those 
actively  interested  in  that  business,  and  not  of  supply 
men.  While  Mr.  Dion  says  he  has  never  heard  the 
question  raised  before,  I  may  say  I  have  attended  the 
Association  since  1892  —  I  think  eight  or  nine  meetings 
— and  at  three  of  those  meetings  1  did  hear  it  mentioned 
and  discussed",  and  finally  settled  with  the  old  members, 
that  it  was  not  the  thing  for  supply  men  to  hold  the 
position  of  president  or  first  or  second  vice-presidents. 
Mr.  Yule  :  Mr.  Kammerer  was  vice-president  one 
year  himself. 

Mr.  Kammerer  :  Let  me  set  you  right  there.  At  the 
time  I  held  the  position  I  was  proprietor  of  a  central 
station. 

Mr.  Carroll  :  1  would  like  to  say  this,  that  that  senti- 
ment has  really  crippled  our  .Association  to  some  extent, 
and  you  have  crippled  your  telephone  interests  and  your 
telegraph  interests  by  just  such  remarks  as  those  from 
Mr.  Kammerer.  Why  should  we  draw  the  line  between 
the  telephone  and  telegraph  and  central  station  and 
the  supply  men  ?  What  he  saj-s  sounds  very  nice,  but 
it  does  not  follow  out  in  the  history  of  this  .Association. 
I  have  been  a  member  nine  years  and  I  know  the  history 
of  it.  \'ou  have  crippled  your  telegraph  interests  and 
your  telephone  interests,  and  if  you  continue  on  with 
your  supply  interests  you  are  going  to  have  fewer 
members  than  you  have  got  here  now. 

The    President  :  As    between    Mr.    Carroll    and    Mr. 


Kammerer,  it  would  appear  that  the  withdrawal  by  Mr. 
Black  of  his  name  takes  out  ot  the  discussion  the  ques- 
tion of  distinction  between  telephone  and  telegraph  men 
and  the  supply  men,  and  the  nomination  of  Mr.  N'oxon 
leaves  the  question  entirely  between  central  stations, 
electric  lighting  stations  and  supply  companies.  Mr. 
Black  has  withdrawn,  therefore  I  think  any  further 
reference  to  the  question  of  telephone  and  telegraph 
men  has  been  taken  out  ot  the  discussion  by  Mr.  Black's 
own  action.  The  situation  would  now  appear  to  be  as 
between  the  supply  department  and  the  operators  of 
electric  lighting  stations. 

Mr.  Higman  :  I  think  it  is  a  little  unfortunate  to 
make  that  division.  1  would  lose  sight,  if  possible,  of 
the  occupation  of  those  who  have  been  nominated  I 
would  not  say  it  was  between  the  suppl)'  men  and  elec- 
tric light  men. 

The  President:  1  will  accept  Mr.  lligman's  correc- 
tion. The  idea  that  1  had  in  mind  was  that  Mr.  Black, 
by  having  withdrawn  his  name,  took  out  of  the  dis- 
cussion the  question  of  telephone  and  telegraph  inter- 
ests, but  Mr.  Higman  is  correct  in  saying  that  it  is  not 
a  question  between  supply  men  and  electric  lighting 
companies,  but  it  is  a  question  of  having  all  interests 
represented.  Theiefore  1  will  withdraw  my  remark. 
Mr.  Leonard  :  I  move  we  proceed  to  ballot. 
Mr.  Noxon  :  I  feel  it  a  great  compliment  to  have  my 
name  mentioned  in  connection  with  the  V'ice-Presidency 
of  this  -Association,  but  I  hope  further  that  my 
nominator  will  do  me  the  justice — do  me  the  kindness, 
at  any  rate — of  withdrawing  my  name  from  connectit)n 
with  this  position.  I  certainly  would  feel  that  I  would 
be  under  great  obligation  to  the  -Association  were  my 
name  acceptable  to  them  in  that  capacity  to  serve  to 
the  best  of  my  ability,  but  at  the  same  time  I  do  not 
feel  that  1  have  any  claim  whatever  upon  the  considera- 
tion of  this  Association  for  such  an  honor  as  that,  and 
I  would  therefore  kindly  ask  my  nominator  to  withdraw 
my  name  from  the  convention   altogether. 

Mr.  Gossler  :  1  second  Mr.  Leonard's  motion  to 
bring  the  question  to  a  ballot. 

Mr.  Carroll  :  1  cannot  see  how  you  can  have  any 
ballot,  as  there  is  only  one  name  before  the  .Association; 
Mr.  Noxon  has  withdrawn  his  name. 

The  President  :  I  cannot  agree  with  you ;  Mr.  Noxon 
has  only  asked  that  his  nominator  withdraw  his  name, 
but  Mr.  Noxon  has  not  withdrawn  himself.  Before  1 
put  the  question  I  desire  to  know  if  there  be  any  other 
nominations  desired  to  be  proposed  for  the  office  of  ist 
Nice-President  ? 

-A.  -A.  Wright  :  Will  you  allow  me  to  draw  the  atten- 
tion of  this  -Association  to  one  thing — that  this  tempest 
in  a  tea  pot  has  not  been  raised  by  central  station  men. 
Mr.  .Anderson  :  Mr.  President,  I  am  only  a  new 
member  of  this  Association  ;  this  is  the  first  convention 
1  have  attended  ;  I  have  never  heaid  of  the  jealous 
feeling  that  is  said  to  exist  in  this  Association.  1  wish 
to  endorse  what  the  last  speaker  said — I  do  not  believe 
it  comes  from  the  central  station  men.  1  regret  very 
much  that  the  remarks  have  been  as  pointed  as  they 
have  been.  Perhaps  1  may  strike  the  key  note  when 
I  say  it  may  arise  from  a  little  jealousy  on  the  part 
of  the  supply  men,  because  I  do  not  believe  it 
arises  from  the  central  station  men.  As  far  as 
the  success  of  this  Association  is  concerned,  it  de- 
pends largely,  sir,  on  the  manner  in  which  we  hold 
together.  As  far  as  the  supply  men  are  concerned,  I 
think  they  are  linked  together  with  the  central  station 
men,  and  we  cannot  deprive  them  of  their  right  as 
members  of  this  Association  to  hold  office  and  get  part 
of  the  honors,  while  I  believe  it  would  be  in  the  interests 
of  the  -Association  to  divide  these  honors  fairly  and 
equally.  I  just  wish  to  express  my  sentiments  in  this 
way,  that  in  union  is  strength  ;  do  not  let  these  jeal- 
ousies creep  into  our  Association  and  thereby  injure  it. 
There  is  no  supply  man  on  the  floor  but  what  I  would 
welcome  and  be  glad  to  see  hold  one  of  the  offices  of 
this  Association.  My  acquaintance  w-ith  Mr.  Carj'  is 
limited,  but  1  think  he  would  make  a  splendid  man  for 
the  position,  and  as  a  central  station  man  I  have  no 
hesitation  in  supporting  any  supply  man  for  one  of  the 
vice-presidencies  of  this  Association. 
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Mr,  Kammerer:  One  word.  M}"  nioti\'e  has  been  questioned 
by  Mr.  A.  A.  Wrii^ht,  of  Renfrew.  My  motive  was  to  carry  out 
what  the  Association  was  originally  intended  for  and  started  for, 
and  I  challenge  Mr.  Wright  to  prove  or  to  say  that  I  am  not  right 
in  what  I  am  contending  for  this  morning. 

Mr.  Carroll:  I  challenge  him,  for  he  was  one  of  the  officers, 
and  was  a  supply  man  at  the  time.      (Cries  of  question,  question.) 

A.  A.  Wright:  I  suppose  1  have  the  right  of  reply  to  Mr. 
Ivanniierer. 

The  President:  Vou  have  the  privilege  from  the  President  of 
replying. 

A,  A.  W^right:  I  do  not  want  anyone  to  think  thai  I  was  casting 
any  slurs  upon  Mr.  Kammerer,  but  I  merely  wished  to  draw  atten- 
tion to  the  fact  that  central  station  men  were  anxious  to  have  this 
thing  run  evenly,  smoothly  and  nicely,  and  I  believe  Mr.  Kam- 
merer is  acting  in  good  faith  and  is  speaking  what  he  believes: 
I  do  not  doubt  it  in  the  least.  Whether  he  is  right  or  wrong  is  a 
matter  for  us  to  decide  when  we  vole,  and  it  is  not  necessary  for 
us  to  go  into  this  thing  particularly,  but  vote  as  we  like  .and  have 
no  disturbance. 

Mr.  Carroll:  There  is  a  second  nomination  for  1st  Vice-President; 
I   have  not  heard  it  seconded. 

The  President  :  I  was  not  aware  it  required  to  be  seconded,  b\U  that 
there  may  be  no  question 

Mr.  Thomson  :   I  second  it. 

The  President  :  Before  I  put  the  question,  I  desire  to  say,  the 
position  of  the  President  in  this  matter  ia  rather  different  from 
what  it  is  on  matters  ordinarily  before  the  convention  ;  and  I 
hesitate  to  make  any  remarks  whatever,  and  will  absolutely 
refuse  to  express  my  opinion  pro  or  con.  On  everything  else 
except  the  nomination  of  officers  I,  during  the  time  that  I  have 
been  and  will  be  President,  propose  to  have  my  say,  and  I  think 
I  have  exhibited  that  tendency  in  this  convention,  but  I  do  wish 
that  the  result  of  this  vote  shall  be,  not  the  creation  of  any  ill- 
feeling,  not  the  creation  of  any  severance,  but  the  cementing 
together  of  all  the  interests  belonging  to  this  Association. 
(Applause.)  I  would  have  preferred  that  the  candidates  for  this 
office  should  have  been  confined  to  one  name,  or  if  there  must  be 
more  than  one  name,  several  names  ;  and  I  was  rather  pleased 
when  I  found  that  Mr.  Black  had  been  proposed  by  the  Nominat- 
ing Committee,  and  that  Mr.  Cary  had  been  proposed  by  independ- 
ent nomination.  The  issue  would  have  been  better  for  all  of  us 
if  Mr.  Black,  Mr.  Car)"  and  Mr.  iXoxon  had  been  offered  for  our 
votes,  but  as  Mr.  Black  has  withdrawn,  the  question  is  left  for  you 
now  to  decide  as  to  whether  you  believe  it  is  desirable  in  the  in- 
terests of  the  Association  that  a  man  who'  is  representing  an 
operating  company,  or  a  man  who  is  representing  a  supply  com- 
pany, both  of  them  personally  very  popular  men,  shall  represent 
the  interests  of  this  Association  in  an  official  capacity.  Now, 
gentlemen,  the  ballot  will  be  taken  by  each  one  writing  the  name 
of  his  candidate  upon  a  piece  of  paper,  and  I  will  appoint  as 
tellers  Mr.  Black  and  Mr.  Anderson.  Associate  members  are 
not  entitled  to  vote,  therefore  when  the  tellers  pass  around  and 
receive  the  ballots  of  each  one,  you  will  kindly  see  that  they  are 
active  and  not  associate  members.  Gentlemen,  in  order  to 
facilitate  our  progress  this  morning,  while  the  tellers  have  your 
votes  for  ist  Vice-President  before  them  for  consideration,  we 
will  take  up  the  question  of  the  election  to  the  office  of  2nd  V^ice- 
President,  and  the  name  presented  by  the  Nominating  Committee 
is  Mr.  P.  G.  Gossler,  of  Montreal.    (Applause  loud  and  prolonged.) 

The  President  :  I  cannot  find  anybody  who  has  got  the  name  of  any- 
body else  ;  therefore  Mr.  Gossler  is  2nd  Vice-President.  (Applause.) 
The  names  presented  by  the  Nominating  Committee  for  members  of 
the  Executive  Committee,  for  re-election  from  the  old  board,  include 
that  of  Mr.  E.  E.  Cary,  who  has  been  ballotted  for  for  the  office  of  Ist 
Vice-President.  Should  it  occur  that  he  will  have  a  majority  of  the 
votes  for  that  position,  some  other  name  will  require  to  be  presented  for 
the  Executive  Committee  ;  therefore  I  will  at  the  moment  offer  for 
vour  consideration  only  four  names  of  the  old  cominillee  :  Mr.  J.  J. 
Wright,  Toronto  ;  Mr.  A.  B.  Smith,  Toronto  ;  Mr.  Ormond  Higman, 
Otta«a  ;  and  Mr.  John  Carroll,  Montreal. 

Mr.  Higman  :  I  would  ask  you  to  withdraw  my  name  ;  I  have 
been  on  the  committee  now  for  a  long  time,  almost  since  the 
flood  I  was  going  to  say  -since  the  formation  of  the  Association 
— and  I  would  like  to  give  place  to  somebody  else. 

The  President  :  Mr.  Higman  can  only  give  place  to  somebody 
else  on  this  occasion  by  nominating  somebody  else. 

Mr.  Wickens  :  I  would  like  to  nominate  Mr.  Black  to  fill  that 
position. 

Mr.  Can  oil  :  While  I  would  like  to  see  Mr.  Black  on 
the  committee,  he  has  got  to  go  in  on  the  second  ballot.  Under 
the  constitution  we  have  to  elect  five  of  the  present  board. 

The  President  :  I  have  mentioned  the  names  of  only  four  of  the 
five  because  Mr.  Cary  is  imder  consideration  by  the  tellers 
for  the  office  of  1st  \'ice-President.  In  order  to  make  the  road 
clear  for  the  election  of  five  gentlemen  of  the  old  board,  I  can 
announce  now  the  result  of  the  vote  for  the  office  of  1st  \'ice- 
President  :  Mr.  Noxon  has  received  26  votes,  Mr.  Cary  29. 
Mr.  Cary  therefore  is  declared  to  be,  by  the  choice  of 
this  convention  at  present  assembled,  ist  Vice-President  for  the 
incoming  year.  (Applause.)  Now,  therefore,  we  have  to  con- 
sider for  the  Executive  Committee  entitled  to  be  re-elected  from 
the  old  board  :  Messrs.  J.  J.  Wright,  A.  B.  Smith,  O.  Higman, 
John  Carroll,  and  one  other,  and  Mr.  Wickens  lias  nominated  Mr. 
Geo.  Black.      Are  there  any  other  nominations  ? 

Mr.  Cary:  I  would  request  Mr.  Higman  to  give  his  consent  to 
serve,  because  we  will  be  in  Ottawa  next  year,  and  outside  of  the 
great  value  of  Mr.  Higman's  services  in  the  past,  and  what  I  know 
they  will  be  in  the  future,  I  hardly  think  he  realized  that  we  were 
going  to  meet  in  Ottawa,  and  really  we  cannot  possibly  get  along 
without  him.      I    know    that  from   past    experience,  and  if  he  will 


only  kindly  consent  to  serve  I  think  we  will  all  feel  grateful  to  him. 
The  President:    1  didn't  take   Mr.  Higman's  remarks  in  earnest 
at  all.     (.\pplause.) 

i\Ir.  Higman:  1  was  going  to  say  that  I  will  serve  in  any  case 
whether  I  am  on  the  committee  or  not.  My  idea  was  to  give  a 
chance  to  ihose  who  had  not  had  the!  opportunity  hitherto,  but  if 
it  is  the  desire  that  I  shall  remain  on  for  this  year,  I  certainly  will. 
The  President:  Then  the  names  presented  to  you  now  are: 
Messrs.  J.  J.  Wright,  A.  B.  Smith,  O.  Higman,  G.  Black,  and 
John  Carroll  for  the  Executive  Committee  consisting  of  five  mem- 
bers to  be  re-elected  from  the  old  committee.  (Carried,  amid 
applause.)  Now  for  the  five  other  members  of  the  Executive 
Committee.  And  right  here,  gentlemen,  I  want  to  say  that, 
with  the  exception  of  Mr.  Carroll,  Mr.  Kammerer  and  Mr. 
Wickens,  you  seem  to  have  forgotten  the  fact  that  everyone  of 
}  ou  are  entitled  to  nominate  somebody  else  if  you  want  to,  and 
in  this  case  I  want  somebody  else  to  nominate  another  fellow. 
The  names  presented  by  the  Nominating  Committee  are  : 
Messrs.  D.  R.  Street,  Ottawa;  A.  Sangster,  Sherbrooke ;  J.F.  H. 
Wyse,  Brantford  ;  B.  F.  Reesor,  Lindsay.  Now  for  the  last  name 
on  this  list  I  want  somebody  to  substitute  another  for,  and  that  is 
Mr.  Browne,  of  Montreal.  As  Mr.  Higman  said,  Mr.  Browne  of 
Montreal  can  be  of  some  value  to  you  if  he  is  not  a  member  of  the 
Executive  Committee,  and  I  think  from  what  I  know  of  him  he 
would  be  really  of  more  value  to  you  if  he  was  not  on  the  Executive 
Committee,  because  he  has  not  very  much  lime  to  devote 
except  in  an  entirely  unofficial  way.  W^hen  I  can  give  the  time  I 
can  give  it  and  will  give  it,  as  I  have  in  the  past,  freely  and 
willingly,  but  for  ofticial  occasions  it  is  not  always  convenient  for 
me,  therefore  I  ask  somebody  else  to  nominate  someone  in  mv 
place. 

Mr.  Wyse  :  With  all  due  respect  to  your  request,  Mr.  President, 
1  think  it  is  to  the  benefit  of  this  .Association   that  this  .Association 
take  your  request  as  you  took  Mr.  Higman's,  not  at  all  in  earnest. 
The  President  :  .'Xnd  as    Mr.  Higman    did,    I    will    do  likewise. 
(.Applause).      It  is  so  much  a  matter    of   course    and    so   much  the 
regular  thing  that  the  nominating    committee    omitted    to    put  on 
this  document  any  officer  or  any  name  for  the  position  of  Secretary- 
Treasurer,  and  I,  following  their  example  and  realizing  that  there 
was  no  other  thing  to  be    settled,    forgot    to    say    that   we  had  to 
t^lect  somebody  for  the  position  of  Secretary  and  Treasurer. 
(Cries  of"  Mortimer."     Carried  amid  applause.) 
The  President  :   It  was  not  necessary  to  put  it  on  paper. 
Voices:   "No."     (Applause.) 

The   President  :   We  nave  but  a  very  short   time   left    to  us  this 
morning,  and  I  suggest,  if  it    meet    with    your    approval,  that  in- 
stead of  discussing  Mr.  Leonard's  paper  now,  that  we  have    read 
first  the  other  two  papers  that  are  stated  on  our  programme,  and 
if  we  have  time  then  we  can  discuss  all  three  of  them  practically  as 
one.      While  they  are  not  of  the  same  kind  or  character,  yet  they 
all  refer  to    the    technical  line  of   our    business.      I    would    like    to 
have  nearly  a  day   and   a  quarter    left    to    discuss    Mr.  Leonard's 
paper,   and  I  have  no  idea  how  much    time    I    would    like  to  have 
left   to  discuss    Mr.    Gary's    paper,    and    I    a.n   sure  as  far  as  Mr. 
Turbayne's  paper  is  concerned  you  will  all  employ    the    next    few- 
weeks  in  discussing  amongst  yourselves  the    value    that    it  repre- 
sents to  you  as  operating    men,    because    I    presume    that    in  the 
very  near  future  the  question  of  long  hour    burning  arc  lamps  will 
be  the  most  practical  one  we  will  have  to  deal  with.      I  will  there- 
fore ask  Mr.  Cary  now  to  read  his  paper  on  the  incandescent  lamp. 
Mr.  Higman:   Before  dealing  with  ihe   system  of  arc  lamps,  I 
would  like  to  place  a  resolution   before  the  .Association  so  that  it 
will  go  in  with  Mr.    Leonard's  paper.      During  the  last  few  \'ears 
our  officers  have  been   greatly    bothered    to   arrange   settlements 
between  electric  lighting   companies  and  municipalities  in  respect 
of  arc  lighting.      Frequently — too  frequently,  indeed — the  contract 
is  made  in  the  terms  of  "  candle  power,  "  a  lamp  of  2000  nominal 
candle  power.      That  may  mean   something  or  it    may    mean  no- 
thing;  I  am  inclined  to  the  latter  view  of  it,  because  it  is  extremely 
hard  to  determine  the  actual  candle  power  of  an  arc  lamp;    it  is 
dependent  on  so  many  things;    so   many   conditions   of  the   lamp 
when  it  is  in  operation  arise  that  it  is  almost  impossible  to  make  a 
correct  measurement  of  the  light.      There  is  the   angle   at   which 
you  take  the  light   to  be  consideied;    there    is    the   purity  of  the 
carbons,  the  mechanism  of  the  lamp  and  several  other  things,  the 
length    of   the  arc  and   the  time  that  the   measurement  is  taken. 
And  you  all  know  that    it  is  almost    impossible   to   get    a   correct 
measurement  of  the  candle  power.       So  that  in  those  cases  where 
"candle    power"  is  stated  in  the  contract,  we    have  been  able  to 
give  little  or  no  assistance.      In   other   cases  where  the  contract 
has  been  made  in  the  terms  of  volts   and  amperes,  we  have  been 
able  to  do  something.     I  might  cite  a  case.     In  Toronto  a  couple 
of  years  ago  the  municipality   retained   something  like   $18,000  of 
the   company's  money  under  the  plea  that   they  were  not  getting 
what  the  contract   said   they  should  get.      After    a    good    deal  of 
wrangling  I   was  called  in   by    both    sides,  and    after    testing   the 
various  circuits  and  a   large  number  of  lamps,  and    travelling  all 
over  Toronto  for  a  couple  of  nights  until  daylight,  I  made  my  report, 
and  found  I  hat  the  company  was  not  only   fulfilling   its   contract, 
but  had  been  supplying  25  per  cent,  in  excess  of  what  the  contract 
called  for.      This  was  borne  out    by  the    measurements  that  had 
been  made  by  the  city  electrician,  whose  report  or  statement  they 
refused  to  accept.      Now,  the  consequence  of  that  report  was  this, 
that  the  $iS,ooo  was  paid  over  the    next  day.      So  you  will  see,  if 
we  have  a  means  whereby  we   can  determine  what  is  being  done, 
it    will    work    out   to  the  advantage  of  the  electric  lighting  com- 
panies.     I  might  say   in  passing,  that   at    Ottawa   at  the  present 
moment  there  is  one  of  these  dispules  going  oil.     The  erudite  city- 
solicitor  there  has  stated  that  a  nominal  2000  candle  power  lamp 
means  an  actual  2000    candle  power  lamp.      How   he  makes  that 
out,  I  leave  him  to   determine.      The    resolution    I    move  is  practi- 
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cally  llie  same  as  \va>  a^ioi)icd  by  ilic  National  ICleclrir  Liifhi 
Association  of  the  I'niied  Stales,  and  it  has  been  round  to  work 
well  there  during  the  last  lour  years  since  the  arc  li^^hling  came 
into  vogue. 

I  will  move,  seconded  by 

"  Recognizing  the  difficulty,  if  not  impossibility,  of  mcasuiing 
with  anv  degree  of  accuracy  the  illuminating  power  of  the  arc 
lamp,  and  the  great  necessi'y  for  a  more  precise  definition  and 
statement  of  the  obligation  of  the  producer  of  electricity  for 
illuminating  purposes  to  the  consumer  thereof,  be  it  resolved,  lliat 
in  the  opinion  of  this  Association,  what  is  ordinarily  known  as  .'i 
two  thousand  candle  power  arc  lamp  is  one  reijuiring  on  the  aver- 
age four  hundred  and  fifty  watts  for  its  maintenance,  the  measure- 
ments being  made  at  the  lamp  terminals,  where  no  sensible  re- 
sistance is  included  with  the  arc.  In  case  such  resistance  is 
used,  it  must  be  excluded  in  the  measurement." 

Mr.  Henderson  :  I  second  that  motion  ;  I  think  it  is  a  move  in 
the  right  direction. 

Mr.  Gossler  :  I  would  like  to  ask  if  that  resolution  is  not  just  a 
little  incomplete.  The  advisability  of  placing  more  lamps  on  the 
street  of  a  smaller  candle  power  is  very  seriously  considered  in 
many  large  cities,  and  in  some  cities  has  been  adopted,  and  to 
simply  confine  this  to  the  j,ooo  candle  power  lamp  1  think  is  a 
little  incomplete.  1  also  think  this  is  a  resolution  that  will  stand 
consideration  and  deliberation  of  longer  standing  than  passing 
this  resolution  htirriedly  in  this  .Association.  450  watts  at  present 
seems  all  right,  but  I  think  it  would  stand  consideration.  I  would 
not  like  to  see  it  passed  hurriedly. 

Mr.  Higinan  :  Of  course,  it  will  not  be  obligatory  for  anyone  to 
adopt  that  as  a  means  of  making  their  contract,  and  the  450  watts 
only  serves  as  a  basis  ;  there  can  be  no  objection  to  add  a  pro- 
portionate part  of  that  for  any  arc  lamp.  Of  course,  if  the  Asso- 
ciation were  to  pass  this  resolution  it  would  then  be  :i  matter  for 
consideration  to  be  determined  whether  the  government  should 
give  it  the  stamp  of  an  Order-in-Council,  so  that  our  men  might 
act  with  some  standing  in  the  matter.  I  am  quite  willing  to  let  it 
stand  as  a  notice  of  motion  until  npxt  year. 

Mr.  Thomson:  450  watts  straight  current  will  give  more  light 
than  450  watts  alternating  current.  1  believe,  according  to  the 
measurements,  there  is  at  least  200  candle  power  ditFerence  be- 
tween the  alternating  lamp  using  the  same  watts  as  compared 
with  the  straight  current,  so  that  in  staling  450  watts,  it  should  be 
stated  whether  it  was  straight  current  or  alternating;  and  there 
is  a  lot  of  difference  between  the  enclosed  arc  lamp  and  the  open. 
Mr.  Dion ;  Since  this  is  a  question  that,  as  Mr.  Gossler  has  said, 
deserves  c.ireful  consideration,  especially  as  it  may  form  the  basis 
of  an  Order-in-C6imcil  which  would  go  out  throughout  the  coun- 
try and  have  to  be  accepted  as  law,  would  it  not  be  belter  to  ap- 
point a  committee  to  make  a  report  at  ihe  next  convention.  It  is 
true  it  would  delay  the  matter  for  twelve  months,  but  in  those 
m.itters  it  is  better  to  go  slow  than  to  make  any  mistake.  A  com- 
mittee of  two  men  could  be  appointed  to  consider  the  [iiatter  care- 
fully during  the  year,  and  make  a  report  at  the  next  meeting 
\vhich  would  be  adopted  or  rejected. 

.Mr.  Turbayne;  I  think  the  lamps  imder  the  candle  power  sys- 
tem can  be  read  on  the  wattage  basis,  and  I  think  they  are. 

The  President  :  .Vs  I  understand  the  pinport  of  Mr.  Higman's 
proposed  resolution,  it  is  not  the  establishment  of  a  fixed  quan- 
tity of  energy  for  a  defined  candle  power,  but  to  have  this  .Asso- 
ciation give  its  sanction  to  the  adoption  of  the  idea  that  candle 
power  as  an  .  element  of  measurement  shall  be  abolished, 
and  that  measurement  in  energy  sh  ill  be  the  basis  of  a  con- 
tract ;  and  I  believe,  and  I  submit  it  to  you  for  your  thoughtful 
consideration,  that  if  Mr.  Higman  will  modify  his  resolution  in 
this  respect,  and  instead  of  referring  to  2000  c.p.  or  to  450  watts, 
make  the  resolution  to  read  "  that  the  basis  of  contracts  shall  be 
upon  the  basis  of  energ)'  supplied,  "  we  can  all  agree  with  his 
resolution  immediately.  We  do  not  have  to  appoint  a  committee, 
we  do  not  have  to  wait  a  year,  we  can  settle  the  question  now  ; 
that  is,  that  this  .Association  recommends  not  only  to  its  own 
members  but  to  the  governmental  authorities,  that  in  making  .1 
contract  for  service  it  shall  be  upon  the  basis  of  energy  supplied 
to  the  lamp,  regardless  of  what  nominal  candle  power  or  actual 
candle  power  may  be,  and  I  request,  if  that  meets  with  your  ap- 
proval, that  Mr.  Higman  modify  his  resolution  in  that  respect, 
and  in  that  respect,  if  it  is  approved  by  us,  I  think  it  will  un- 
doubtedly form  the  basis  of  future  contracts  with  municipalities. 
Mr.  Dion  :  While  there  can  be  no  objection  to  the  motion, 
altered  as  you  suggest,  it  would  hardly  cover  the  ground.  If  I 
understand  Mr.  Higman  right,  he  refers  to  contracts  that  are 
already  made,  as  well  as  those  to  be  made. 
Mr.  Higman  :  No,  you  cannot  affect  them. 
Mr.  Dion  :  Suppose  he  wanted  some  definition   of  what  a    2000 

nomical  c.  p.  lamp  meant,  so  that  he  could  determine 

The  President:  I  don't  understand  that  to  be  Mr.  Higman's  idea. 
Mr.  Higman  :   No  ;  it  is  to  deal  with  contracts  when  they  come 
up  in  future. 

Mr.Gossler  :  1  agree  with  .Mr.  Dion,  and  repeal  what  I  said, 
that  there  are  so  many  things  to  be  considered  that  I  do  not  see 
how  you  can  make  this  matter  the  subject  of  a  resolution  to  be 
passed  now.  When  we  say  "on  the  basis  of  energy  ",  where  is 
that  energy  going  to  be — in  feeding  the  mechanism  or  the  arc  ? 
The  President  :  Mr.  Higman's  resolution  is,  energy  yielded  to 
the  lamp. 

Mr.  Gossler:  That  opens  the  question  right  away,  where  is 
your  energy  going  to  be  consumed?  A'ou  may  have  one-half  of 
that  energy  used  in  the  mechanism  of  the  lamp.  The  object  of 
the  lamp  is  light,  not  having  the  energy  consumed  in  the  mechan- 
ism. I  don't  see  how  you  can  make  this  the  matter  of  a  resolu- 
tion to  be  passed  hurriedly.  It  means  an  awful  lot  of  trouble  if 
you  do,  in  my  opinion. 

Mr.  Noxon :  I  quite  agree  with  the  last  speaker,  and  also  with 


Mr.  I'>ii>n,  ill, It  il  wouIlI  be  1. 11  hi'llei  lo  W-,i\c  llns  ui.iiu-i  o\er  anil 
have  whatever  is  done  Lli>ne  upon  such  .1  basis  thai  there  will  be 
no  injustice  in  the  future.  W'h.'it  I  wouUl  be  afraid  of  would  be 
that  any  resolution  p,'\ssed  by  this  .Association  would  be  t.iken  as 
.'tulhoritative  by  the  government,  because  this  is  the  highest  elec- 
trical authority  that  we  have  in  the  country  as  a  body  of  inde- 
pendent individuals;  they  would  naturally  assume  that  whatever 
legisl.ilion  this  body  maile  with  reterence  to  matters  of  lh.it  kiml, 
would  be  .'111  indiCi'ition  of  the  wishes  o(  the  electrical  fr.aternily 
throughout  the  country,  and  it  proh:ibly  might  be  crvstali/eil  into 
law.  It  lli.il  is  ilie  c;ise,  il  is  belter  before  such  a  thing  is  tli>ne 
th:it  we  know  exactly  the  ground  we  are  taking.  It  ma)'  be  that 
it  is  all  right;  I  am  not  particularly  familiar  with  it.  I  am  inter- 
ested in  this  question  from  the  fact  that  I  am  one  of  the  parties 
having  contracts  with  municipalities,  and,  of  course,  you  can't  get 
municipalities  to  understand  wh.at  is  me.ant  by  watts;  in  all  their 
dealings,  so  far,  through  the  nomin.'il  candle  power,  they  have  ;i 
sort  of  an  idea,  although  very  hazy,  what  that  means;  and  when 
you  come  to  gel  them  to  accept  the  thing  in  watts,  a  thing  they 
know  nothing  about,  you  will  have  difficulty  in  convincing  ihe 
authorilies  thai  you  .ire  not  irylng  to  take  some  ;ulvanlage  of 
them. 

Mr.  llignuin:  I  brought  this  matter  up  casu.'illy  hefi>re  in  Mon- 
treal with  a  view  of  having  the  .Association  l.ike  it  up.  We  do 
not  want  to  interfere  or  legislate  in  the  slightest  degree,  but  we 
are  called  upon  to  settle  the^.e  disputes.  Now,  as  a  iiuitter  ol' 
fact,  the  so-called  2000  I'.'indle  power  gives  only  from  500  to  700 
candle  power.  It  is  better  to  call  a  spade  a  spade  and  not  say  it 
is  an  axe. 

Mr.  Wyse:  I  would  like  to  move  that  a  committee  be  appointed 
to  deal  with  this  question.  It  is  too  serious  a  question  to  be  dis- 
posed of  by  motion  hurriedly.  Il  immediately  appeals  to  a  central 
station  m.an  ;  that  is,  the  great  advantages  of  il  appeal  to  the 
central  station  men.  in  the  idea  ihat  you  give  450  watts  and 
receive  pay  for  2000  c.p.  regardless  of  how  that  energy  is  consumetl 
and  the  amount  of  light  ;  but,  unlortun:ilely,  there  are  two  p.artics 
to  the  contract.  Tlie  other  paity  is  the  mi;nicipality,  and  what 
they  judge,  reg.irdless  of  noniin.il  candle  power  or  ;ictual  caiulle 
power,  or  watts,  or  anything  else,  is  the  amount  of  app.arent  light 
or  useful  light  they  get  from  an  arc  lamp,  and  thai  is  going  to  be 
their  basis  of  contract.  They  would  immediately  inquire  as  to 
why  the  aliernating  current  arc  lamp,  taking  450  watt-.,  was  not 
giving  as  much  light  as  the  direct  current  arc  lamp,  taking  the 
same  amount  of  current;  and  where  you  miglit  make  tluit  a  basis 
you  would  have  to  refer  to  the  apparent  candle  power  represented 
by  a  given  number  of  watts,  that  is,  you  would  have  to  refer  to 
something  that  would  appear  to  the  people  a  given  amount  of 
light;  450  watts,  whether  alternating  current  or  direct  current, 
would  have  to  represent  to  the  people  a  certain  amount  of  light 
which  they  could  understand  or  see.  I  move  that  a  committee  be 
appointed  to  deal  with  the  question. 

iMr.  Thomson  :   I  second  the  motion. 

Mr.  Higman  :  I  fancy  my  position  in  this  matter  has  not  been 
quite  understood.  I  have  simply  brought  it  up  in  order  that  our 
inspectors  might  be  of  as  much  use  as  possible  in  trying  to 
straighten  out  the  little  kinks  lhat  electric  lighting  companies  have 
in  many  cases  ;  that  is  the  sole  object.  If  the  .Association  is  not 
prepared  to  take  Ihe  matter  up,  I  will  withdraw  the  motion  ami 
you  can  take  it  up  at  some  future  tiiTie. 

Mr.  A'ule  :  I  remember  some  years  ago  Mr.  Higman  brought 
this  matter  up  and  the  discussion  was  much  the  same.  He 
recommended  then  that  all  contracts  that  were  afterwards  made 
should  be  made  on  the  basis  of  energ)'.  We  attended  to  lhat  in 
Guelph,  and  had  it  fixed  in  lhat  way  on  the  suggestion  of  Mr. 
Higman. 

The  President :  I  understand  Mr.  Higman's  motion  just  as  he 
has  offered  it,  I  think,  that  is,  he  would  like  to  have  first  deter- 
mined a  measure,  approved  by  central  stations  in  body  asssemhled, 
by  means  of  which  his  employees  could  interpret  not  only  future 
contracts,  but  perhaps  present  contracts.  I  recognise  lhat  Mr. 
Higman  is  in  a  difficult  position  because  a  great  many  contracts 
recite  that  the  light  furnished  shall  be  of  so  many  nominal  candle 
power.  It  would  facilitate  his  work  a  great  deal  if  it  were  pos- 
sible to  have  an  expressed  opinion  from  us  that  a  nominal  2000 
c.p.  arc  lamp  should  not  require  at  the  terminals  of  the  lamp  more 
than  450  watts.  The  point  raised  by  Mr.  Gossler  lhat  450  watts 
may  be  consumed  to  the  extent  of  two-thirds  in  the  mechanism  of 
the  lamp,  and  that  only  one-third  shall  be  applied  for  useful  effect, 
does  not,  I  think,  coincide  with  Mr.  Higman's  idea.  His  purpose, 
as  I  take  it,  is  that  the  450  watts  of  energy  delivered  to  .a  lamp 
shall  be  employed  by  a  lamp  of  the  very  best  character  of  con- 
struction obtainable  lo-day,  so  lhat  the  maximum  of  the  resultant 
energy  shall  be  given  to  the  municipalities  by  the  company  who 
delivers  450  watts  to  the  lamp. 

Mr.  Leonard  :  Measure  the  energy  across  the  arc  and  I  think 
you  will  get  rid  of  the  difficulty. 

The  President  :  I  lake  il  that  Mr.  Higman's  purpose  here  is  to 
obtain  some  defined  plane  upon  which  the  government,  the  muni- 
cipality,  the  private  consumer  and  the  company  may  meet  without 
anv  possible  chance  of  error  or  equivocation  ;  and  while  it  is 
desirable,  as  suggested  by  Mr.  Dion,  Mr.  Gossler,  .Mr.  Wyse  and 
.Mr.  Thompson,  that  we  be  not  hasty  in  determining  what  candle 
power  may  represent  in  energy,  I  do  believe  that  we  should  now 
support  Mr.  Higman  in  some  declaration  to  the  effect  that  energy 
shall  be  the  basis  of  calculation  on  which  future  contracts  will  be 
made,  and  if  possible  the  basis  upon  which  old  contracts  may  be 
interpreted. 

Mr.  Thomson  :  I  believe  that  450  walls  from  carbon  to  carbon 
between  the  carbon  points  of  an  arc  lamp  would  give  what  is 
known  as  2000  candle  power  nominal,  straight  current — 450  walls 
between  carbon  points  with  a  series  arc  lamp  or  straight  current 
arc  lamp. 
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Mr.  Higman:  The  difficulty,  ot  course,  is  not  so  much  that  I 
want  to  stale  what  the  actual  voltage  of  the  lamp  should  be,  but 
that  the  energy  shall  be  the  basis  of  the  contract,  so  that  we 
may  have  some  ground  to  stand  upon.  This  matter  came 
up  in  Chicago  in  1893,  in  an  almost  similar  resolution  to 
this,  to  make  it  the  standard  of  arc  lighting.  There  are  many 
reasons  why  you  cannot  make  an  absolute  concrete  standard  un- 
less you  eliminate  two  things;  first  the  quality,  that  is,  the  purity 
of  the  current,  and  the  mechanism  of  the  lamp;  those  would  not 
be  eliminated  in  that  resolution  and  consequently  we  could  not 
make  it  an  absolute  standard  of  lighting,  but  we  are  dealing  now 
with  the  practical  question  of  supply.  Assuming  that  the  carbons 
will  be  good  and  the  lamps  good,  if  energy  under  those  con- 
ditions is  applied  to  the  terminals  of  the  lamp,  we  will  get  in  99 
out  of  100  cases  the  nominal  2000  candle  power.  But  the  im- 
portant point  is  to  bury  out  of  sight  for  all  time  the  words  "candle 
power"  in  regard  to  arc  lamps. 

Mr.  Wyse:  I  would  like  to  ask  Mr.  Higman  whether  he  insists 
on  withdrawing  his  resolution? 

Mr.  Higman:  Or  you  might  refer  it  to  a  committee. 

Mr.  Wyse :  That  is  what  I  think  might  be  more  advisable. 

The  President :  I  understand  the  position  now  is,  Mr.  Higman 
has  withdrawn  his  resolution? 

Mr.  Wyse:  No,  he  has  not;  he  allows  it  to  stand,  and  I  make 
a  motion  that  it  be  referred  to  a  committee,  and  the  motion  is 
seconded  by  Mr.  Thomson. 

Mr.  Higman :  Allow  me  to  move  that  the  committee  be  com- 
prised of  Mr.  Gossler  and  Mr.  Thomson. 

The  President :  As  I  understand  the  position  now,  Mr.  Higman 
withdraws  his  original  resolution  in  the  form  he  presented  it, 
but  offers  a  new  resolution  in  lieu  thereof,  that  the  subject  referred 
to  in  the  resolution  here  proposed,  be  referred  to  a  committee 
consisting  of  Mr.  Gossler  and  Mr.  Thomson,  who  will  report  t..i 
this  .Association  at  next  convention  what,  in  their  estimation,  is 
the  best  means  of  meeting  the  question  at  issue.  .Am  I  right,  Mr. 
Higman? 

Mr.  Higman  :  That  is  the  whole  question. 

Mr.  Xoxon  :  Seeing  that  the  convention  is  practically  unani- 
mous upon  the  main  issue — that  is,  making  the  energy  the  basis — 
would  it  not  be  better  for  Mr.  Higman  to  make  his  resolution  to 
that  effect,  and  leave  the  question  of  what  that  shall  be  to  this 
committee  ? 

The  President  :  I  will  take  the  liberty  of  answering  that.  The 
committee  are  now  given  broader  powers  than  that  ;  that  is, 
they  take  up  the  entire  question,  and  they  make  their  recommen- 
dation in  any  particular  they  deem  necessary. 

Mr.  Higman's  motion  is  presented. 

Mr.  Yule  :  I  think  the  gentlemen  here  do  not  sufficiently  recog- 
nize the  courtesy  they  receive  from  Mr.  Higman  in  this  matter. 
He  has  brought  this  up  more  than  once,  and  is  apparently  not 
anxious  to  take  any  action  but  what  would  meet  with  the  approval 
of  the  .Association,  and  I  feel  he  has  received  scant  courtesy. 

Mr.  Higman  :   Not  at  all. 

Mr.  Yule  :  We  ought  to  work  in  with  him  better  than  we  are 
doing.      I  second  the  motion. 

The  President  :  I  tried  to  take  away  the  atmosphere  of  scanti- 
ness of  courtesy  by  endeavoring  to  interpret  Mr.  Higman's  de- 
sires, and  I  believe  the  rest  of  the  members  of  the  Association 
here  appreciated  the  fact  that  I  was  interpreting  Mr.  Higman's 
intention  to  deal  fairly  with  this  .Association  and  the  members  of 
operating  companies. 

Mr.  Thomson  :  I  believe  Mr.  Higman  should  be  on  that  com- 
mittee. 

Mr.  Higman  :  Let  the  mover  and  seconder  be  on  the  committee. 

The  President  :  The  motion  is  before  you,  that  a  committee  be 
appointed,  consisting  of  Mr.  Higman,  Mr.  Gossler,  Mr.  Fred. 
Thomson,  Mr.  A'ule  and  Mr.  Wyse,  to  consider  the  question  of  the 
interpretation  that  should  be  given  to  the  delivery  of  current  for 
arc  lighting  and  to  report  at  the  next  convention  their  recommen- 
dations in  that  respect. 

Mr.  Higman  :  Might  we  not  have  it  "  for  the  purpose  of  rating 
arc  lamps  on  a  basis  of  energy  " — that  would  cover  the  whole 
thing. 

The  President  :  All  right. 

The  motion  carried. 

Mr.  Carroll  :  Under  the  head  of  General  Business,  I  would 
move  that  the  papers  be  held  as  read,  and  printed  and  incor- 
porated in  the  proceedings  of  this  convention. 

The  President  :  I  object  to  that  emphatically.  (Hear,  hear.) 
These  gentleman  have  gone  to  the  trouble  of  writing  these  papers 
for  us,  and  in  one  instance  I  know  that  the  chairman  of  the  com- 
mittee on  papers,  in  order  to  supply  us  with  papers,  took  upon 
himself  the  task  of  writing  a  very  important  paper  ;  it  would  be 
very  scant  courtesy  indeed  for  us  to  adjourn  now  without  those 
papers  being  read. 

Mr.  Yule  :  I  move  that  the  thanks  of  this  Association  be  cor- 
dially voted  to  the  Mayor  and  Corporation  of  the  City  of  Hamil- 
ton, the  Press,  the  Grand  Trunk  and  Canadian  Pacific  Railway 
Companies,  the  Hamilton  Street  Railway  Co.,  the  Radial  Rail- 
way Co.,  the  Hamilton  &  Dundas  Railway  Co.,  the  Hamilton, 
Grimsby  and  Beamsville  Railway  Co.,  the  Cataract  Power  Co.,  the 
Hamilton  Electric  Light  Co.,  the  proprietors  of  the  New  Royal 
Hotel,  the  Local  Committee,  and  others,  for  courtesies  extended 
in  advancing  the  interests  of  this  convention, 

Mr.  Leonard  :   I  second  that. 

(The  President  put  the  motion,  which  was  unanimously  carried. ) 

The  President  then  called  on  Mr.  Cary  to  read  his  paper.  (See 
page  160. ) 

Mr.  Cary  :  Owing  to  the  short  amount  of  time  at  our  disposal, 
may  I  request  you  to  allow  Mr.    Turbayne    to    read    his  paper  in 


advance  ;   Mr.  Turbayne  has    written    that    paper    at    my   special 
request. 

The  President  :  Mr.  Cary  is  our  next  ist  Vice-President  and 
we  will  be  glad  to  do  anything  he  asks. 

Mr.  Turbayne  read  his  paper  entitled  "  Long  Burning  Enclosed 
.Arc  Lamps,  "  (seepage  159),  which  was  greeted  with  applause. 

Mr.  Cary  :  In  moving  a  vote  of  thanks  for  Mr.  Turbayne's 
paper,  I  think  the  members  would  be  interested  to  know  that  in 
response  to  our  President's  request  upon  central  station  men  for 
subjects  upon  which  they  would  like  papers  written,  a  number  of 
replies  were  received,  requesting  a  paper  on  the  enclosed  arc 
lamp  and  its  use,  and  therefore  I  was  particularly  anxious  this 
paper  should  be  read.  I  suppose  my  turn  comes  next,  and  as  I 
have  received  honor  enough  from  the  committee  on  papers,  and 
as  the  inner  man  is  entitled  to  something  before  we  leave,  I  wish 
you  would  kindly  excuse  me  from  leading  it  and  trespassing 
further  upon  the  patience  of  our  members.  If  there  is  anything 
valuable  in  the  paper  it  is  tabulated  there  in  clear  form.  1  :im 
sorry  to  disappoint  my  good  friend  Mr.  Gossler,  who  has  his  keen 
knife  all  ready  for  me  when  we  got  into  discussion,  but  I  think  it 
would  be  wiser  to  allow  the  paper  to  drop. 

The  President  :  Some  people  have  suggested  that  as  Mr.  Cary 
is  so  good  natured  and  so  willing,  as  he  always  is,  to  work  hard, 
that  he  will  read  this  paper  on  the  train  on  the  way  down  to 
DeCew  Falls,  but  I  hope  w  hen  we  leave  here  now  we  will  leave 
to  enjoy  ourselves.  When  we  leave,  our  business  of  this  con- 
vention will  be  closed  ;  there  will  be  no  opportunity  of  reopening 
it  until  the  next  convention,  and  my  duties  and  my  opportunity  of 
talking  to  you  as  I  have  just  now  will  cease.  I  only  desire  to 
say  in  closing  this  convention  that  I  have  not  had  in  all  my  life- 
time's experience,  and  it  has  been  somewhat  varied,  as  grateful 
an  opportunity  of  realizing  the  good  fellowship  and  the  thorough- 
bred honesty  of  purpose  of  people  who  may  not  always  agree 
with  me,  as  I  have  found  since  I  have  been  president  of  this  Associa- 
tion. You  took  me  up  last  year  and  unanimously,  as  vou  have  for 
my  successor,  appointed  me ;  it  was  a  surprise,  and  if  I  had  had  time 
I  would  have  refused.  I  have  tried  to  do  my  utmost  for  the  -Asso- 
ciation, but  I  have  not  been  able  to  do  all  that  I  should  do  or 
wished  to  do,  and  I  am  particularly  gratified  that  my  successor  is 
a  man  who  will  be  able  (and  if  he  is  not  able  he  will  find  the 
opportunity  to  be  able)  to  fulfill  all  the  duties  of  President  of  this 
Association.      I  now  resign  in  favor  of  Mr.  Dion.     (.Applause). 

The  newly-elected  President,  Mr.  A.  .A.  Dion,  took  the  chair 
amid  applause  and  said  :  Gentlemen,  I  do  not  propose  to  detain 
you  at  this  late  hour  except  to  say  that  lam  exceedingly  grateful  to 
you  for  the  honor  you  have  conferred  upon  me.  1  do  not  know 
that  I  ever  did  anything  to  entitle  me  to  this  honor,  except  in 
taking  an  active  interest  in  the  affairs  of  the  Association,  and  in 
being  a  thorough  believer  in  the  usefulness  and  value  of  the  Asso- 
ciation. You  can  understand  that  following  in  the  footsteps  of 
Mr.  Browne,  after  what  you  have  seen  of  him  during  this  Conven- 
tion, I  have  not  an  easy  task  to  perform,  if  I  am  to  be  judged  by 
the  standard  which  he  has  set.  However,  you  may  be  assured 
that  whatever  little  ability  or  knowledge  I  may  possess  will  be 
applied  industriously  to  the  interests  of  the  .Associotion,  and  what 
I  may  lack  in  those  qualifications  I  shall  endeavor  to  make  up  in 
zeal,  and  zeal  born  of  a  thorough  faith  in  the  value  of  the  Associa- 
tion. I  thank  you  very  much  for  the  honor  you  have  done  me. 
(.Applause. ) 

Mr.  Higman:  I  beg  to  move,  as  briefly  as  possible,  that  this 
.Association  tender  to  the  retiring  President  a  hearty  vote  of  thanks 
for  the  very  able  manner  in  which  he  has  filled  that  office  during 
the  past  year.     (.Applause.) 

Mr.  Dion  :  Might  I  be  allowed  to  suggest  that  we  include  the 
names  of  the  other  retiring  officers. 

Mr.  Higman:  Yes. 

The  President,  Mr.  Dion,  put  the  motion,  which,  on  a  vote 
having  been  taken,  was  declared  carried  unanimously,  amid  loud 
applause. 

"The  Convention  closed  at  12.15p.m. 

Friday  afternoon  was  spent  as  the  guests  of  the  Cataract  Power 
Co.  in  making  an  inspection  of  the  Company's  extensive  electric 
power  development  works  at  DeCew  Falls. 

NOTES. 
It    was    fitting    that    the    two    pioneers   of   electric  lighting    in 
Canada,  Mr.  J.  J.  Wright,  of  Toronto,  and  Mr.  Fred.  Thomson, 
of  Montreal,    should    occupy    prominent    places  of  honor  at    the 
banquet. 

Several  attractive  and  useful  souvenirs  of  the  convention  were 
in  evidence,  among  them  being  a  nickel  plated  pocket  match-box, 
having  celluloid  sides  on  which  appear  the  name  of  the  Royal 
Electric  Co.  and  views  of  the  Cataract  Power  Co.'s  generating 
station  ;  a  stickpin  surmounted  by  a  miniature  incandescent  lamp 
and  a  union  jack  in  the  form  of  a  bow,  the  gift  of  the  Canadian 
General  Electric  Co.;  a  pen  knife  and  case  bearing  the  name  and 
compliments  of  the  Packard  Electric  Co.;  a  diamond-shaped 
eraser  by  the  Canadian  Rubber  Co. 

The  Packard  E  ctric  Co.,  Limited,  of  St.  Catharines,  and  R. 
E.  T.  Pringle,  of  Montreal,  had  their  headquarters  in  parlour  K 
at  the  new  Royal  Hotel,  where  they  entertained  their  friends,  as 
has  been  their  custom  in  the  past.  They  exhibited  a  full  line  of  C. 
P.  supplies,  including  the  ordinary  porcelain  supplies  and  slate 
base  switches,  artistically  arranged  upon  a  board,  the  background 
of  which  was  black  and  white.  In  addition  to  this  they  exhibited 
the  new  Diamond  meter,  which  is  claimed  to  be  correct  on  induc- 
tive load,  and  a  full  line  of  the  D.  &  W.  enclosed  non-arcing  fuses 
and  cut-outs.  The  exhibit  of  the  latter  was  the  same  as  that  on 
exhibition  in  Madison  Square  Garden,  New  York,  during  the 
Electrical    Exhibition   in    May    last. 
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RESULTS  OF  THE  USE  OF  ACETYLENE  GAS 


AS«IVEN  IN  ABSTRACTS  OF   RETORTS   FROM   CANADIAN    NKWSI'AI'ERS. 

The  Erin  &  Breniian  Company  appeared  in  ihe  City  Hall, 
Giielph,  lasl  niglii.  An  acetylene  gas  ^i-nenitor  exploded  diirin^j 
the  proceedings,  caused  by  one  of  the  performers  passing  the 
gener;.tor  with  a  lighted  candle,  which  Ignited  the  escaping  gas. 
K.xplosion  after  explosion  followed,  and  some  of  the  scenery  look 
tire.  The  caretaker  had  his  hands  badly  burned,  and  the  stage 
L-arpei  and  scenery  were  scorched. — Brockville  Recorder,  March 
2S,  189S. 

An  acetylene  gas  generator  exploded  in  a  house  In  Oshaw.i 
recently.  The  machine  was  blown  to  pieces,  a  portion  of  it 
making  a  hole  through  the  ceiling. —(Quebec  Telegraph,  .April 
.•3,  iSgtI. 

The  blowing  up  of  an  acetylene  generator  in  Ihe  rear  of  Kullers 
cigar  store  yesterday  caused  much  excitement  in  Ihe  neighbor- 
hood. The  upper  part  of  the  machine  was  blown  upwards,  the 
pipes  and  vaUes  twisted,  the  galvanized  tinwork  dinted,  and  the 
west  wall  of  the  room  singed.  There  was  very  liiile  gas  in  the 
generator,  otherwise  the  results  would  have  been  more  serious. 
The  origin  of  the  fire  was  peculiar.  Over  the  back  door  of  the 
room  where  the  generator  was  placed  there  was  an  overflow  pipe 
extending  out  from  the  building.  A  match  being  thrown  down 
ignited  the  overflow  gas,  the  flame  travelling  along  the  lube  to 
the  generator  and  igniting  with  the  larger  supply  of  gas  there. — 
Woodstock  Senlmel-Review,  April  5,  1S98. 

Our  reporter  has  just  had  an  interview  wiih  Mr.  Hrick  regard- 
ing his  experience  in  lighting  the  Vendome  Hotel.  Mr.  Hrick 
contracted  for  a  75  light  acetylene  gas  plant.  The  generator 
was  outside  in  a  separate  frost-proof  building,  partly  to  meet 
insurance  requirements  aad  partly  to  obviate  the  objectionable 
stench  in  cleaning  il  out  daily.  After  a  trial  of  ovii  three  months 
Mr.  Brick  has  discarded  the  acetylene  gas  plant,  and  has  had 
the  entire  hotel  fitted  up  wiih  66  incandescent  electric  lights  from 
the  town  plant.  He  claims  that  electricity  is  not  only  cheaper 
than  the  gas,  but  the  objection  to  the  acetylene  is  its  oflTensive 
smell  and  its  getting  out  of  order. — Teeswater  News,  January 
4,  1S9S. 

.Acetylene  in  the  liquid  form  is  extremely  dangerous,  but  that 
used  in  bicycle  lamps  is  not  much  more  harmful  than  Ihe  same 
amount  of  kerosene. — Hamilton  Spectator,  June  3,  1898. 

By  the  explosion  of  an  acetylene  generator,  Mr.  E.  H.  Morse, 
dry  goods  merchant,  of  Blenheim,  Onl.,  received  injuries  that 
may  possibly  prove  falal.  The  generator  had  been  leaking  for 
some  time,  and  Mr.  Morris  went  to  the  cellar  to  make  an  exami- 
nation. Lighting  a  match,  he  was  examining  Ihe  joints  for 
a  leakage,  when  the  gas  exploded  with  great  force,  burning  his 
face  terribly. — Brockville  Recorder,  Octobers,  1898. 

.A  serious  acetylence  gas  explosion  occurred  at  Cobden,  Ont., 
yesterday  evening,  as  a  result  of  which  Mr.  A.  G.  Best  had  his 
lice  and  right  hand  severely  burned,  and  it  is  possible  that  his 
eyes  may  be  injured.  Mr.  Best  was  engaged  in  installing  his 
first  plant  in  .Arnes  jewelry  store,  when  the  explosion  occurred. 
Il  was  caused  by  Mr.  Best  opening  the  carbide  chamber  and 
holding  a  lighted  candle  over  it.  — Ottawa  Free  Press,  November 
3,  iK9>^. 

.Alfred  Head,  of  Calgary,  N.W.T.,  was  fatally  injured  as  the  re- 
sult of  an  explosion  of  acetylene  gas,  which  occurred  while  he 
was  endeavoring  to  locate  a  leak  with  a  match. — Guelph  Herald, 
December  17,  1898. 

-A  serious  explosion  of  acetylene  gas  took  place  in  W.  Nixon's 
hotel,  Avonmore,  on  Friday  last.  The  carbide  chamber  of  his 
acetylene  gas  machine  had  not  been  properly  closed,  and  a 
leakage  of  gas  took  place.  Before  Mr.  Nixon  could  extinguish 
the  light,  the  escaping  gas  reached  the  flame  and  a  terrific  ex- 
plosion followed.  Mr.  .\ixon  was  terribly  burned,  and  his  wife 
and  an  employee  were  slightly  injured.  The  building  was  also 
damaged,  nine  windows  being  blown  out. — Winchester  Press, 
March  30,  1S99. 

.An  acetylene  gas  machine,  located  in  Merner  Bros'  general 
store  at  Zunich,  Ont.,  exploded  yesterday,  completely  demolish- 
ing the  building.  The  force  was  so  great  as  to  blow  out  the  east 
side  and  front  of  the  building,  also  wrecking  several  buildings  on 
the  opposite  side  of  the  street.  The  loss  on  stock  is  estimated  at 
Si, 000. — Guelph  .Advocate,    March  16,  1899. 

The  acetylene  gas  apparatus  at  the  Marbleton  hotel  exploded 
on  Friday,  setting  fire  to  the  hotel  and  destroying  apparatus. 
Several  persons    were  badly    burned. — Stanstead,  Que.,  Journal. 

The  new  acetylene  gas  machine  lately  put  in  by  .Mr.  \V.  H. 
Todd  is  not  giving  the  satisfaction  anticipated. — Stouffville  Senti- 
nel, February  3,  1899. 

Acetylene  gas  caused  a  violent  explosion  in  tne  Barker  House, 
Fredericton,  N.B.,  a  short  time  ago.  The  generator  was  being 
moved  from  one  part  of  the  building  to  another,  and  alter  the 
pipes  were  disconnected  and  the  generator  removed,  a  lighted 
lantern  was  taken  into  the  room  where  it  had  been,  when  ilie 
escaped  gas  exploded.  The  building  was  badly  shaken  up  and 
the  plate  glass  windows  blown  into  the  street. — Canadian  En- 
gineer, February,  i8gg. 

The  acetylene  gas  machine  on  Ihe  premises  of  the  A  B.  Scott 
Co.,  general  merchants,  exploded  yesterday  afternoon.  The 
plate  glass  windows  were  almost  totally  wrecked  and  other  damage 
done.  Mr.  Scott  was  slightly  burned,  and  Miss  Walls  was  struck 
on  the  head  by  flying  debris. — Toronto  Mail,  January  6,  1899. 


UNDERWRITERS  REGULATIONS  AS  TO  THE  USE  OF 
ACETYLENE  GAS. 

The  I' nited  States  National  Board  of  Fire  I'lulei  wi  iters  have 
approveil  of  a  set  of  rules  lor  governing  the  acetylene  gas  hazard, 
because  of  llie  attempts  to  introduce  acetylene  gas  as  an  illumi- 
nant  in  v.'irious  p.irls  of  the  country.  These  requireinenis  provide 
that  Ihe  generating  and  gas  holding  apparatus,  when  installed 
for  lighting  buildings  in  the  closely  built  up  pot  lions  of  lowns  and 
cities,  must  be  siluated  in  an  outside,  fireproof  and  well  ventilateil 
building  ;  that  bic\'cle  and  other  portable  l.'imps  in  which  gas  is 
gener.iled  and  supplied  direct  10  burner  should  nol  be  approved 
until  such  lamps  are  so  coiislrui'ted  that  thev  will  cease  lo  gener- 
ate gas  immetliatel)  upon  Ihe  extinguishment  i)f  the  flame  ;  that 
the  storage  of  liquid  acetylene  in  any  building,  oi-  the  use  of 
liquid  acetylene  gas,  should  be  absolutely  prohibited  ;  that  in  re- 
gard to  the  ■icparator  and  gas  holder,  it  is  recommended  Ih.it 
only  wrought  iron  or  steel,  capable  of  resisling  an  inlern.'il  pres 
sure  of  twenty  pounds  to  the  square  inch,  should    be  used. 


TRANSFORMER  ECONOMY. 

liy  K.  II.  I.KoNAKU,    Ik.,  MiMUrciil. 

The  practical  use  of  A.  C.  Transformers  covers  a  period  of 
liltle  more  than  a  decade,  and  yet  in  so  short  a  period  they  have 
been  developed  into  the  most  perfect  piece  of  apparatus  known  lo 
the  art  of  electrical  engineering.  Transfoimers  having  .1  lull  load 
efliciency  of  98%  in  the  large  sizes  are  not  unusual,  and  in  ihe 
very  large  sizes  even  this  high  figure  is  exceeded,  and  wiih  ihe 
best  designs  the  no  load  losses  are  less  than  one-half  the  full  load 
loss,  permiiting  an  exceedingly  high  efliciency  to  be  mainlained 
over  the  entire  working  range. 

While  the  commercial  application  of  transformers  is  so  receul, 
the  principle  was  demonstrated  more  than  67  yearsagoby  Faraday, 
whose  investigations  gave  to  the  electrical  engineer  the  principles 
on  which  are  based  the  science  of  dynanio-eleclricily.  Faraday 
in  181  J  made  a  crude  transformer,  which  is  identical  in  general 
principle  and  construction  with  the  commercial  article  of  10-day. 
There  are  many  types  and  modifications  of  details,  but  the  com- 
mercial transformer  of  to-day  may  be  simmered  down  10  two 
general  types,  knosvn  as  the  shell  type  and  the  core  type  ;  the  once 
much  talked  of  hedge-hog  transformer  so  sloutly  championed  by 
.Swinburne  having  dropped  out  of  the  race  entirely.  There  are  still 
strong  adherents  to  both  of  the  first  mentioned  types.  The  ad- 
herents to  the  core  type  of  transformer  will  tell  you  that  the  coils 
are  more  easily  wound  and  the  core  itself  more  easily  insulated, 
that  the  copper  coils  being  on  the  outside  radiates  the  heal  due 
to  internal  losses  more  quickly.  Nol  withstanding  these  seeming 
advantages  to  ihe  casual  observer,  the  Johnston  &  Phillips  Co., 
Ltd.,  of  London,  England,  who  first  manufactured  this  type  of 
transformer  from  the  designs  of  Gilbert  Kapp,  alter  extensive 
experience  with  them,  abandoned  Iheir  nianufaclure  aud  became 
adherents  to  the  shell  type. 

For  an  equal  investment  in  material  and  labor  il  has  been 
demonstrated  that  with  proper  design  a  beller  transformer  can 
be  built  of  the  shell  type  than  of  the  core  type.  The  double 
magnetic  circuit  of  ihe  shell  type  gives  a  shorter  average  paih 
for  the  lines  of  torce,  which,  combined  with  a  smaller  number  of 
breaks  or  inlerruplions  in  the  magnetic  circuit,  call  for  a  less 
number  of  ampere  turns  or  magnetizing  force,  and  result  in  giving 
the  shell  type  the  advantage  of  a  beller  power  factor  at  light 
load. 

With  proper  machinery  the  coil  for  the  shell  type  Iransfonner 
can  be  wound  and  carefully  insulated  with  but  little  more  trouble 
than  the  core  type,  and  the  waste  in  copper  in  lurning  the  ends  of 
the  coil  will  be  no  greater  than  is  necessary  in  the  cylindrical 
coil  used  with  ihe  core  type,  which  touches  only  at  ihe  four 
corners  of  the  core,  which  for  commercial  reasons  is  made  of  a 
rectangular  cross  section,  leaving  considerable  space  inside  the 
coil  not  filled  with  iron. 

There  are  many  points  of  view  from  which  comparisons  can  be 
made,  too  numerous  for  the  limits  of  such  a  superficial  treatise  as 
this,  which,  generally  speaking,  favor  the  use  of  the  shell  type, 
which  we  believe  will  be  the  standard  as  improvements  are  made 
and  the  results  of  careful    lesls  are  more    thoroughly   understood. 

The  sub-division  of  coils  in  a  tranformer  is  one  of  Ihe  most  im- 
portanl  features  both  as  regards  the  safety  of  its  insulation,  owing 
to  the  corresponding  reduction  of  potentials  between  adjacent 
points,  and  also  as  regards  regulation.  With  proper  sandwiching 
and  subdivision  of  coils  in  both  primary  and  secondary,  the  drop 
due  lo  magnetic  leakage  may  be  reduced  to  a  negligable  quan- 
tity,so  the  drop  in  voltage  as  Ihe  transformer  loads  up  may  be  prac- 
tically confined  to  what  is  due  to  the  ohmic  resistance  in  Ihe 
coppt-r.  This  is  essential,  as  the  regulalion  of  transformers  plays 
a  most  important  part  in  the  quality  of  service  to  customers. 
Good  regulation  means  from  2%  in  the  small  sizes  to  one  per  cent, 
in  the  larger  sizes.  No  one  has  yet  discovered  a  satisfactory 
method  of  compounding  transformers  so  as  to  maintain  the  voltage 
as  high  at  full  load  as  at  light  load,  and  as  line  drop  in  the  pri- 
maries as  well  as  in  the  secondary  and  inside  wiring  tend  to 
aggravate  and  magnify  ihis  condition,  the  importance  of  guarding 
against  everything  tending  to  drop  the  voltage  will  be  appreciat- 
ed, particularly  when  it  is  more  clearly  understood  that  a  variation 
of  one  per  cent,  in  voltage  will  make  a  difference  of  about  5%  in 
the  candle  power  of  lamps. 

Too  much  importance  cannot  be  attached  to  hysteresis  or  the 
core  loss  of  transformers,  which  calls  upon  the  generators  for  a 
continuous  supply  of  energy  to  overcome  this  loss  as  long  as  the 
transformer  is  in  circuit,  regardless  of  the  conditions  of  load 
being  the  same  when  no  current  is  drawn  from  the  seconday  as 
when  fully  loaded,  and  if  the  power  factor  of  transformers  is  low 
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the  apparent  flow  oi'  current  on  Ihis  score  is  greater  at  no  load 
than  at  full  load.  Good  transformers  should,  in  the  small  sizes, 
not  require  more  than  2%  of  the  full  load  energ^y  to  cover  this  loss, 
and  large  transformers  less  than  i  %. 

While  the  copper  loss  of  a  transformer  remains  constant  for 
any  fixed  load,  throughout  its  life  the  core  loss — if  proper  pre- 
cautions are  not  taken  in  the  selection  of  iron  and  piovisions 
made  in  the  design  to  maintain  it  at  a  low  temperature — may  in- 
crease coiisiderably,  often  doubling  this  source  of  loss  in  a  very 
short  period,  and  accoidingh-  reducing  the  all  day  efficiency, 
and  this  increased  loss  has  to  be  supplied  from  the  central  station, 
for  which  it  receives  no   income. 

PVom  the  foregoing  hints  it  will  be  seen  that  well  designed, 
modern  transformers  should  give  a  full  load  efficiency,  depending 
upon  their  size,  ot  from  9s  to  98%  or  better,  which  with  good 
design  and  proper  selection  of  materials  will  maintain  this  efli- 
ciency  unimpaired. 

It  is  only  recently,  however,  that  such  transformers  could  be  ob- 
tained, and  the  matter  of  ageing  of  the  core  plates  has  but  recent- 
ly received  attention.  It  is  not  more  than  three  years  ago  that 
one  of  the  largest  electrical  manufacturing  companies  in  the 
United  States  sold  to  a  large  central  station,  under  guarantee  of 
certain  efficiencies  for  the  various  sizes  ot  transformers  covered 
by  the  contract,  and  were  obliged  to  take  back  every  transformer 
before  they  had  been  in  service  four  months,  on  account  of  the 
rapid  increase  in  the  core  loss,  which  in  many  cases,  in  the  siiort 
space  of  time  mentioned,  had  doubled  the  losses  shown  in  the 
original  factory  tests.  The  iron  was  taken  oflF  the  coils  and  a  dif- 
ferent quality  of  iron  substituted,  which,  though  not  giving  quite 
such  good  initial  results,  was  able  to  maintain  its  efficiency  unim- 
paired, exhibiting  no  apparent  ageing  after  repeated  tests  extend- 
ing over  a  period  of  eight  or  nine  months. 

By  careful  experiments  with  various  samples  of  iron  of  known 
chemical  composition  we  have  been  able  to  determine  which  is 
the  best  for  use  in  tiansformer  cores,  and  samples  of  every  lot  of 
iron  ate  submitted  for  tests  for  hysteresis  loss  and  for  chemical 
composition.  Without  such  precaution  no  assurance  of  results 
of  transformers  in  service  can  be  secured.  Even  with  the  best  of 
iron  ageing  will  take  place  to  a  slight  extent  unless  precaution  is 
taken  to  operate  the  iron  at  low  inductions,  and  provide  sufficient 
radiating  surface  to  prevent  the  transformer  becoming  too  much 
heated,  it  having  been  observed  that  iron  will  age  much  more 
rapidly  when  subjected  to  high  temperatures. 

As  the  energy  losses  in  transformers  exhibit  themselves  in  heat 
precaution  should  be  taken  to  get  efficient  transforiners  which 
operate  at  a  low  temperature,  obviating  the  tendency  to  charge 
the  insulation,  at  the  same  lime  saving  the  dynamo  capacity 
necessary  to  overcome  these  losses  and  avoiding  the  ageing  of 
the  iron  and  subsequent  augmentation  of  losses. 

Oil  ma\-  be  used  in  small  transformers,  and  where  the  losses 
are  large  the  oil  helps  materially  in  radiating  the  heat.  The  life 
of  a  low  efficiency  transformer  may  be  considerably  increased  by 
filling  the  case  with  oil,  but  this  is  unnecessary  in  small  trans- 
formers of  good  design.  In  large  transformers  of  100  k.w.  or 
more  it  becomes  necessary  to  use  some  method  of  dissipating  the 
heat,  as  the  proportion  of  radiating  surface  rapidly  decreases  as 
the  transformer  increases  in  size,  and  oil  or  an  air  blast  becomes 
necessary  even  in  transformers  of  over  98%  efficiency.  We  have 
designed  and  built  60  cycle  transformers  of  60  k.w.  capacity  hav- 
ing a  full  load  efficiency  of  98°,  which,  with  only  the  natural  air 
circulation,  have  jhown  a  rise  of  temperature,  after  10  hours  con- 
tinuous run  at  full  load,  of  less  than  50  C.  This  same  transformer 
operated  at  125  cycles  -vill  run  at  a  higher  efficiency  witli  a 
smaller  rise  in  temperature.  Such  transformers  are  rather  ex- 
pensive, however,  and  where  slightly  lower  efficiency  will  suffice, 
an  oil  transformer  can  be  used  at  a  much  lower  cost  of  construc- 
tion which  will  give  no  greater  rise  of  temperature. 

Lightning  discharges  are  less  dre.ided  now  by  central  station 
managers  than  they  used  to  be.  Formerly  every  thunderstorm 
brought  with  it  wreck  to  some  of  the  transformers  on  the  line: 
this  has,  however,  come  to  be  the  exception  rather  than  the  rule 
owing  to  the  substitution  of  modern  transformers,  in  which  the 
better  insulation,  together  with  the  greater  choaking  effect, 
which  foUow's  with  higher  efficiency  and  reduced  core  loss,  results 
in  forcing  the  oscillatory  high  frequency  lightning  discharges  to 
take  some  easier  path  to  equilibrium  of  potentials.  .N'otwithstand- 
ing  this,  do  not  neglect  to  install  lightning  arrestors,  for  though 
the  improved  transformers  offer  a  more  difficult  path,  yet  if  there 
are  no  lightning  arrestors  through  which  these  potentials  can  dis- 
charge, the  best  transformers  are  liable  to  be  punctured.  The 
suggestion  has  been  made  to  ground  the  secondaries  or  the  case 
of  the  transformers.  Either  method  makes  it  safer  for  the  con- 
sumer, but  both  result  in  greater  strain  on  the  insulation  of  the 
transformer. 

We  have  had  frequent  inquiries  as  to  whether  the  60  cycle 
transformers  will  work  on  125  or  133  cycles.  A  transformer  suit 
able  for  60  cycles  or  7200  alterations  will  work  better  on  ]2^ 
cycles  or  15000  alternations  than  on  the  60  cycles,  as  the  core  loss 
s  reduced,  though  the  regulation  due  to  increased  magnetic  leak- 
age is  not  quite  so  good.  It  is  quite  the  opposite  when  a  125 
cycle  transforiner  is  used  on  the  60  cycle  circuit,  as  in  this  case 
the  core  loss  is  increased  about  30%,  and  the  efficiency  corres- 
pondingly decreased.  If  the  transformer  is  not  a  very  superior 
one,  at  125  cycles  it  is  quite  likely  to  overheat,  due  to  the  increased 
core  loss  at  60  cycles,  gradually  charring  the  insulation  until  it 
finally  breaks  down,  in  the  meantime  probably  showing  an  increas- 
ing core  loss  followed  by  further  development  of  heat  and  bring- 
ing about  the  end  at  an  earlier  day. 

As  the  difference  between  two  lots  of  iron  from  the  same  manu- 
facturers may  make  a  difference  of  ten  or  twenty  per  cent,  in  the 
core  losses  of  transformers,  otherwise  identii:al,  it  is  of  the  utmost 


importance  for  manufacturers  to  make  careful  tests  of  each  ship- 
ment of  iron  as  it  is  received,  and  when  this  is  not  done  the  cen- 
tral station  has  no  protection  unless  they  possess  the  instruments 
to  make  proper  tests  on  the  transformers  themselves  as  they  are 
received. 

For  their  own  protection  we  would  urge  central  station  mana- 
gers to  equip  themselves  with  standard  wattmeter,  dynamometer 
and  voltmeter,  with  which  it  is  a  simple  matter  to  determine 
whether  they  are  getting  what  they  pay  for  or  not. 

The  tests  are  quite  simple  and  any  central  station  can  equip  for 
making  them  at  very  small  expense,  amounting  to  but  little  out- 
side of  the  cost  of  the  necessary  instruments,  which  are  almost  a 
necessity  for  any  central  station  in  checking  Up  switchboard  in- 
struments, recording  meters,  iSic. 

Central  station  practice  has  not  yet  settled  down  to  uniform 
methods  of  installation,  but  the  trend  now  seems  10  be  in  the 
direction  of  larger  transformers  with  secondary  networks,  pre- 
ferably on  the  thin  wire  system  ;  the  general  introduction  of 
meter  basis  of  charge  making  it  possible  to  safely  connect  double 
the  rated  transformer  capacity  in  lamps  to  the  secondarv  net- 
work— whereas  with  the  older  systems  providing  a  separate  irans- 
tbriner  for  each  connection  it  was  necessary  to  provide  transfor- 
mer capacity  equal  to  the  lamps  connected. 

With  separate  I raasformers  of  small  sizes  necessary  for  Individ] 
ual  supply,  the  aggregate  core  losses  become  a  serious  drain  up- 
on the  central  station.  We  have  frequently  seen  banks  of  small 
transformers  serving  a  single  customer  or  group  of  customers,  this 
condition  being  brought  about  by  the  gradual  growth  of  demand 
for  light  exceeding  the  capacity  of  the  original  transformer  in- 
stalled, a  further  growth  exceeding  the  capacity  of  the  second,  and 
soon.  In  such  cases  the  substitution  of  a  single  large  transformer 
of  modern  design  displacing  the  small  ones  would  save  its  price  in 
less  than  a  year,  if  credited  at  the  usual  selling  price,  with  the 
amount  ot  current  saved.  Don't  put  a  modern  transformer  of 
good  regulation  into  a  group  of  antiquated  transformers  of  poor 
regulation  ;  if  you  do  you  will  lose  your  new  transformer,  which  is 
likely  to  be  unjustly  condemned  for  trying  to  improve  the  regula- 
tion of  its  bad  associates.  Placed  in  such  company  the  new 
transformer  tries  to  inaintain  the  good  regulation  for  which  it 
was  designed,  while  the  lazy,  old  shirks  with  which  it  is  con- 
nected, steeped  in  the  vice  of  bad  regulation,  throw  their  entire 
load  onto  the  new  comer,  which  good  naturedly  carries  it  all  till 
it  can  no  longer  stand  the  strain  and  literally  roasts  out  and 
breaks  down  under  the  load. 

In  most  of  the  smaller  stations  and  in  many  of  the  larger  ones, 
money  can  be  saved  by  remodelling  the  system  of  distribution, 
and  at  the  same  time  improving  the  service  by  laying  out  a  net 
work  of  secondary  mains,  starting  first  in  the  business  portion  of 
the  town  with  the  installation  of  a  few  large  transformers,  re- 
serving the  small  transformers  which  these  replace — if  they  are 
modern  and  worth  keeping — lor  extensions  in  the  more  remote  sec- 
tions where  for  the  time  the  secondary  network  is  impractical. 
It  may  occur  in  some  cases  the  secondary  network  will  be  practi- 
cal in  several  different  sections,  and  these  separate  sections  will, 
in  most  cases,  gradually  grow  together,  allowing  taps  to  be  made 
for  new  customers  at  intermediate  points.  In  most  cases,  where 
prices  are  based  on  meter  rates,  such  an  arrangement  can  be 
installed  at  no  greater  first  cost  than  the  individual  transformer 
system,  the  saving  in  cost  of  transformers  on  account  of  their 
larger  size  and  less  total  capacity  required  paying  for  the  copper 
maitis.  Such  an  arrangement  always  results  in  more  satisfactory 
service  to  the  consumers,  at  the  same  time  greatly  reducing  the 
leakage  current  necessary  to  magnetize  the  transformers  or 
supply  the  waste  in  core  losses. 

A  few  figures  may  serve  to  impress  the  idea  more  firmly  in  your 
minds.  Let  us  take  the  case  of  a  station  having  an  average  load 
equivalent  to  1000  lights,  most  of  which  average  four  hours  burn- 
ing per  night,  and,  making  due  allowance  for  belting,  dynamo, 
line,  transformer  and  secondary  wiring  losses,  we  will  allow  that 
10  lights  are  obtained  per  1  h.  p.  at  full  load.  In  the  first  case 
we  will  suppose  an  individual  transformer  system  is  installed, 
using  to-10  light,  10-20  light,  10-30  light,  5-40  light,  and  4-50 
light  transformers  ;  even  with  modern  transformers  these  would 
have  an  aggregate  core  loss  of  about  1200  watts. 

If  we  substitute  for  this  arrangement  6-150  light  transformers, 
connected  with  secondary  mains,  retaining  the  10  small  trans- 
formers for  isolated  customers  so  scattered  as  to  make  it  imprac- 
tical to  connect  them  to  the  secondary  mains,  our  core  losses  will 
be  reduced  to  692  watts,  or  a  saving  of  44S  watts  for  every  hour 
the  plant  is  run,  which,  for  twenty-four  hours  a  day,  would  amount 
to  3920  k.  w.  hours  per  year,  which  at  loc.  per  kilowatt  hour 
would  be  $392.00,  or  6%  on  more  than  $6500.00,  a  sufficient 
amount  to  more  than  pay  for  the  change  if  no  consideration  is 
made  of  the  transformers  left  on  hand,  which  would  be  superseded 
b)'  the  new  arrangement. 

In  the  case  just  mentioned  we  have  assumed  the  original 
arrangement  to  be  modern  transformers.  Had  we  assumed  them 
to  be  old  types  the  saving  would  have  been  three  or  four  times 
that  shown,  and  would  have  allowed  us  to  make  a  good  or  a  better 
showing  had  we  only  chaiged  3c.  per  kilowatt  hour,  which  would 
be  less  than  the  cost  of  production  in  a  station  of  1000  lights 
capacity. 

Some  of  our  friends  may  argue  that  these  losses  cost  them 
nothing,  as  they  are  running  on  water  power,  but  we  would  like 
to  remind  them  that  the  capacity  in  their  generators,  water  wheels, 
or  whatever  prime  movers  they  use,  represent  capital  invested, 
which  add  to  the  fixed  charges  their  pro  rata  of  interest  and 
depreciation  for  which  it  makes  no  return;  whereas,  if  the  capa- 
city used  in  overcoming  these  losses  could  be  rented  at  the  usual 
rates,  a  material  difference  in  the  capacity  to  pay  dividends  would 
be  shown. 
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METERS  AND  METER  RATES. 

Hv  A.  A.  Dios,  Oiuwa. 
There  are  few  things  of  more  importance  to  owners  of  electric 
light  plants,  or  having  a  more  potent  influence  for  the  financial 
success  or  failure  of  electric  supply  undertakings  generally,  than 
meters  and  meter  rates;  and  all  those  inieresied  in  the  satisfac- 
tory solution  of  the  problem  "  how  to  increase  profits  from  eleclnc 
supply"  should  give  the  subject  of  this  paper  thorough  and  seri- 
ous consideration. 

In  these  days  of  close  compelilion  in  lighting,  in  common  with 
all  other  industries,  where  we  feel  the  need  of  constant  study  and 
investigation  in  order  to  find,  if  possible,  means  of  redinring  the 
cost  of  production,  should  we  not  devote  ourselves  with  equal 
energy  and  perseverance  to  the  task  of  increasing  the  earning 
power  of  our  planis? 

Upon  this  question,  meter  rates  have  a  direct  and  important 
bearing. 

METERS. 

It  seems  hardly  necessarv-  at  this  time  to  make  a  plea  for  the 
use  of  electric  meters.  Experience  has  established,  beyond  ques-' 
tion,  the  fact  that  the  use  of  meters  increases  the  earning  power 
of  a  plant.  A  change  from  flat  to  meter  rates  invariably  lowers 
the  peak  of  the  station  load  curve  to  such  an  extent,  that  the 
lamp  installation  may  be  doubled  before  the  peak  regains  its  pre- 
vious value  ;  the  average  earnings  per  lamp  installed  will  be  such 
as  to  show  an  increase  in  the  total  revenue,  unless  indeed  the  flat 
rates  previously  charged  were  so  high  as  to  confine  the  use  ot  the 
lighiN  lo  long-Mour  consumers. 

The  use  of  meters  also  places  the  owner  of  a  plant  in  a  position 
to  compete  successfully  with  gas  and  other  illuminants  for  all 
classes  of  consumers,  thereby  facilitating  ihe  extension  of  his 
business.  This  cannot  be  done  under  a  flat  rale  system,  except 
by  making  all  sorts  of  special  rates,  to  meet  special  cases;  a  pro- 
ceeding which  is  certain  lo  produce  dissatisfaction  among  con- 
sumers and  often  works  injustice  to  the  supplier. 

No  attempt  will  be  made  to  give  in  this  paper  a  history  of  the 
electric  meter;  not  even  lo  enumerate  the  many  forms  that  have 
been  produced  in  the  process  of  evolution,  to  which  we  owe  the 
modern  recording  meter.  Too  much  valuable  time  would  be 
taken  up  and  no  very  useful  purpose  would  be  served  by  the  re- 
cital, as  far  as  this  Association  is  concerned. 

Those  who  feel  any  interest  in  the  subject  may  be  referred  lo  a 
paper  read  by  Mr.  George  W.  Walker,  before  the  .'\meiican  In- 
stitute of  Electrical  Engineers,  May  21st,  1S91.  Later  meters 
have  been  described  and  illustrated  from  time  to  time  in  the 
electrical  press. 

It  is  necessary  to  the  full  success  and  popularity  of  the  meter 
system  of  charging  for  current,  that  the  meters  should  be  direct 
reading,  in  other  words  that  the  record  of  consumption  should 
appear  in  plain  figures  on  dials  available  to  the  consumer,  as  he 
has  long  been  accustomed  to  in  gas  meters. 

The  Canadian  Electric  Light  Inspection  .'Vet  prohibits  the  use 
of  any  but  direct  reading  meters,  therefore  the  choice  of  meters 
lies  between  the  diflferent  forms  of  these  meters,  generally  known 
as  "motor  meters." 

These  meters  are  essentially  electro-motors  operated  by  the 
current  to  be  measured  and  whose  rotating  member  actuates  a 
train  of  registering  wheels  and  dials. 

They  may  be  divided  into  two  general  classes,  namely  : — 
First.  Those  operating  on  the  inductive  principle,  wherein  an 
armature  consisting  of  a  ring,  disk  or  cylinder  of  metal,  generally 
iron,  is  carried  around  by  a  rotating  magnetic  field.  This  field 
results  from  the  current  to  be  measured  passing  through  a  coil  or 
coils  of  wire,  and  the  current  induced  in  a  closed  secondary  coil, 
of  low  resistance,  set  at  angle  with  the  first ;  and,  second,  those 
embodying  the  well  known  principle  of  the  direct-current  motor  ; 
a  wire  wound  armature  rotating  within  a  magnetic  field. 

Meters  of  the  first  class  are  suitable  for  alternating  currents 
only,  and  must  be  calibrated  for  the  rrequency  at  which  they  will 
be  operated.  They  have  no  commutator  nor  brushes.  Those  of 
the  second  class  may  be  used  for  either  direct  or  alternating  cur- 
rents of  any  frequency.  They  have  a  co.nmutator  and  brushes. 
That  is  their  weak  point,  as  dirt  and  moisture  will  affect  the  com- 
mutator, and  the  meter  will  in  time  run  too  slo-v  unless  it  is 
cleaned  occasionally,  which  is  a  troublesome  proceeding,  now 
that  meters  are  sealed  by  the  Government.  They  require  delicate 
and  careful  handling. 

Meters  of  either  class  may  be  "current  meters"  recording  in 
ampere-hours,  or  "energy  meters"  which  register  in  watt-hours. 
In  meters  of  the  first  class,  which  are  generally  current  meters, 
the  torque  is  approximately  proportional  to  the  square  of  the 
current,  and  the  speed  is  proportional '_ to  the  torque.  Such  are 
the  "Schallenberger,"   "Duncan"  etc. 

In  meters  of  the  second  class,  generally  energy  meters,  such  as 
the  "Thomson,"  the  torque  is  directly  proportional  to  the  power 
applied  and  the  speed  is  proportional  10  the  torque. 

All  meter  armatures  left  free  10  revolve,  run  so  fast  at  high 
loads  as  to  seriously  impair  the  accuracy  and  durability  of  the 
meter,  and  means  had  to  be  provided  to  restrain  their  speed. 
This  was  done  in  two  ways.  Small  vanes  or  air  fans  were  at- 
tached to  the  end  of  arms  rigidly  fixed  to  the  aramature  shaft. 
These  fans  lie  at  right  angles  to  the  direction  of  rotation,  and  the 
retardation  is  due  to  the  resistance  of  the  air  against  them,  which 
is  approximately  proportional  to  the  square  of  thespeed,sothat  this 
device  may  only  be  used  in  those  meters  where  the  torque  is  pro- 
portional to  the  square  of  the  quantity  to  be  measured.  The 
other  way  was  to  attach  to  the  armature  shaft  a  copper  disk  re- 
volving between  the  poles  of  permanent  magnets.  These  exert  a 
drag  on  the  eddy  currents  generated  in  the  disk  by  its  rotation  in 
the  magnetic  field.  ~  This  magnetic  drag  is  proportional  to  the 


speed,  and  is  employed  in  meters  where  the  torque  is  proportional 
to  the  quantity  to  be  measured. 

The  majority  of  meters  will  not  start  with  less  than  three  per 
cent,  of  their  full  loads,  and  tend  lo  run  slow  at  light  and  high 
loads.  This  is  a  serious  drawback,  but  there  appears  to  be  no 
effective  remedy  for  it  at  the  present  time. 

In  choosing  a  meter  the  first  point  to  be  settled  is  whether  to 
use  a  "current"  meter  or  "energy"  meter.  .At  first  sight  it 
would  seem  that  the  energy  meter  would  best  suit  our  purpose, 
as  it  records  the  actual  expenditure  of  energy,  but  where  energy 
is  supplied  at  a  constant  voltage,  the  record  of  the  current  meter 
in  volt  amperes  is  prot>ortional  to  the  energy.  With  alternating 
currents,  and  especially  with  inductive  loads,  the  record  will 
be  slightly  in  excess  of  the  energy,  but  will  be  porportional  to  the 
machine  capacity  employed,  which  is  a  perfectly  reasonable 
charge  against  the  consumer,  since  it  is  the  maximum  load  in 
volt-amperes  that  determines  the  size  of  the  plant  and  the  fixed 
station  expenses.  The  current  meter  has  the  advantage  of  sim- 
plicity, ease  of  adjustment  and  less  cost.  It  lends  itself  admirably 
10  the  lamp  hour-rate  of  one  cent,  as  its  record  shows  the 
lamp  hours.  Rates  mav  be  varied  to  suit  all  conditions  by  a 
system  of  discounts  from  the  one  cent  rate. 

The  desirable  characteristics  of  a  meter  are:  Initial  accuracy, 
constancy,  simplicity  of  mechanism  and  indicating  dials,  dura- 
bility, ability  to  exclude  dirt,  insects,  etc.,  and  to  withstand  tam- 
pering. Examination  and  test  will  determine  how  far  these 
characteristics  are  possessed  by  a  meter,  except  those  of  con- 
stancy and  durability,  which  can  only  be  established  by  a  test  of 
time  in  regular  practice.  Both  however,  depend  on  good  design 
and  workmanship,  especially  in  the  jewel  bearings  which  should 
be  of  the  best  quality,  accurately  ground  and  thoroughly  polished. 

The  writer  has  for  some  years  used  the  "Schallenberger"  cur- 
rent meter  which  has  met  all  the  conditions  of  actual  service  in 
quite  a  satisfactory  manner  with  only  ordinary  care,  lie  had 
some  experience  with  a  certain  type  of  meter  in  which  so  much 
heat  was  developed  at  normal  full  load  as  to  roast  the  varnish  on 
the  outside  of  the  wire  coils.  It  is  needless  to  say  that  such  a 
meter  should,  under  no  circumstances,  be  used. 

METER   DEPARTMENT. 

The  importance  of  a  well  organized  meter  department  and 
properly  equipped  meter  room,  wherein  testing,  adjusting  and  re- 
pairing of  meters  may  be  intelligently  carried  on,  cannot  be  too 
strongly  urged.  This  department  should  be  given  in  charge  to 
one  man  who  may  be  carefully  instructed  in  his  duties  and  edu- 
cated to  perform  his  work  in  an  efficient  and  systematic    manner. 

When  meters  are  received  from  the  factory  they  should  be  ex- 
amined, tested  and  adjusted  if  required  before  they  are  sent  for 
government  inspection. 

Records  of  these  and  all  meter  tests,  of  meters  certified  by  the 
government,  installed  or  taken  out,  and  of  meters  repaired, 
should  be  kept  in  the  meter  room  in  a  day  book  for  that  purpose 
where  entries  may  be  made  from  day  to  day,  designating  such 
meter  by  Ihe  serial  number,  size  and  make.  There  should  also 
be  a  ledger  into  which,  day-book  entries  should  be  posted.  A 
page  to  be  headed,  for  each  meter  in  use,  by  the  serial  number, 
size  and  make.  In  this  way  each  page  will  contain  a  complete 
history  of  one  particular  meter  and  this  will  be  found  very  useful 
for  reference. 

No  meter  should  be  installed,  removed  or  tested  without  orders 
from  some  one  in  authority.  It  is  a  mistake  to  allow  any  employee 
in  the  office  to  order  meters  changed  and  tested. 

METER    ROOM. 

This  room  should  not  be  accessible  to  any  employees  except 
those  of  the  meter  department. 

There  should  be  in  a  well  lighted  corner  of  this  room  a  work 
bench  with  such  tools  and  appliances  as  will  be  required  in  re- 
pairing and  adjusting  meters. 

A  substantial  wooden  rack  should  be  erected  against  a  solid 
wall,  quite  free  from  vibrations,  where  the  meters  may  be  hung 
up  m  rows,  by  means  of  hooks  or  catches,  fashioned  to  hold  them 
firmly  in  a  level  position.  Flexible  wires  ready  to  be  inserted  in 
the  binding  posts  of  the  meters  and  short-circuiting  plug  de- 
vices, allowing  the  cutting  out  of  any  meter  without  opening  the 
circuit,  should  also  be  provided.  The  meters  should  be  connect- 
ed in  series  and  the  circuit,  which  must  be  of  large  wire,  should 
pass  through  a  main  switch  and  cut-out,  a  rheostat  to  ad- 
just the  voltage,  a  good  dead-beat  wall  ampere  meter  and 
a  master  meter  used  as  a  standard  in  making  tests.  There 
should  be  also,  connected  across  the  circuit,  a  reliable  voltmeter, 
dead-beat  if  possible,  and  a  bank  of  incandescent  lamps  of  various 
candle-powers,  say  16,  10  and  5,  to  adjust  the  load. 

The  "  master  meter  "  or  "  standard  "  should  be  tested  once  a 
month. 

The  following  directions  for  testing  will  be  found  useful.  If  the 
master  meter  is  a  "  current"  meter,  proceed  as  follows  ; 

1.  Adjust  the  current  to  full  load  of  meter. 

2.  Count  the  revolutions  of  the  armature  by  means  of  the  tell-tale 

index  at  the  top  of  the  shaft  or  otherwise,  for  a  number  of 
seconds,  depending  on  a  constant  furnished  by  the  makers 
for  each  size  of  meter.  (This  constant  represents  the  time 
taken  by  the  armature  for  one  revolution  when  a  current  of 
one  ampere  is  passing). 

3.  The  revolutions  should  be  counted   for  a   number  of  seconds 

equal  to  several  times  the  constants,  in  order  to  secure 
accuracy,  and  the  revolutions  counted  duiing  that  time,  mul- 
tiplied by  the  constant  of  the  meter  and  divided  by  the  num- 
ber of  seconds,  should  equal  the  amperes  passing  through  the 
meter  during  the  test.  If  the  amount  is  greater,  the  meter  is 
running  fast,  if  less,  the  meter  is  too  slow. 
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4.    Repeat  the  test  at  hall  load  and  quarter  load, 

The  current  should  be  calculated  from  the  indications  of  a 
Siemens  dynamometer.  If  none  is  available,  the  wall  ampere 
meter,  which  should  be  frequently  calibrated,  may  be  used  instead. 

For  an  "  energy  meter "  proceed  as  above,  adjusting  the 
voltage  carefulh'  to  normal  as  well  its  the  current  and  use  a  watt- 
meter instead  oi  the  ampere  meter.  A  stop  watch  is  better  for 
this  test.  If  no  stop  watch  is  available,  two  men  should  make  the 
test,  one  counting  the  revolutions,  the  other  holding  an  ordinary 
watch.  The  case  should  be  on  the  meter  during  this  test  to  avoid 
the  dislurbing  influence  of  air  currents,  the  rotation  of  the  arma- 
ture being  observed  through  a  small  window  in  the  top  of  tlie  case. 
The  voltage  should  be  quite  steady. 

There  may  be  a  separate  master  meter  for  every  kind  and  size 
of  meter  if  desired,  but  that  is  hardly  necessary. 

Meters  can  be  adjusted  by  altering  the  angle  between  the  prim- 
ary and  secondary  coils  in  inductive  meters,  or  by  shifting  the  posi- 
tion of  the  retarding  permanent  magnets  where  these  are  used. 

When  it  is  desired  to  test  a  number  of  meters,  e.\amine  them 
.ind  see  that  the  armatures  are  turning  freely  and  the  shafts  rest- 
ing properly  in  the  jewel  bearings;  hang  them  upon  the  testing 
rack,  connect  them  in  series,  and  put  the  cases  on,  then 

1.  Close  the  circuit,  adjust  the  voltage  and  turn  on  one  5    candle- 

power  lamp  and  see  if  meters  start.  (Meters  of  ten  amperes 
should  start  on  this  lamp,  those  of  twenty  amperes  on  one 
lamp  of  ten  candle  power,  those  of  forty  amperes  on  two 
similar  lamps,  and  those  of  eighty  amperes  on  two  lamps  of 
sixteen  candle-power.  Meters  that  fail  to  start  as  above 
should  be  tagged  for  repairs.) 

2.  All  the  meters  on  test  being  of  the  same  size,   adjust    current 

to  full  load  and  watch  the  pointers  on  the  last  light  hand 
dials  ;  run  the  meters,  including  master  meter,  cutting  them 
in  and  out  of  circuit  until  all  the  pointers  are  exactly  over  a 
number  in  the  last  right  hand  dial. 

3.  Open  the  circuit  and  take  readings  of  all  the  meters. 

4.  Close    the    circuit,    adjust    current    to    half  load  and  allow  the 

meters    to    run    sever.-il   hours,  after    which  readings  may  be 

taken  and  the  "  consumption  "  compared  with    that  recorded 

by  the  master  meter. 

A  meter  testing  over  three  per  cent,    slow   or   fast  should  be 

given  a  second  test  to  confirm  the  first. 
The  advantage  of  a  long  run  in  series  with  a  standard  meter  is, 
that  it  makes  it    easy  to   detect    and  measure  very  small  percent- 
ages of  error. 

When  a  meter  is  brought  in  for  any  reason  it  should  be  tested 
before  it  is  taken  out.  When  it  becomes  necessary  to  test  a 
meter  after  it  has  been  installed,  it  is  belter  to  bring  it  to  the 
meter  room,  putting  another  one  in  its  place,  as  no  proper  test 
can  be  made  on  the  consimier's  premises.  Several  methods  have 
been  suggested  for  domiciliary  te*iling,  but  none  are  quite  satis- 
factory, besides  it  pleases  a  customer  better  to  change  his  meter 
when  he  has  lost  faith  in  it. 

INSTALLING. 

Meters  should  be  of  as  small  a  capacity  as  may  be  used  without 
inviting  their  total  destruction.  It  is  better  to  take  chances  of  an 
occasional  burn-out,  than  to  install  meters  that  will  run  during 
seventy-five  per  cent,  of  their  working  hours  on  less  than  half  load 
and  thirty-three  per  cent,  of  the  lime  on  one-quarter  load  or  less. 
Under  these  circumstances  meters,  as  we  know  them,  cannot  be 
expected  to  do  the  supply  company  justice. 

It  is  impossible  to  entirely  eliminate  friction  in  meters,  and  they 
stand  on  the  order  of  their  going  as  it  were.     They  are  also  slow- 
on  light  loads.     The  most  effective  remedy  is  to  use  small  meters 
It  is  true  that  they  are  also  slow  on  high  loads,  but  the  high  loads 
seldom  come  and  never  stay  long. 

The  importance  of  using  small  meters  may  be  fully  realized  by 
reference  to  an  experiment  reported  by  Mr.  Lyman  C.  Reed, 
where  a  load  varying  from  one  to  ten  incandescent  lamps  was 
passed  through  two  meters  in  series,  one  of  ■;%  amperes  capacity, 
the  other  of  100  amperes.  The  small  meter  registered  thirty  per 
cent,  more  than  the  large  one. 

Mr.  Duncan  suggests  the  following  rule  for  his  meter  : 

For    3  'o    7  lights  install  a     5  light  meter, 
8   "   14       "  "  10     " 

i6  "  20      "  "         15     "         " 

25  "  35      "  "  25     " 

40  "  65      "  "  50     " 

70  "   100    "  "  75     "         " 

No  hard  and  fast  rule  can  be  laid  down  ;  much  depends  on  the 
class  of  consumers  to  be  served.  In  private  residences,  for  in- 
-•^tance,  a  ten  light  meter  would  do  up  to  twenty  lights,  a  twenty 
light  meter  up  10  thirty-five  lights,  and  a  forty  light  meter  up  to 
seventy-five  lights  in  the  majority  of  cases. 

It  has  been  suggested  to  put  two  meters  in  parallel  on  large 
installations,  one  large  and  one  small  meter  with  a  mercury  switch 
actuated  by  the  current  and  intended  to  automatically  cut  out  the 
large  meter  whenever  the  load  fell  below  a  predetermined  amount. 
The  suggestion  is  worthy  of  consideration. 

Great  care  must  be  exercised  in  carrying  meters  through  the 
streets.  .-\  light  express  wagon  with  a  box  partly  filled  with 
straw,  wood  fibre  or  other  packing,  in  which  the  meters  may  be 
placed  on  their  backs,  is  a  good  thing  to  move  them  in.  They 
may  be  safely  carried  by  hand,  also  on  a  bicycle,  but  in  the  latter 
case  the  rider  must  be  careful  to  avoid  sudden  jars. 

W'henever  a  meter  is  taken  out  for  installation  the  reading 
should  be  taken  and  left  on  record  in  the  m^ter  room,  in  case  the 
reading  or  **  start  "  is  not  taken  at  the  consumer's  premises. 

Meters  should  not  be  installed  on  shaky  partitions  or  those  con- 
taining doors  liable  to  slam,  or  on  walls  subject  to  vibratioos.    They 


should  be  in  a  dry  place,  easy  of  access  and  open  to  daylight  or 
otherwise  lighted,  and,  if  possible,  they  should  be  protected  from 
extremes  of  temperature.  Meiers  should  not  be  placed  on  or  too 
near  the  floor,  nor  too  high.  You  cannot  expect  your  meter 
reader  to  stand  on  his  head  or  to  carry  a  step-ladder.  In  such 
cases  he  will  attempt  to  get  the  reading  at  a  distance  and  prob- 
ably get  it  down  wrong. 

A  little  missionary  work  among  electric  wiremen  and  contract- 
ors will  lead,  in  lime,  to  the  practice  of  arrairging  a  place  for  the 
meters  in  accordance  with  the  above  recommendations. 

Before  connecting  the  meter  it  is  well  to  try  lamps  here  and 
there  about  Ihe  place,  leaving  meter  loop  open,  to  make  sure  that 
there  are  no  branches  taken  off' outside  of  the  meter. 

Meters  should  be  levelled  and  rigidly  fastened  to  the  wall. 
After  installing  the  meter,  one  or  more  lamps  should  be  turned  on 
to  ascertain  that  the  meter  starts  readily.  For  this  purpose  meter 
cases  should  have  a  window  through  which  the  movements  of 
armature  or  shaft  can  be  seen. 

No  openings  should  be  left  between  the  cover  and  the  back  of 
the  meters  where  insects  may  go  in.  They  seem  to  find  comfort- 
able quarters  there,  and  spiders  weave  their  webs  around  the 
moving  parts,  retarding  and  sometimes  stopping  the  meter.  This 
is  more  likely  to  happen  where  houses  are  vacated  during  the 
summer  holidays.  The  writer  has  used  a  stick  of  pine  wood 
about  four  inches  long,  one-quarter  inch  wide  and  one  eighth  inch 
thick  between  the  cover  and  back  casing  of  Schallenberger 
meters,  at  Ihe  top,  with  good  success.  Ii  has  been  suggested  to 
squirt  soft  putty  with  a  syringe,  so  as  to  practically  seal  the  cover 
to  Ihe  back,  but  this  is  seldom  necessary.  It  is  a  commendable 
thing,  however,  as  it  excludes  dust  as  well  as  insects. 

The  connecting  wires  should  be  pulled  through  the  binding 
posts  until  no  bare  copper  is  accessible  from  outside  the  meter 
case.  The  cover  over  the  binding  posts  should  be  sealed  with  a 
lead  seal  bearing  the  mark  of  the  meter  department.  It  should 
be  the  duty  of  employees  installing  meters  to  see  thai  there  are  no 
bare  places  or  cut-outs  on  Ihe  mains  between  the  meter  and  the 
service  switch  and  main  cut  out,  and  to  see  that  the  latter  is  sup- 
plied with  copper  tipped  fuses  of  the  right  size  properly  put  in. 

READING. 

Meters  should  be  read  monthly  if  practicable,  as  "  short  ac- 
counts make  good  friends,"  but  the  large  amount  of  clerical  work 
involved  in  this  practice  often  makes  it  preferable  to  have  only 
quarterly  readings.  However,  this  makes  very  heavy  bills  in 
winter,  which  is  objectionable.  A  good  plan  is  to  divide  the  six 
summer  months.  May  to  October,  inclusively,  in  two  periods  of 
three  months  each,  and  the  six  winter  months  in  three  periods  of 
two  months  each.  The  shorter  winter  periods  will  make  the 
differenie  in  the  bills  less  pronounced  and  facilitate  Ihe  collection 
of  accounts.  This  compromise  is  confidently  recommended  as  one 
that  works  well  and  gives  satisfaction  to  consumers. 

The  dales  of  the  readings  should  appear  on  the  bills,  as  they 
will  show  the  number  of  days  covered  by  the  amount  and  fre- 
quently explain  apparent  overcharges. 

Reading  meters  correctly  is  not  as  easy  as  it  looks.  Men 
should  be  trained  in  the  work  and  not  changed  unnecessarily.  An 
unreliable  meter  reader  is  dear  at  any  price.  Errors  in  reading 
are  mostly  due  to  the  fact  that  each  dial  is  read  by  itself.  Ex- 
perience teaches  that  when  a  pointer  is  near  a  number,  it  is  neces- 
sary to  consult  the  next  lower  dial  to  determine  whether  the  first 
pointer  is  short  of  or  past  the  number.  Thai  is  because  Ihe 
pointers  are  sometimes  blunt,  improperly  set,  or  have  a  little  side 
play.  A  plan  which  has  been  very  successful  in  preventing  errors, 
is  to  furnish  the  reader  with  books  printed  with  fac-similes  of  the 
dials  of  a  meter.  The  reader  does  not  read  in  the  ordinary  sense, 
he  merely  copies  in  his  book  the  position  of  each  pointer,  which 
is  represented  by  a  pencil  stroke.  The  reading  is  done  in  the 
ofliice. 

A  great  saving  of  time  may  be  made  by  using  numbers  to 
designate  customers.  Thus  the  meter  reader  would  enler  a  read- 
ing taken  at  "A.  G.  Richardson,  319  Waverlev  street  west"  as 
"958,  Richardson."  The  number  is  the  page  of  Mr.  Richardson's 
account  in  Ihe  ledger,  and  the  addition  of  the  surname  makes 
identification  of  Ihe  reading  more  certain. 

The  clerk  entering  Ihe  readings  in  the  meter  ledger  should  make 
each  day  a  list  of  all  readings  which  appear  quite  wrong  from  his 
knowledge  of  customers  and  their  previous  record  in  the  ledger. 
This  list  would  then  be  sent  to  the  meter  department  with  instruc- 
tions to  re-read  the  meters.  Many  errors  will  be  corrected  in 
this  way  before  the  bills  are  sent  out,  and  meters  that  stop  will  be 
detected. 

Consumers  sometimes  complain  that  their  bills  are  too  high, 
and  some  have  been  known  to  express  the  opinion  that  the  meters 
ran  too  fast,  but  the  writer  once  encountered  a  consumer  who 
said  his  meter  was  loo  slow  ;    that  was  in  Ottawa. 

When  complaints  are  made,  it  is  a  good  practice  to  get  an  ex- 
tract from  the  complainant's  account  showing  the  total  net  cost  of 
the  light  for  a  year.  This  will  often  be  a  pleasant  surprise  to  him 
as  he  has  likely  figured  it  out  in  his  mind  by  taking  his  highest 
bill  and  multiplying  it  by  the  number  of  readings  in  the  year,  for- 
getting the  summer  bills. 

The  period  complained  of  should  be  compared  with  the  corres- 
ponding period  of  the  preceding  year,  if  possible,  and  the  preced- 
ing period  should  be  investigated  to  see  if  meter  was  not  under- 
read.  In  any  case,  off'er  to  re-read  the  meter.  If  the  first  read- 
ing is  confirmed  and  the  bill  really  seems  wrong,  it  is  better  to 
change  and  test  the  meter. 

When  a  customer  makes  general  statements   as   to   the   small 
qii.-intity  of  light  he  has  used,  you  should  gel  him  down  to  details 
Figure  out  with  him  the  probable  use  of  each   lamp  or  group   of 
lamps  separately,     ^old  him  down  to  facts.     When  vou  come  ta 
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add  ii  lip  he  will  be  surprised,   and    the    meter  will    generally    be 
found  lo  be  not  such  a  liar  after  all. 

STATION  METERS. 
The  practice  of  meterings  the  output  of  the  central  station,  which 
is  beco"iing  quite  popular,  is  a  move  in  the  rijjht  direction.  The 
data  obt.iined  throujjh  the  use  of  station  meters  is  not  otluTwise 
available.  It  is  sure  to  lead  to  economies  in  the  station,  and  will 
be  of  material  assistance  in  making  and  re-adjusting  rates. 

.METER  RATES. 
In  inaugurating^  meter  rales,  it  has  been  customary  lo  co -"y  the 
practice  of  the  gas  companies,  sanctioned  by  long  usage,  of  a 
single  rale,  with  or  without  discounts  off  large  bills.  The  condi- 
tions under  which  electric  light  generating  plants  opcnitc  are, 
however,  very  different  from  those  ol  .1  gas  plant.  The  gas  plant 
-  fully  utilized,  and  works  ."it  the  point  of  highest  efficiency  for  as 
in;iny  hours  as  mav  be  desired,  storing  the  product  that  is  not  im- 
mediately required.  For  an  electric  light  plant  the  contrary  is 
ihe  case. 

Forced  to  run  our  plant  from  sixleon  to  twenty  hours  per  day  at 
a  small  percentage  of  its  total  capacity,  which  must  be  such  as  to 
meet  the  large  demand  which  will  be  made  upon  it  for  a  few  hours 
eveiy  day,  we  find  that  the  great  bulk  of  our  expenses  are  in- 
curred, not  in  running  the  plant,  but  in  getting  ready  to  run. 

The  charges  assumed  for  each  consumer  connected  toouriines, 
in  order  to  be  ready  to  supply  him,  are  fixed,  whelher  the  liglils 
are  to  be  used  ten  minutes  or  ten  hours  per  day.  The  cost  ot'  sup- 
plying current  after  the  first  ten  minutes  is  only  from  one-third  to 
one-sixth  of  the  fixed  charges  previously  incurred. 

It  is  easy  to  understand,  therefore,  that  a  consumer  using  his 
lights  only  a  short  time  every  day,  which  is  likely  to  be  during  the 
period  of  highest  load  at  the  central  station,  m.-iy  not  be  a  source 
of  profit  and  may  sometimes  be  a  source  of  loss. 

Does  it  not  seem  reasonable  that  Ihis  consumer  should  pay  such 
a  meter  rate  that  his  yearly  payments  shall  cover  Ihe  fixed  ex- 
penses made  on  his  accoimt  according  to  the  number  of  units  held 
in  reserve  for  him  and  subject  lo  his  call  ? 

This  rate  being  applied  to  all  consumers  for,  say,  the  first  hour 
of  the  use  of  their  lamps,  would  fully  protect  the  supply  company 
from  loss  on  .account  of  fi.\ed  expenses,  so  that  any  adtlitional 
current  would  only  need  lo  be  charged  with  the  variable  expenses 
of  running,  <ind  could  be  sold  at  such  a  low  rate  as  would  encour- 
age the  further  use  of  current  during  the  hours  of  light  loads  at 
the  central  station. 

Such  a  method  of  charging  for  current  naturally  tends  to  lower 
the  peak  of  Ihe  station  load  curve  somewhat,  but  specially  to  build 
up,  if  not  the  lowest,  at  least  the  inlermediale  portions  of  it,  and 
thereby  lo  increase  the  earning  power  of  the  plant. 

The  above  considerations  have  led  managers  of  electrical  sup- 
ply enterprises  to  devise  various  methods  of  charging  for  current 
in  harmony  with  the  principle  of  differential  treatment  of  consum- 
ers, according  to  their  value  to  the  supply  company  as  a  source  ol 
profit. 

Mr.  Arthur  Wright,  electrical  engineer  of  the  municipality  of 
Brighton,  England,  who  has  devised  .1  system  of  meter  charges 
known  as  the  "  Maximum  Demand  System,"  wishing  to  show  the 
injustice  and  loss  involved  in  the  old  single  r.'\le  plan,  cites  two 
cases,  his  worst  and  his  best  customers. 

The  first  employed  for  his  maximum  requirements  177  h.p.  of  the 
generating  and  distributing  planl,  ca[iitalized  at  $■^6,966,  costing, 
for  interest,  sinking  fund  and  depreciation  only,  $2,582.  He  used 
in  one  year  the  equivalent  of  all  his  lights,  burning  61  hours,  and 
paid,  on  the  single  rate  plan,  $823. 

The  other  employed  1.9  h.p.  of  the  plant,  capitalized  at  $394 
and  costing  $27.70  annually.  He  used  in  one  year  Ihe  equivalent 
of  all  his  lights,  burning  2,004  hours,  and  paid  $288. 

Thus  the  large  consumer  who  paid  $823,  and  who  would  under 
I  lie  single  rate  plan  be  entitled  to  the  larger  discount,  was  actually 
a  source  of  loss  to  the  supplier  to  the  extent  of  $1,759  ;  while  the 
Mnall  consumer  who  paid  $288  netted  the  supplier  a  profit  of  $260 
on  the  capital  charges,  and  the  variable  expenses  were  also  much 
less  in  his  case,  as  he  received  only  3,807  h.p.  hours,  while  the 
large  consumer  used  10,797  h.p.  hours. 

These  are  extreme  cases ;  yet  if  similar  statistics  were  compiled 
from  the  records  of  electric  supply  companies  in  this  countrv, 
many  cases  would  no  doubt  be  brought  to  light  which  would  show 
the  injustice  to  supply  companies  and  long  hour  users  of  the  single 
rate  system  of  charging,  in  a  manner  almost  as  glaring  as  in  the 
example  just  given. 

The  greatest  difficulty  in  the  way  of  these  improved  methods 
probably  lies  in  ihe  f.ict  that  customers,  especially  Ihe  short  hour 
consumer,  will  not  look  at  these  things  ihrougti  our  own  glasses. 
He  is  not  concerned  about  the  unfavorable  conditions  under  which 
our  own  plants  are  operating,  and  seriously  objects  to  pay  a  larger 
average  rate  than  his  neighbor,  no  matter  how  conditions  may 
differ.  It  is  sometimes  argued  by  advocates  of  differential  rates 
that  the  supply  company  should  leave  these  consumers  alone  and 
seek  for  business  rather  among  Ihe  smaller  but  longer  users  ;  but 
it  is  well  known  to  those  who  have  had  to  fight  opposition  that  it 
is  advantageous  to  have  the  patronage  of  the  large  business 
houses  and  to  light  the  more  prominent  buildings,  mostly  short 
hour  consumers,  on  account  of  the  advertising  value  of  such  in- 
stallations. 

Among  the  many  systems  proposed,  the  following-  are  the  most 
worthy  of  notice  : 

1.  The  Wright  maximum  demand  system. 

2.  Differential  meter  rates  based  on  the  installation, 

3.  Two  rate  meters. 

4.  Fixed    price   per   light    to   cover    fixed    charges 

wholly  or  in  part  and  low  meter  rate. 


The  Wright  system  .lims  lo  charge  the  Inglier  laio  lor  llie 
first  hour's  use  of  the  maximum  current  used  at  any  lime  during 
a  given  period  without  regard  lo  the  size  of  the  inslallalion. 

The  maximum  current  is  indicated  by  the  "  demand  indicalor," 
an  inslrumeni  invented  by  .Mr.  Wiighl,  which  is  installed  in  series 
with  ihe  main  current  wherever  a  recording  meter  is  used.  It 
consists  of  a  "  U"  shapetl  glass  lube  with  a  bulb  at  each  end, 
partly  filled  with  colored  sulphuric  .icid  and  liermetic.illy  sealed. 
A  strip  of  platinoid  is  wound  around  one  of  the  bulbs.  The 
current  is  made  lo  pass  through  Ihe  platinoid  strip,  which  becomes 
heated  and  the  air  within  the  hulb  expands,  driving  the  liquid  up 
the  other  leg  of  the  "  l"  "  sha|K-d  tube  until  it  reaches  the  other 
bulb,  when  it  overflows  down  into  a  br.'inch  lube,  which  is 
graduated  to  indicate,  by  the  height  of  Ihe  liquid  within  it,  Ihe 
maximum  current  that  has  passed  ihrougli  ihe  inslnimLMil  ;  the 
exp.'insiiin  of  llie  .air  being  pi'Ojnirtional  10  ihe  heal  (.leveloped, 
therefiire  to  the  square  of  the  current.  When  this  inslrunienl  li.as 
been  read  il  may  be  re-set  by  tilling  it  until  the  liijiiid  runs  out  of 
the  branch  lube.      The  cost  of  Ihis  indicator  is    about    ten   dollars. 

In  Brighton,  I'-nglantl,  where  the  system  has  been  working 
very  successfully  for  about  three  ye.'irs,  Ihe  rales  charged  were 
in  1898  fourteen  cents  per  kilowatt  hour  for  the  first  hour's  daily 
use  of  the  maximum  current  recorded  on  the  Wright  meter,  and 
three  cents  per  kiUiw.all  hour  for  any  additional  consiiniplion.  Il 
will  be  seen  what  inducements  are  otTered  lo  long  hour  users. . 
This  w;is  found  to  be  equivalent  lo  ;in  average  rate  ot  6. 04  cents 
per  kilow;ilt  hour. 

The  system  may  be  modified  lo  suit  local  conditions  ;  thus  Ihe 
higher  rale  m;iv  be  applied  to  less  or  more  than  one  hour's  daily 
use,  and  again  this  quanlity  may  vary  according  to  season.  The 
Chicago  Edison  Co.,  who  use  this  svstem,  charge  for  fifteen 
hours'  use  of  the  maximum  demand  per  monlh  in  summer  al  one 
cent  per  lamp  hour.  For  the  six  winter  montlis  llie  rale  is  applied 
to  forty-five  hours'  use  per  month.  .Additional  consumplion  is 
charged  at  lualf  r.ites.  The  Edison  Electric  Illuminating  Co.,  of 
Boston,  make  ihe  hours'  use  tti  be  charged  at  the  one  cent  rate 
v.ary  from  month  to  monlh.  The  hours  are  ten  in  July  lo  fifty  in 
Janu.ary. 

Whatever  may  be  said  against  the  Wright  system,  there  is  no 
doubt  th,at  Ihe  use  of  it  or  some  other  differential  system  would 
enable  us  lo  belter  compete  wiih  gas  in  the  case  of  such  long 
hour  consumers  as  drug  stores,  hotels,  etc. 

The  demand  indicator  will  not  record  demands  lasting  less  than 
fifteen  minutes,  but  a  consumer  may  require  an  unusu.al  number 
of  lights  on  some  special  occasions,  and  he  is  unwilling  lo  have 
his  hill  increased  by  an  .amount  out  oi'  reasonable  pro[>orlion  to 
the  privilege  required.  In  cases  like  that,  experience  has  shown 
that  it  is  necess.'iry  to  read  the  indicator  befcrc  and  re-set  il  after 
this  unusual  demand,  .'iiid  to  take  no  account  in  the  tiill  of  this 
special  maximum.  This  proceeding  in  a  large  city  would  involve 
considerable  expense  and  trouble  and  comiilicale  Ihe  system 
somewhat. 

When  the  indicator  has  been  read  and  re-sel  there  is  no  record 
left  of  the  indication  except  in  the  company's  books  which  may 
lead  to  disputes  with  consu.ners  dinicult  lo  adjust. 

A  device  in'.ended  to  ciimbine  with  an  onlinary  recording  meter 
the  advantages  of  a  demand  indicator  has  been  put  on  the  m^irket 
by  Mr.  Edward  Halsey,  of  Chicago.  It  can  be  applied,  it  is  said, 
to  any  meter  using  magnetic  drag  as  a  retarding  device.  The 
armature  shaft  is  divided  horizontally  in  two  parts  and  they  are 
connected  by  a  ratchet  coupling.  "The  upper  part  carrying  Ihe 
armature  has  a  pointer  rigidly  attached  lo  it,  and  the  lower  par  I 
carries  llie  copper  retarding  disk,  which  is  gradiualed.  The 
pointer  normally  stands  at  zero  over  the  copper  disk.  The  oper- 
ation is  a  follows  :  .\s  the  demand  increases  the  speetl  oi'  Ihesh.-ift 
and  the  magnetic  drag  also  increase.  The  lower  part  of  Ihe  shaft 
lags  behind  Ihe  upper  part  by  an  angle  dependent  on  the  torque 
or  the  energy  passing  through  Ihe  meter,  the  ratchet  coupling 
maintains  the  angle  between  the  parts  when  Ihe  current  is  after- 
wards reduced,  and  ihe  position  of  the  pointer  over  the  copper 
disk  may  be  read  as  the  maximum  dem.ind. 

Another  method  of  charging,  probably  ante-dating  the  Wright 
system,  and  aiming  at  the  same  results,  consists  in  charging  the 
higher  rate  on  the  first  hour,  more  or  less,  of  daily  use  of  all  the 
lighls  inst.alled. 

While  this  method  removes  the  necessity  of  the  extr.a  meter  or 
indicator  it  is  open  to  several  objections. 

Il  puts  a  large  burden  of  charge  on  the  short  hour  consumer  and 
discourages  Ihe  instalLition  of  lighls  with  the  probable  effect,  Ihat 
the  consumer  will  install  electric  lights  where  Ihe  daily  use  of  them 
will  warr.'int  this  proceeding  and  employ  gas  or  some  oilier  ilKimi- 
nanl  for  Ihe  lights  that  are  seldom  used.  While  this  may  cause 
no  direct  loss  to  the  supply  company,  it  is  not  conducive  lo  the 
popularity  of  electric  lighting,  which  would  be  considered  some- 
what of  a  luxury. 

It  is  not  as  equitable  as  the  Wright  system,  inasmuch  as  our 
fixed  charges  are  not  governed  by  the  total  installation  as  much 
as  by  the  maximum  demand,  and  two  consumers  with  equal  in- 
stallations may  show  great  differences  as  to  their  maximum  de- 
mand on  Ihe  station.  The  system  for  instance  does  not  discri- 
minate between  a  consumer  using  say  thirty  lights  fall  his  lights) 
one  hour  and  another  using  ten  out  of  his  thirty  lights  three  hours. 

Residence  lighting  which  should  be  specially  encouraged,  would 
be  discouraged  by  this  system. 

The  expense  and  difficulty  of  ascertaining  the  number  and 
candle-power  of  the  lights  installed  would  be  considerable.  Con- 
stant checking  would  be  required,  involving  frequent  domicili- 
ary visits  by  the  inspector,  and  there  would  always  be  uncertain- 
ty as  to  data  so  obtained. 

Still  another  variation  of  differential  rales  is  found  In  the  use  of 
the   two-rate   meter  of  the     General   Electric   Company.     This 
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meter  has  two  sets  of  registeringf  dials  and  armature  is  connected 
by  a  clutch  by  one  or  the  other,  at  any  predetermined  time,  by 
the  agency  of  a  clock  contained  in  the  meter  and  automatically 
wound  up  by  the  current. 

Thus,  the  left  hand  dials  for  instance  will  record  the  consump- 
tion taking  place  during  the  few  hours  of  station  peak,  which 
will  be  charged  at  the  higher  rate,  and  the  left  hand  dials  will  re- 
cord the  consumption  at  all  other  times,  which  will  be  entitled  to 
the  lower  rale. 

This  system  does  not  discriminate  against  the  short  hour  con- 
sumer to  the  same  extent  as  the  two  systems  previously  de- 
scribed ;  he  is  onl)'  charged  the  higher  rate  for  such  use  as  coin- 
cides with  the  station  peak,  and  only  to  the  actual  amount  of 
such  use  from  day  to  day,  and  in  its  tendency  to  straighten  out 
the  station's  load  curve  it  is  the  equal  of  the  other  systems. 

Those  short  hour  consimiers  whose  local  peak  never  coincides 
with  the  station  peak  would,  under  this  system,  get  a  lower  rate, 
which  is  no  doubt  quite  just. 

The  two  rate  meter  does  not  need  re-setting  and  preserves  its 
record  so  that  errors  in  reading  may  be  rectified  at  any  time. 

The  meter  costs  about  $25  more  than  the  ordinary  recording 
meter. 

There  is  a  class  of  consumers  that  are  undesirable  under  any 
system  of  meter  charges.  I  refer  to  the  very  small  consumers 
who  use  less  than  $10  per  year,  and  while  an  electric  supply  com- 
pany may  not  refuse  any  business  withovit  inviting  public  criti- 
cism, there  should  he  a  minimum  charge  of  $10  and  upwards  per 
year  for  each  customer. 

In  some  cases  the  minimum  is  made  large  enough  to  cover  the 
fixed  charges,  or  a  large  percentage  of  them,  and  a  very  small 
meter  rate  is  charged  in  addition.  This  is  a  sort  of  compromise 
between  the  flat  and  meter  rates,  and  should  be  a  popular  plan 
for  certain  classes  of  customers. 

It  offers  to  the  consumer  the  advantage  of  knowing  practically 
the  amount  he  will  have  to  pay  and  equalizes  the  winter  and  sum- 
mer charges,  and  the  small  meter  rate  will  prevent  useless  burning 
of  lights.  It  is  not  a  system  suitable  for  general  application,  but 
it  may  well  serve,  however,  as  a  transition  from  the  flat  to  the 
meter  rate,  and  might  be  tried  with  advantage  by  those  charging 
flat  rates  exclusively. 

There  is  so  much  to  be  said  for  and  against  the  various  systems 
which  have  been  proposed,  that  supply  companies  still  charging  a 
single  meter  rate  find  themselves  face  to  face  with  a  very  difficult 
problem.  With  so  many  things  to  choose  from,  it  is  perhaps  a 
case  of  "  how  happy  could  I  be  with  either,"  or  they  hesitate  to 
make  a  change  which  may  cause  them  temporary  loss  of  revenue. 
The  single  rate  certainly  has  the  advantage  of  simplicity  and  is 
thoroughly  understood  by  consumers,  but  so  long  as  it  will  be 
used,  so  long  will  it  be  necessary  to  make  special  contracts  of  all 
kinds,  and  the  flat  rate  will  continue  to  flourish  with  more  or  less 
vigor. 

In  conclusion  it  should  be  said  that  meters  and  meter  rates  is 
too  broad  a  subject  to  be  treated  satisfactorily  within  the  limits 
of  a  convention  paper.  If  the  two  topics  had  been  separated  and 
each  formed  the  title  of  a  separate  paper,  the  results  would  no 
doubt  be  of  greater  value  to  the  members  of  this  -Association. 


LONG  BURNING  ENCLOSED  ARC  LAMPS. 

P.v  \Vm.  a.  Turbayne,  Hamilton. 

The  major  factor  of  expense  coupled  with  the  operation  and 
maintenance  of  arc  lamps  arose  from  the  necessity  of  frequently 
renewing  the  carbons,  which,  in  the  sizes  adopted  in  practice,  had 
a  life  of  some  sev'en  or  eight  hours  only.  As  the  all-night  lighting 
of  streets  demanded  that  lamps  should  be  capable  of  giving  an 
uninterrupted  service  of  from  twelve  to  fourteen  hours  burning, 
various  means  were  devised  whereby  this  period  could  be  covered 
by  a  single  trimming  of  carbons.  Innumerable  types  of  lamps 
were  designed  with  this  end  in  view  but  there  remained  to  be 
adopted  as  standards  the  double  carbon  lamp,  which  burned  two 
successive  pairs  of  eight  hour  carbons  and,  as  an  alternative,  the 
single  carbon  lamp  fitted  with  circular  or  elliptical  carbons  of 
sufficient  cross  section  to  insure  a  life  of  fourteen  or  sixteen  hours. 

.Aside  from  the  matter  of  trimming,  however,  the  carbons  them- 
selves were  a  source  of  heavy  expense,  and  early  endeavors  were 
made  to  perfect  some  means  whereby  their  life  could  be  materially 
prolonged  without  at  the  same  time  incurring  a  sacrifice  of  the 
light.  It  was  clearly  understood  that  the  rapid  wasting  away  of 
the  carbons  was  caused  mainly  by  their  combustion  or  oxidation 
in  the  open  air,  and  it  naturally  occurred  that  if  the  arc  could  be 
maintained  in  a  transparent  chamber,  from  which  the  oxygen  of 
the  air  had  been  excluded,  that  this  combustion  would  cease  and 
that  then  the  only  waste  would  be  that  due  to  vaporization. 

Experiments  along  these  lines  were  conducted  and  the  results 
would  undotibtedly  have  been  encouraging  had  it  not  been  chieflv 
for  the  fact  that,  in  burning  in  an  enclosing  chamber,  such  a  deposit 
soon  accumulated  on  its  inner  surface  as  to  seriously  obscure  the 
light  and  thus  render  the  arrangement  unpractical  and,  therefore, 
as  these  attempts  to  increase  carbon  life  proved  futile,  fourteen 
or  sixteen  hours  per  trim  was,  until  very  recently,  accepted  as  the 
burning  period  of  an  arc  lamp. 

The  great  demand  within  the  last  eight  or  ten  years  for  interior 
•nrc  lamps  operating  from  incandescent  lighting  circuits  was  met 
by  a  marked  improvement  in  carbon  manufacture,  until  finally  a 
practically  pure  article  was  obtainable,  the  advent  of  which  made 
possible  the  maintenance  of  an  arc  in  an  enclosing  chamber  and 
allowed  of  the  development  of  the  long  burning  lamp  as  we  have 
it  to-day  in  which  a  carbon  in  size  equal  to  the  eight-hour  car- 
bons of  open  arc  lamps  has  a  life  of  one  hundred  and  fifty  hours 
or  more. 

This  longevity  Is  effected  by  the  method  which  failed  some 
years  ago  on  account  of  the  lack  of  sufficiently  pure  carbons  ;    in 


short  combustion  is  prevented  by  a  removal  of  the  oxygen  from 
the  space  immediately  surrounding  the  arc,  the  oxygen  not  being 
literally  removed  by  exhaustion,  but  rather  by  a  process  of  chem- 
ical conversion  wrought  by  the  action  of  the  arc  itself.  The  car- 
bons are  surrounded  by  a  glass  globe  of  small  area,  closed  at  the 
base  and  only  sufliciently  open  at  the  top  to  allow  of  a  free  passage 
of  the  upper  carbon.  On  the  formation  of  an  arc  the  air  contained 
within  this  globe  Is  heated  and  rarlfied,  the  surplus  finding  an  out- 
let through  the  upper  opening  ;  the  remaining  oxygen  is  reduced 
by  combustion  with  the  carbon  to  carbon  monoxide  (CO.),  a  gas 
which  is  somewhat  lighter  than  air,  having  a  specific  gravity  of 
.969,  and  although  combustible  will  not  support  combustion. 
This,  together  with  the  nitrogen  which  is  liberated,  completely 
fills  the  chamber  and  prevents  further  combustion  of  the  carbon, 
although  a  small  amount  of  air  diffuses  through  the  upper  opening 
— a  condition  essential  to  satisfactory  operation,  as  otherwise  the 
vaporized  carbon  would  condense  and  appear  as  a  sooty  deposit 
on  the  inner  surface  of  the  globe,  while  as  It  is,  the  oxygen  of  the 
entering  air  unites  with  this  vapor  and  forms  a  gas.  A  slight  de- 
posit of  silicon  accumulates,  which,  however,  does  not  seriously 
absorb  the  light,  and  which  may  be  readily  wiped  off  during 
trimming. 

As  a  result  of  the  absence  of  oxygen  in  the  enclosing  globe  the 
ends  of  the  carbons  do  not  become  tapered  by  burning  but  re- 
main flat  and  blunt,  and  the  device  could  not  be  adapted  success- 
fully to  the  existing  lamps  In  use,  which  maintain  a  potential 
difference  of  some  45  volts  across  the  arc,  as,  in  the  small  separa- 
tion of  one-eighth  inch  or  under  consequent  upon  this  voltage, 
too  much  of  the  light  would  be  intercepted  by  the  lower  carbon. 
It  was  therefore  imperative,  In  order  to  obtain  proper  distribution, 
that  the  carbons  be  more  widely  separated,  and  it  was  found  that 
in  the  enclosure  an  arc  of  approximately  ^  inch  in  length  could 
be  maintained  with  an  E.M.F.  of  some  75  or  80  volts.  Mean- 
while It  is  necessary  that  the  current  employed  should  not  exceed 
6j^  or  7  amperes,  for  obvious  reasons  associated  w-Ilh  the  cleanly 
burning  of  these  lamps  for  long  periods,  and  in  order  further  that 
the  watts  expended  may  correspond  with  those  expended  In  an 
open  arc  lamp  of  like  rating.  While  a  so  called  2000  candle 
power  lamp  of  the  latter  type  operates  with  a  current  of  10  amperes 
at  an  E.M.F.  of  45  volls  or  450  watts,  an  enclosed  lamp  of  like 
rating  may  operate  at  6.5  amperes  and  70  volts,  or  at  5.5  amperes 
and  82  volts,  the  higher  E.M.F.  and  reduced  current  resulting 
within  certain  limits  in  belter  operation. 

Enclosed  arc  lamps  in  general  require  special  features  in  the 
feed  mechanism,  although  the  governing  principles  aie  identical 
with  those  obtaining  in  the  open  lamps.  .As  it  is  necessary  to 
separate  the  carbons  from  Js  or  }i  inch  It  is  usual  to  have  the 
magnets  act  directly  on  the  upper  carbon  without  the  intervention 
of  levers,  and  this  calls  for  a  long  range  magnet  of  considerable 
power.  In  order  also  to  obtain  good  regulation  it  Is  desirable 
that  the  moving  armature  be  of  considerable  weight,  as  compared 
with  the  weight  of  the  carbon  to  be  lifted,  as  therefore  decrease 
In  weight  of  the  carbon  Is  not  accompanied  by  an  appreciable 
lengthening  of  the  arc. 

Enclosed  lamps  will  operate  efficiently  In  series  on  direct 
constant  current  circuits  employing  currents  not  greater  than  6.8 
amperes,  and  on  alternating  current  circuits  in  conjunction  with 
constant  current  transformers.  In  these  instances  the  lamps 
must  be  of  the  differential  or  shunt  feed  type,  and  must  be  further 
provided  with  short-circuiting  cut-outs  such  as  are  found  In  the 
well  known  open  series  lamps.  A  similar  type  of  lamp  is  required 
for  operating  In  ser(es  multiple  on  street  railw.iy  and  power  cir- 
cuits, bvit  In  place  of  the  short-circuiting  cut-out  a  device  for 
shunting  a  resistance,  equalling  that  of  the  arc,  across  the  ter- 
minals is  used  In  order  that  if  one  or  more  lamps  cut-out  or 
proved  defective  the  current  traversing  the  remainder  would  not 
rise.  It  is  necessary  also  that  a  steadying  resistance  be  placed 
In  series  with  each  group  of  such  lamps. 

Enclosed  lamps  for  operating  in  parallel  on  direct  and  alternat- 
ing current  Incandescent  lighting  circuits  require  a  very  simple 
feed  mechanism  and  contain  neither  shunt  magnets  nor  cut-outs. 
For  adjusting  the  carbon  a  single  magnet  only  Is  required  con- 
nected in  series  with  the  arc.  Such  a  magnet  responds  to  varia- 
tions in  the  current  strength  and  tends  to  maintain  this  factor 
constant  irrespective  of  variation  in  terminal  voltage,  but  as  this 
latter  is  a  constant  factor  the  magnet  therefore  in  keeping  the 
current  factor  constant  must  likewise  keep  the  arc  resistance  and 
length  constant  also. 

-A  retarding  device  such  as  a  dash  pot  is  required  In  these  lamps 
to  allow  of  a  gradual  separation  of  the  carbons,  alternating  lamps 
especially  demandmg  a  comparatively  slow  separation. 

As  direct  current  lamps  usually  operate  on  circuits  of  no  volts 
It  Is  necessary  to  Interpose  a  resistance  in  order  to  reduce  this  to 
about  80  volts  as  required  across  the  arc,  and,  while  this  resistance 
wastes  energy,  yet  it  is  necessary  to  the  successful  operation  of 
the  lamps.  The  alternating  lamps  are  more  fortunate  In  this  re- 
spect Inasmuch  as  a  reactance  coil  may  be  placed  in  series  with 
the  arc  which  ivlll  reduce  the  voltage  to  that  required  across  the 
arc  with  but  little  waste  of  energj-.  They  may  also  be  operated 
direct  from  transformers  delivering  the  necessary  arc  voltage,  or 
from  economy  coils,  or  auto-converters. 

A  type  of  lamp  which  represents  simplicity  in  the  extreme 
is  that  in  which  the  separation  and  feeding  of  the  carbon  is 
effected  by  the  expansion  and  contraction  of  a  strip  of  metal  inter- 
posed In  the  path  of  the  current.  Such  a  device,  while  not  satis- 
factory when  used  in  conjunction  with  open  arc  lamps,  appears 
to  be  excellently  adapted  to  parallel  burning  enclosed  lamps,  in 
which  the  arc  Is  protected  from  draughts  of  air,  and  which  feeds 
only  at  long  intervals.  For  this  particular  purpose,  as  compared 
with  electro-magnetic  feeds,  the  advantages  all  appear  to  be  « ith 
the  thermal  feed.     Such  lamps  strike  their  arc  quietly  and  slowly 
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wiihoul  being  necessarily  relardtid  in  their  action  by  dash-pots, 
Iheir  feed  is  positive,  and  slight  frictions  in  the  itioving  pans  in- 
troduce no  noticeable  error;  they  may  be  operated  at  will  on 
direct  currents,  or  on  alternating  currents  of  either  of  the  stand- 
ard frequencies.  On  alternating  currents  the  power  factor  of  a 
load  of  these  lamps  would  be  high  as  compared  with  a  load  of 
lamps  having  large  magnet  coils  and  cores,  and  in  the  matter  of 
maintenance  there  appears  to  be  nothing  about  such  a  lamp  to 
.uggest  repairs,  although  the  replacing  of  an  occasional  rejfulat- 
ing  strip  would  be  much  cheaper  than  the  renewinir  of 
magnets. 

Aside  from  the  economies  of  enclosed  lamps  resulting  from  the 
increased  life  of  the  carbons  they  possess  other  advantages 
peculiar  to  themselves.  .As  a  result  of  the  absolute  enclosure  iliey 
bum  quietly,  being  free  from  hissing  or  flaming  even  though  not 
accurately  adjusted,  and,  as  it  is  impossible  for  sparks  to  make 
their  exiti  all  possible  fire  risk  is  eliminated,  a  feature  which 
meets  with  the  unanimous  endorsalion  of  the  Boards  of  Fire  Un- 
derwriters generally. 

By  virtue  of  the  long  arc  which  is  maintained  more  perfect  dis- 
tribution of  the  light  over  large  areas  is  obtained  than  is  possible 
with  open  arc  lamps.  Direct  current  lamps  of  the  latter  type 
exert  their  greatest  illuminating  effect  at  an  angle  of  about  45 
degrees  from  the  vertical  so  that  a  very  intense  light  is  noticeable 
within  a  radius  slightly  exceeding  the  height  of  the  lamps  from 
the  ground  while  beyond  this  the  illumination  rapidly  falls  away. 
Enclosed  lamps  on  the  other  hand  spread  their  rays  more  horizon- 
tally, their  angle  of  maximum  intensity  being  about  75  degrees, 
and  as  a  result  the  light  is  more  regularly  diffused  over  a  large 
area  and  does  not  assume  the  form  of  concentric  zones  of  rapid- 
ly diminishing  intensity. 

The  economy  in  maintenance  however  affords  the  most  striking 
example  of  the  advantages  of  enclosed  lamps  over  the  open  and 
the  gain  will  be  clearly  noted  by  a  comparison  of  the  two 
systems.  .\s  an  example  we  may  compare  the  maintenance  costs 
of  450  watt  open  and  enclosed  alternating  current  lamps  operating 
10  hours  per  day  per, year  of  365  days,  assuming  for  the  former  a  life 
of  14  hours  per  trim' of  carbons  costing  $36.00  per  1000,  while  for 
the  latter  a  life  of  8q  hours  per  trim  of  carbons  costing  $30.00  per 
1000.  In  this  comparison  the  matter  of  interest  and  depreciation 
allowance  may  be  dismissed  on  the  assumption  that  it  will  be 
similar  in  each  case  and  thus  there  remains  to  be  calculated  the 
cost  of  carbons  and  trimming. 

As  the  open  lamp  requires  two  new  carbons  per  trim  it  will  in 
a  year  therefore,  on  the  above  basis  of  lo-hour  runs  per  day,  re- 
quire some  261  pairs  of  carbons,  costing  S1S.80;  on  the  other 
hand  the  enclosed  lamp  requires  but  one  new'  carbon  per  trim 
and  in  a  year  will  consume  but  46  carbons,  costing  $1.38,  so  that 
an  annual  saving  of  some  $17.42  per  lamp  is  effected  by  the  use 
of  the  enclosed  lamps. 

The  cost  of  trimming  will  depend  largely  upon  local  conditions 
but  we  may  assume  that  one  man  at  $2  per  day  can  trim  one 
hundred  open  lamps  or  one-half  as  many  enclosed  lamps,  which 
will  make  the  cost  per  trim,  therefore,  2  cents  and  4  cents  respec- 
tively. On  the  lo-hour  basis  the  trimming,  therefore,  will  cost 
approximately  $5.62  per  open  lamp  per  year,  as  against  $1.84  per 
enclosed  lamp  per  year,  resulting  in  a  further  annual  saving  in 
favor  of  the  enclosed  lamp  of  S3. 78,  making  the  total  saving  $21.17. 

With  direct  current  lamps  the  saving  will  be  in  like  ratio,  allow- 
ances for  differences  in  the  life  and  cost  of  carbons  being  neces- 
sarily taken  into  consideration,  but  whether  direct  or  alternating 
the  advantages  of  the  enclosed  lamp  are  so  apparent  that  before 
a  great  period  elapses  not  only  will  they  largely  supplant  the  open 
arcs,  but  they  will  further  enter  the  arena  in  competition  with 
large  incandescent  lamps  and  regenerative  gas  lamps. 


For  main-  years  generators,  and  Liter  translVirmers,  have  been 
rated  in  light  capacity  upon  the  basis  o(  fifty  watt  l.'iinps.  Mul- 
tiples of  fifty  are  convenient  quantities  10  h.indle  menially,  though, 
when  this  unit  of  capacity  was  adopted,  everyone  felt  confident  of 
the  universal  adoption  of  titty  watt  lamps. 

It  has  been  unfortunate  that  3.1  watt  lamps  have  become  such 
a  household  term,  as  their  use  has  often  proven  very  costly  to 
companies  before  experience  made  them  alter  first  ide;is. 

Everyone  will  probably  agree  that  it  is  desir.ible  to  use  the  most 
efficient  lamps  possible,  consistent  with  fair  life  where  current  is 
supplied  upon  the  meter  basis.  Two  questions  immetliately  arise: 
what  should  be  considered  fair  life,  :ipd  at  what  elhciency  under 
conditions  existing  upon  the  lines  can  this  life  be  most  economi- 
cally obtained.  Hardly  two  man.'tgers  will  agree  upon  the  tirst 
question,  and  very  few  have  at  hand  the  necessary  information  10 
answer  the  second. 

Every  lamp  maker,  however  worthy  of  the  name,  has  on  record 
the  results  of  many  tests  showing  the  average  life  to  be  expected 
of  lamps  of  different  efficiencies  when  operated  at  nc>rmal  or  at 
voltages  other  than  normal.  Below  in  table  i,  will  be  found  the 
efficiency  and  average  life  of  lamps  at  various  voltages.  Though 
these  results  are  in  one  sense  approximate  only,  yet  they  are  the 
average  results  of  many  tests. 

Before  discussing  the  table,  it  is  well  10  slate  that  the  efficiency 
of  an  incandescent  lamp  is  generally  given  in  watts  per  c.tndle. 
A  lamp  radiating  sixteen  candles  when  operating  at  fifty  volts,  and 
one  ampere  of  current,  consumes  fifty  watts,  and  has  therefore  an 
efliciency  of  3. 1  watt  per  candle.  When  lamps  are  tested  for 
efficiency,  one  grievous  error  is  generall}'  made.  The  voltage  is 
taken  carefully  as  labelled  on  the  lamp  instead  of  being  taken  at 
the  point  of  the  lines  where  the  lamp  will  be  used.  For  example 
any  lamp,  whatever  its  normal  efficiency  may  be,  can,  and 
often  is  operated  at  a  much  higher  efiiciency.  For  instance  a 
four  watt  lamp  is  often  burned  at  three  walls,  ard  a  three  and  a 
half  watt  often  burns  al  two  and  a  half  walls.  This  is  simply  to 
show  that  when  a  manager  talks  of  using  mote  efticient  lamps,  he 
may  be  operating  at  that  very  time,  lamps  al  a  higher  efiiciency 
than  he  contemplates  using. 


THE  PROPER  EFnOENCY  OF  INCANDESCENT  LAMPS 
FOR  CENTRAL  STATIONS,  INCLUDING  A  DESCRIP- 
TION OF  THE  NERNST  LAMP. 

Bv  E.  E.  Carv,  St.  Catharines. 
Few  questions  in  the  field  of  electric  lighting  are  of  greater  im- 
portance to  central  station  managers  than  that  of  the  efficiency 
of  incandescent  lamps.  This  problem  of  suitable  efficiency,  many 
may  justly  think  could  be  handled  more  properly  by  the  central 
station  manager  than  by  the  manufacturer,  but  it  must  be  borne 
in  mind  that  the  manufacturer  is  in  close  touch  with  many  stations 
and  is  thus  able  to  observe  the  inauguration  and  development  of 
theories  incident  to  the  subject.  Few  questions  seem  so  thor- 
oughly misunderstood,  and  yet  the  fault  is  not  entirely  with  the 
central  station.  In  the  first  place,  only  the  larger  companies  will 
invest  in  the  necessary  apparatus,  and  surprisingly  few  of  these 
will  purchase  enough  apparatus  to  determine  the  efficiency  of 
their  lamps.  The  initial  outlay,  including  photometers  and  instru- 
ments will  more  than  pay  for  itself  in  the  first  year.  In  the  ab- 
sence of  the  proper  outfit,  the  managers  have  to  depend  upon  the 
statements  of  manufacturers  or  more  often  upon  those  of  their 
representatives,  and  what  is  the  result|?  Dissatisfaction.  One 
maker  will  supply  lamps  guaranteeing  them  to  be  of  a  staled  effi- 
ciency, and  these  lamps  will  give  satisfaction.  Should  the  next 
order  be  placed  with  another  company  and  the  same  efficiency 
guaranteed,  chances  are  strongly  in  favor  of  the  second  consign, 
ment  not  giving  satisfaction,  assuming  the  specifications  call  for 
efficient  lamps.  Both  lots  of  lamps  may  consume  the  same  cur- 
rent at  the  stated  voltage  and  in  reality  be  intrinsically  equal,  yet 
one  will  be  thought  well  of  and  the  other  condemned.  A  situa- 
tion such  as  this,  upon  the  face  of  it,  seems  incredible,  yet  such 
is  the  daily  experience  of  every  lamp  manufacturer  until,  by  long 
and  often  costly  experience  he  becomes  thoroughly  acquainted 
with  the  actual  state  of  affairs  upon  the  lines  of  all  his  customers. 
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If  a  Mation  is  using  3.5  watt  lamps  and  had  absolutely  steady 
voltage,  an  average  lite  of  goo  hours  could  be  expected.  If  the 
voltage  however,  is  two  per  cent,  high,  this  life  is  reduced  to  700 
hours,  and  the  efficiency  increased  to  3.27  watts.  If  however, 
the  voltage  is  four  per  cent,  high  the  life  is  reduced  to  550  hours, 
and  the  efficiency  increased  to  3.05  watts.  Though  the  candle 
power  is  increased,  the  total  walls  consumed  is  not  proportional 
and  the  station  suffers  doubly  in  consequence.  Four  per  cent  in- 
crease in  voltage  of  a  sixteen  candle  power  lamp  increases  the 
light  emitted  about  20  per  cent. 

This  table  will  probably  impress  on  central  station  managers 
how  vitally  important  it  is  to  know  the  voltage  at  which  their 
lamps  are  operating  upon  different  portions  of  their  lines.  Un- 
less the  regulation  throughout  the  system  is  unusually  uniform,  it 
is  most  profitable  to  have  the  entire  svsteni  divided  into  sections 
or  zones,  and  order  lamps  of  different  efficiencies  adapted  to  give 
the  life  settled  upon  as  desirable.  If  the  fluctuations  are  com- 
paratively the  same  in  the  different  zones,  then  the  same  efficiency 
can  be  used,  only  the  lamps  should  vary  in  voltage,  the  voltage 
to  be  used  to  be  the  same  in  each  zone.  The  manager  im- 
mediately states  that  this  causes  too  much  confusion,  etc.,  yet  it  is 
good  business,  and  is  a  no  more  confusing  problem  than  many- 
others  in  manufacturing.  When  a  method  like  this  is  carried  out, 
very  black  lamps  would  disappear,  average  life  be  greatly  in- 
creased and  customers  would  be  much  better  pleased.  Take  a 
customer  upon  }'Our  lines  where  the  voltage  is  four  to  six  per 
cent  high,  not  lo  speak  oi  twenty  per  cent,  as  is  often  found,  and 
when  you  replace  burned  out  lamps  what  is  tne  result:  the  new 
lamps  may  emit  from  twenty  to  thirty-two  candles  and  the  old 
lamps  eight  to  ten.  Naturally  the  customer  complains  that  the 
old  lamps  are  worthless,  and  to  keep  peace,  you  replace  these 
also  and  he  starts  with  practically  all  new  lamps,  the  same  trouble 
to  be  gone  through  with  later  on.  In  the  meantime  you  are  apt 
to  write  the  manufacturer  that  his  lamps  are  blackening  badly 
and  return  these  specimens  as  fair  samples.  Troubles  arising  from 
causes  similar  to  this  have  forced  manufacturers  oftentimes,  who  can- 
not or  will  not  investigate  the  trouble,  to  send  out  their  lamps  uni- 
formly of  a  higher  voltage  than  is  marked  on  the  labels.  This  is 
in  one  sense  self  protection  which  the  manufacturer  is  forced  to 
do  if  he  wishes  to  retain  the  trade  which  is  often  at  such  a  dis- 
tance that  he  cannot  afford  to  investigate  personally. 

Most  lamps  imported  from  the  States  to-day,  are  much  higher 
in  \oltage  thanindicated  onfhe  label.  Yet  the  central,  station  if  it 
has  not  due  regard  for  the  light  emitted,  will  be  pleased  with  the 
lamps  as  they  may  last  almost  indefinitely.  The  most  welcome 
information  a  manufacturer  can  receive  is  to  the  effect,  that  a 
central  station  does  ncit  wish  a  lamp  to  last  forever  so  to  speak. 
Consider  for  a  moment  how  small  the  expense  of  the  renewal 
item  is  under  normal  conditions,  .\ssuniing  only  six  hundred 
hours  average  life  at  the  low  average  meter  rate  6/10  cents  per 
lamp  hour  the  income  is  3.60.  Good  lamps  can  be  purchased  for 
20c.  each  or  less  than  6%  of  the  income. 

When  lights  are  furnished  upon  the  flat  rate  basis,  and  the  re- 
newals are  paid  for  by  the  consumer,  highly  efficient  lamps  are 
not  desirable. 

When  central  stations  will  determine  intelligently  the  proper 
efficiencies  of  lamps  which  they  should  use,  and  take  means  to 
hold  manufacturers  to  their  specifications,  then  their  lamp  re- 
newal account  will  considerably  decrease  and  the  legitimate 
lamp  maker  prosper  proportionallv. 

Below  is  given  another  table  of  current  in  amperes  taken  by 
lamps  at  various  voltages  and  candle  powers  at  different  effi- 
ciencies, which  may  be  found  useful  for  reference. 


CiRREiNT  IN  Amperes  Taken  by  Lamps  at  Various  Voltages 
AND  Candle  Powers. 


3. 1  Watts  per  Candle. 


Candle 

5t> 

s, 

8d 

95 

,00 

105 

no 

10 

220 

Power. 

Volts. 

Volts. 

Volts. 

Volts. 

Volts. 

Vohs. 

Volts. 

Volts. 

Volts. 

8 

•30 

•45 

•31 

.26 

•25 

.24 

•23 

.21 

.  1  I 

16 

I.O 

.go 

.62 

■,S2 

•50 

■47 

•45 

.41 

■23 

25 

1.6 

1.4 

■97 

.82 

.78 

•74 

.70 

•65 

■35 

32 

2.0 

1.8 

1-3 

I.I 

■99 

•94 

.90 

•«3 

■45 

50 

3> 

2.8 

2.0 

■•7 

1.6 

••5 

1.4 

1-3 

■7' 

3.5  Watts 

3er  Candle. 

Candle 

5° 

55 

80 

95 

100 

105 

«IO 

120 

220 

Power. 

Volts. 

Volts. 

Volts. 

Volts. 

Volts. 

Volts. 

Volts. 

Volt-. 

Volts. 

8 

■56 

•5' 

•35 

•.30 

.28 

•27 

.26 

•23 

■'3 

16 

I.I 

i.o 

.70 

-.59 

■.56 

••54 

■5' 

•47 

.26 

25 

i.S 

1.6 

1. 1 

•92 

.88 

.84 

.80 

■73 

■35 

32 

2-3 

2.0 

1-4 

1.2 

1.4 

I.I 

1.0 

■94 

■51 

50 

3^5 

3-^ 

2.2 

1.9 

1.8 

••7 

1.6 

'■5 

.So 

4  Watts  per  Candle. 


Candle 

50 

55 

80 

95 

'00 

105 

I  0 

120 

220 

Power. 

Volts. 

Volls. 

Volts. 

Volts. 

Volts. 

Volts. 

Volts. 

Volts, 

Volts. 

8 

.64 

..S8 

.40 

■34 

■.32 

■31 

.29 

■27 

■'5 

16 

'■3 

1.2 

.80 

.68 

.64 

.61 

■.5S 

•.S4 

.29 

25 

2.0 

1.8 

■■3 

1.1 

1.0 

■95 

.91 

.84 

■45 

32 

2.6 

2^3 

1. 6 

1.4 

■■3 

■■3 

1.2 

1. 1 

■ss 

50 

4.0 

3^7 

2^5 

2. 1 

2.0 

1.9 

1.8 

'■7 

•91 

Before  describing  the  Nernst  lamp  I  will  say  in  reference  to 
220  volt  lamps  that  great  progress  has  been  made  in  their 
manufacture  during  the  past  year  or  two,  but  that  little  further  is 
necessary  in  making  them  more  efficient  before  they  will  be  on  a 
par  with  iio  volt  lamps.  In  addition  to  this,  plants  must  be  in- 
stalled calling  for  a  range  of  220  to  240  volts  before  the  cost  of 
the  lamps  can  be  brought  to  hs  proper  level  by  the  manufac- 
turer. 

During  the  past  year  vague  rumors  have  occasionally  been 
wafted  across  the  water  of  the  discovery  of  a  new  light,  although 
details  of  the  discovery  were  entirely  lacking  until  Mr.  Swinburne 
delivered  his  now  famous  lecture  before  the  Society  of  Arts  in 
London,  February  8th.  I  will  quote  from  this  lecture  a  few  de- 
scriptive remarks  and  then  give  some  criticisms  of  the  lamp  from 
other  sources,  Mr.  Swineburne  in  speaking  of  Xernst's  dis- 
covery says  :  '*  Xernst's  like  most  great  inventions,  is  exceed- 
ingly simple  as  soon  as  it  is  understood.  The  efficiency  of  an 
incandescent  body,  as  far  as  radiation  goes,  depends  simply  on 
temperature  of  the  filament  only,  providing  there  is  no  loss  by 
convection.  The  carbon  will  not  stand  a  sufficiently  high  tem- 
perature. Nernst  therefore  chose  a  material  that  would  stand 
higher  temperature  than  carbon,  and  his  material  has  the  inci- 
dental advantage,  that  its  specific  resistance  is  so  high,  thatstrong 
rods  can  be  used  for  high  pressure  instead  of  thin  filaments. 
Nernst  takes  highly  refractory  oxides  as  his  material.  It  does 
not  seem  promising,  because  such  oxides  are  notoriously  good 
insulators.  But  such  insulators  are  electrolytes  when  hot  ; 
Xernst  therefore,  heats  the  rod  to  make  them  conduct,  and  then 
heats  them  electrically,  preserving  a  temperature  which  is  within 
the  limits  that  the  material  can  bear  without  softening.  *  *  * 
The  material  is  worked  up  into  little  while  rods.  Each  rod  is 
mounted  on  two  platinum  wires,  a  little  paste  made  of  refractory 
oxides  being  applied  to  the  joints.  The  little  rod  with  its  two 
wires,  is  then  mounted  in  holder  which  fits  ordinary  electric  light 
fittings.  As  the  rods  fall  in  resistance  as  the  temperature  in- 
creases, after  the  manner  of  electriolytes,  an  increase  of  current 
produces  a  decrease  of  resistance.  This  tends  to  give  some  in- 
stabilitv  in  running  in  parallel  on  supply  circuits.  This  instability 
is  corrected,  as  in  an  arc  lamp  which  has  analogous  properties 
due  to  a  different  cause  by  a  series  resistance.  The  Nernst  rod 
has  therefore  a  resistance  in  series.  This  is  made  up  of  exceed- 
ingly fine  wire,  and  for  ordinary  circuits  amounts  to  10  or  12  per 
cent,  of  the  whole  resistanceof  thelamp.  The  consumption,  in- 
cluding the  resistance  is  1.5  watts  per  candle  for  large  lamps,  and 
1.6  for  small  lights  of  low  pressures.  In  small  or  low  pressure 
lamps  the  loss  of  heat  at  the  ends  is  larger  in  proportion. 

Such  a  lamp  as  I  have  described  will  not  light  up  of  itself,  for 
the  rod  is  an  insulator  when  cold.  The  simplest  way  to  start  it  is 
to  warm  it  with  a  match,  or  better  with  a  small  spirit  lamp.  Such 
a  lamp  as  this  In  not  only  very  cheap  as  regards  first  cost,  but 
economical  in  running.  The  life  of  rods,  running  at  an  efficiency 
of  two-thirds  of  a  candle  per  watt,  including  the  resistance,  is  al- 
ready more  than  500  hours  in  good  specimens.  If  the  Xernst 
lamp  advances  as  much  in  the  first  years  of  its  existence  as  the 
carbon  lamp  did  between  1880  and  1882,  it  will  soon  be 
made  so  well  that  the  rods  will  last  a  lifetime.  When  the  rod 
is  w'orn  out,  a  new  rod  with  its  little  mounts  is  all  that  is  re- 
placed. The  whole  lamp  is  not  thrown  away  at  all.  The  small 
lamps  and  the  lamps  of  medium  size  are  in  practice  started  by  a 
heating  resistance.  This  is  arranged  close  to  the  rod,  and  in 
shunt  to  it.  As  soon  as  the  rod  is  hot  enough  to  conduct,  its 
current  works  a  tiny  cut-out  in  the  resistance  circuit.  In  large 
lamps  the  heating  system  is  a  little  more  elaborate,  as  the  resist- 
ance arrangement  is  arranged  as  a  sort  of  hood  which  coveis  the 
rod.  As  soon  as  the  rod  conducts,  not  only  is  the  resistance  cir- 
cuit broken,  but  the  electro-magnet  lifts  the  little  hood  clear  off 
the  rod.  In  all  these  forms,  the  rod  and  its  mounting  are  replace- 
able without  interfering  with  the  rest   of  the  lamp." 

The  above  extracts  give  a  very  clear  idea  of  the  Nernst  lamp, 
as  first  described  lo  the  public  by  those  interested  in  promoting  a 
large  company  for  its  exploitation.  There  are  however  serious 
practical  difficulties  involved  in  the  practical  operation  of  these 
lamps  at  the  present  time.  Assuming  however  for  the  sake  of 
argument  that  the  Nernst  lamps  can  be  operated  successfuly  in 
practice,  the  relative  cost  of  this  operation  compared  lo  arc  and 
incandescent  lamps  is  what  chiefly  interests  the  central  station 
manager. 

The  English  Electrical  Review  recently  published  an  article  by 
Mr.  John  I.  Hall  upon  "The  Nernst  Lamp  vs.  The  Arc  and 
Incandescence  Lamps."  I  quote  for  your  information  a  part  of 
this  article,  giving  comparisons  in  cost  between  the  Nernst  and 
Arc  lamps.  These  are  the  only  figures  that  have  been  recently 
published.  After  speaking  of  various  methodsoflighting,  Mr.  Hail 
writes:  "But  at  present  the  position  of  the  various  illuminants 
may  be  summed  up  as  follows  : — 

1.  The  Welsbach  system  is  an  advance  over  the  ordinary 
method  of  lighting  by  gas. 

2.  The  enclosed  arc  lamp  is  an  advance  over  the  open  arc. 

3.  The  Xernst  system  is  an  advance  in  incandescent  light- 
ing. 

The  electric  lamps  are  placed  in  the  order  they  will  occupy  in 
regard  to  cost  of  maintenance,  for  as  the  Xernst  lamp  supersedes 
the  enclosed  carbon  lamp,  so  does  the  arc  lamp  supersede  the 
Xernst  lamp. 

Mr.  J.  Swineburne,  in  theprospectus  of  the  Nernst  Electric  Light, 
Limited,  states  that  :  "  It  will,  I  believe,  oust  the  arc  lamp  in 
nearly  all  cases."  On  examination  it  will  be  found  that  it  w-ill  not 
oust  one  arc  lamp  at  present  in  use,  as  the  following  particulars 
will  show  ; 
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Tlie  \ern^t  Uiiiip  is  said  to  Rivt-  i  V.M*.  for  an  expeiidilm  o  ol  1.5 
walls.  The  arc  lamp  (j.ooo  N.C.l'.)  absorbs  500  walls  ami  actu- 
ally jf'ves  1,200  C. P.  The  Nernst  lamp  10  give  1,200  C.l'.,  will 
require  an  expenditure  of  i,Soo  walls,  or  3.6  limes  more  onergy 
than  the  arc  lamp.  1,800  wails=r2  kilowatts  per  hour,  which 
will  cost  10  the  consumer  3'6d.  per  kilowatt  per  hour. 

The  arc  lamp  absorbs  0*5  kilowall  per  hour,  and  this  at  jd.  per 
unit  equals  i'5d.  These  figures  are  for  public  lighting;  lor  pri- 
vate consumers  the  cost  is,  ol  course,  increased.  .Allow  a  liber.il 
amount  for  carbons,  trimming  and  cleaning,  &c.,  say,  o"5d.  per 
hour,  then  there  is  fj  +  o'5  =  id.  per  hour  as  the  cost  of  ihe 
arc  lamp  against  yOd.  as  the  cost  of  the  Nernst  lamp. 

The  figures  given  above  are  for  the  open  arc  lamp,  but  for  the 
enclosed  arc  lamp  the  cost  would  be  about  1  •6d.  against  3'6d.  for 
the  .Nernst  lamp.  In  other  words,  inste.id  of  our  corporations 
running  their  street  arc  lamps  for,  say,  £}H  per  annum  per  lamp, 
they  will,  by  adopting  the  Nernst  lamp,  run  them  at  £t>.i,  or 
spend  £4^  more  per  lamp. 

It  will  therefore  be  considerable  lime  before  the  municipal 
electrical  engineer  is  found  who  will  be  ready  and  willing  to  come 
forward  and  suggest  the  ousting  of  the  .ire  by  the  Nernst 
lamp. 

The  Nernst  Electric  Light,  Limited,  prospectus  luriher  stales 
that  "there  is  no  difficulty  in  running  in  parallel  on  1,000-volt 
circuits  without  transformers."  It  will  be  of  some  interest  to  the 
electric  light  engineers  to  find  the  1,000-volt  circuits  without 
transformers  amongst  the  electric  lighting  stations.  However, 
the  merits  of  the  1,000-volt  lamps  can  be  considered  as  against 
the  arc  lamps. 

Suppose  the  advantages  of  the  Nernst  lamps  are  considered 
running  in  parallel  on  1,000-volt  mains.  Is  there  any  economy  in 
conductors  to  be  secured  under  these  circumstances?  Take  a 
section  of,  say,  20  arc  lamps,  with  transformers,  nmniiig  in 
parallel  and  controlled  from  a  substation.  The  current  required 
will  be 

20    X    loo  watts 

=  !  amperes  primary  current. 

2,000  volts  ->        r  r  J 

For  20  Nernst  lamps  the  current  will  be 

20    X     i,Soo 
=   36  amperes  primary  current. 

Thus  it  will  be  seen  that,  taking  the  most  favourable  conditions 
set  down  by  the  prospectus  of  the  company  for  the  Nernst  lamp 
to  compete  with  the  arc  lamp,  a  cable  of  seven  (7)  times  the  sect- 
ional area  will  be  required,  in  addition  to  the  transfurmer,  for  ihem 
to  run  on  existing  installations  where  the  E.M.F.  is  2,000 
volts. 

The  cost  of  the  lamp  cases  and  posts  now  remains  to  be  con- 
sidered. It  may  be  taken  that  the  lami>-posls  will  cost  about  the 
same  in  both  cases.  The  arc  lamp  complete,  with  hood  and 
globe,  costs,  say,  £6,  and  the  Nernst  lamp  £1.  This  appears  to 
be  a  fair  price,  allowing  for  promotion  anticipations  without 
actual  figures  as  to  cost. 

The  first  cost,  and  maintenance  for  12  months,  may  now  be 
considered,  voltage  2,000  lamps  in  parallel : — 

AfT  lamp  and  transformer,  say £12    o    o 

Say  cost  of  cables 3    o    o 

Maintenance  for  13  months ■&    o    o 

Total  cost £33    o    o 

Nernst   lamp  and  p«rl  cost  of  transformer  situate   in  sub-chamber 

(voltage  2.000  to  1,000) j£3  o  o 

Ccst   of  cables .1  o  o 

Maintenance  for  13  months 64  o  o 

Total  cost /88    o    o 

There  are  other  considerations  of  cost,  such  as  conduits,  de- 
preciation and  interest  on  capital  outlay,  which  the  electrical  en- 
gineer will  observe  are  not  in  favor  of  the  Nernst  lamp,  and  so 
they  are,  in  kindness,  omitted. 

To  summarise  the  foregoing  particulars,  it  is  pretty  plainly  to 
be  seen  that  the  rosy  and  light-hearted  view  taken  by  the  Nernst 
Company  as  to  ousting  the  arc  lamp  will  need  some  slight  modifi- 
cation, especially  on  the  score  of  first  cost  and  economy.  Un- 
fortunately for  the  new  comer  there  are  such  things  as  cables  to 
be  taken  into  account  and  maintenance. 

So,  then,  the  manufacturers  of  open  and  enclosed  arc  lamps, 
are  not  yet  to  put  up  the  shutters,  stop  the  machinery,  and  dis- 
charge the  workmen;  but  it  is  not  so  pleasant  an  outlook  to  the 
carbon  lamp  manufacturer  unless  he  commences  to  make  the 
Nernst  type  of  lamp  (under  license,  of  course)  or  improve  the  car- 
bon lamp,  as  will  appear  later  on. 

But  there  are  other  considerations  lo  be  taken  into  account 
where  the  advent  of  the  Nernst  lamp  will  be  most  beneficial,  and 
where  it  will  be  appreciated,  as  we  shall  have  for  street  Jighting 
two  illuminants  to  choose  from,  and  where  one  is  not  applicable 
the  other  will  be  most  serviceable. 

It  may  be  considered  that  for  lighting  large  areas  such  as 
squares,  public  markets,  &c.,  and  main  streets  and  roads,  the 
arc  lamp  will  not  be  superseded,  but  for  the  lighting  of  narrow 
streets,  public  halls,  &c.,  the  Nernst  lamp  will  be  a  most  valuable 
acquisition,  on  account  of  the  increased  economy  in  running. 

In  all  the  circumstances  it  must  be  considered  thai  the  lamp  is 
automatic  in  its  action,  as  the  match-assisted  lamp  is  out  of  ques- 
tion in  1 899,  excepting,  of  course  to  the  promoters.  Theengineer 
and  manager  of  one  of  the  most  successful  gas  works  in  the  coun- 
try said  to  me,  when  discussing  the  merits  of  the  Nernst  lamp  : 
"  Why,  you  will  be  going  back  to  the  old  barbarous  times  of  gas 
lighting  if  you  use  a  match  to  light  your  incandescent  lamp,  and 


all    the    ad\antagos  of  the    enclosed    tilaiiient   lamp    will   be  dis- 
pensed with." 

Before  closing  you  will  probably  be  interested  in  one  ov  two 
cxperimonls  upon  the  .Nernst  lamp. 


THE  PROTECTION  OF    LOW  TENSION   WIRING 

AGAINST  DANGEROUS  HIGH  POTENTIAL 

CURRENTS. 

Bv  \V.  J.  Plkws,  Montreal 
.■\llpersons  in  connection  with  electrical  supply  companies, 
especialU'  in  lighting  service  b)'  aliernaling  currents,  li.-ive  long 
recognized  the  necessity  of  some  reliable  .ipp.'iratns  to  prevent 
low  tension  service  wires  inside  buildings  from  becoming  a  pos- 
sible source  of  danger  lo  human  life,  or  as  regards  fire,  in  event 
of  conlact  with  high  tension  conductors.  That  this  condition 
often  exists,  and  that  the  danger  therefrom  can  hardly  be  over- 
estimated, is  a  well  known  fact  to  all  Electricians  who  have  had 
experience  with  alternating  current  systems. 

Some  years  ago,  the  principal  element  of  d;inger  was  the  lia- 
bilitv  of  transformers  to  break  down  between  the  primary  and 
secondary  coils.  Of  late,  however,  conditions  have  changed 
considerably,  the  more  recent  types  of  transformers  being  a  vast 
improvement  on  the  older  ones.  While  the  contingency  as  re- 
gards transformers  is  not  now  so  great  as  in  former  years,  the 
change  in  the  svstem  of  secondary  distribution,  involving  as  it 
does  the  use  of  large  secondary  units  ami  a  net-work  of  wires 
covering  a  great  area,  has  given  rise  lo  another  and  if  inything  a 
more  important  element  of  danger,  namely,  tlie  increased  li;ibility 
of  accidental  contact  between  high  and  low  tension  conductors. 
This  change  in  secondary  distribution  h  is  been  rendered  neces- 
sary from  an  economical  standpoint,  and  as  it  is  not  at  all  likely 
that  anyone  will  revert  lo  the  old  system,  the  proper  course  seems 
to  be  the  protection  of  individual  equipments. 

The  contingencies  previously  mentioned  have  proven  a  frequent 
cause  of  fire,  and  in  some  instances  have  resulted  in  fatal  .tc- 
cidents.  Recognizing  these  dangers,  various  earthing  devices 
have  been  contrived  to  cope  with  ihe  difficulty.  It  seems,  how- 
ever, that  the  idea  has  been  to  afTord  protection  from  the  break- 
ing down  of  transformers  only,  by  means  of  blowing  the  primary 
fuses,  the  inventors  apparently  not  having  taken  into  consideration 
Ihe  contingency  of  accidental  contact  between  local  and  foreign 
conductors,  whereby  a  large  volume  of  current  at  a  high  potent- 
ial may  flow  over  the  secondary  apparatus  and  destroy  both  it 
and  the  protective  device,  in  which  event  the  protective  device  it- 
self would  probably  become  a  source  of  fire. 

Several  of  the  cases  which  have  come  under  ihe  observation 
of  the  writer,  wherein  conditions  as  mentioned  have  existed,  have 
been  of  such  a  naUire  ihat  any  earthing  device,  depending  upon 
the  blowing  of  a  fuse  for  its  action,  would  have  been  a  posilive 
fire  hazard.  One  instance  in  particular  was  a  cross  between  a 
fallen  secondary  and  a  trolley  wire.  In  this  case  had  there  been 
any  device  of  the  type  mentioned,  a  volume  of  current  would  have 
flowed  through  the  apparatus  sufficient  either  to  destroy  it  or 
blow  the  secondary  fuses;  this  latter  occurring,  it  is  reasonable  to 
assume  that  the  high  tension  current  would  have  maintained  an 
arc  across  the  terminals  of  ihe  cutout,  (one  such  as  generally  used 
for  low  tension  wiring)  and  produced  disaslrous  results. 

As  far  as  ihe  writer's  knowledge  extends,  the  principle,  com- 
mon 10  all  safety  devices  of  this  nature,  heretofore  developed,  has 
been  'o  disconnect  the  local  system  from  Ihe  source  of  danger  by 
means  of  blowing  fuses.  This  principle  appears  to  be  radically 
defective,  Ihe  blowing  of  a  fuse  under  such  conditions  being  an 
uncertain  element,  attended  at  limes  with  undesirable  results. 

In  any  apparatus  designed  to  protect  local  low  tension  systems 
from  currents  of  higher  potential  than  they  are  constructed  for, 
or  expected  to  carry,  it  would  seem  more  rational  10  employ  a  de- 
vice that  will  au'.omalically  and  instantaneously  disconnect  the 
high  tension  current  from  the  low  tension  system  lo  be  protected, 
without  depending  upon  the  uncertain  action  of  fuses.  It  is  also 
believed  that  a  device  of  this  nature  should  be  one  in  which  the 
amount  of  current  necessary  for  its  successful  operation  is  a 
known  quantity,  and  that  this  quantity  be  as  small  as  possible,  so 
as  to  avoid  dangerous  arcing. 

Considering  the  matter  from  this  point  of  view,  the  writer  be- 
lieves that  an  apparatus  can  be  constructed  which  will  embody 
the  desirable  characteristics,  and  it  is  to  this  possibility  Ihat  your 
attention  is   respectfully  invited. 

One  form  of  such  an  .apparatus,  which  is  on  e.xhibilion  here,  is 
similar  in  action  lo  a  double  pole  knife  switch,  and  is  so  con- 
structed as  to  automatically  open  the  circuit  instantaneously, 
whenever  the  low  tension  wiring  is  brought  into  connection  with 
conductors  charged  with  dangerous  high  potential  currents, 
either  through  a  break-down  in  a  transformer,  or  a  cross  between 
secondary  .and  primarj",  or  other  high  tension  conductors. 

The  great  advantage  claimed  for  this  apparatus,  is  that  no 
matter  how  large  the  volume  of  current  may  be,  only  a  small 
fraction  is  required  to  operate  Ihe  device,  and  this  only  for  an  in- 
finiiesinril  period  of  lime,  the  device  in  opening,  disconnecting 
both  Ihe  safety  apparatus  and  the  interior  wiring  from  the  out- 
side source  of  danger.  .Another  advantage  is  in  the  fact  that  the 
device  provides  special  facilities  for  rapidly  testing  the  local  sys- 
tem for  grounds,  without  the  use  of  other  apparatus. 

During  the  past  few  years  many  fires  have  originated  from  high 
potential  currents  accidentally  traversing  secondary  systems  and 
breaking  down  the  insulating  joints  which  intersected  the  junc- 
tion between  fixtures  and  gas  pipes.  From  the  manner  in  which 
first-class  electric  light  wiring  is  installed  at  the  present  day,  it 
would  seem  impossible  for  a  current  at  a  potential  of  say  two 
thousand  volts,  to  cause  a  ruplure  between  secondary  wiring  and 
ground,  and  the  writer's  experience  leads  him  to  the  conclusion 
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that  if  the  so  called  insulating  joints  properly  performed  their 
function,  fires  from  this  cause  would  be  extremely  rare. 

If  on  the  other  hand  low  potential  systems  are  so  arranged 
that  there  is  no  chance  for  high  potential  currents  to  rupture  to 
ground,  there  remains  the  danger  of  some  person  receiving  a 
fatal  shock  while  handling  the  apparatus. 

In  view  of  these  facts,  it  would  seem  advisable  to  equip  all  low 
potential  systems,  which  are  exposed  to  the  contingencies  herein 
mentioned,  with  an  automatic  device  that  in  lime  of  need  will 
operate  effectively. 


CENTRAL  STATION  ACCOUNTING  FROM  A  BUSINESS 
STANDPOINT. 

Bv  P.  H.  Hart,  .Monlreal. 

Mr.  President  and  Gentlemen,  -Before  proceeding  to  a  des- 
cription of  the  system  of  accounting  which  I  will  offer  for  your 
consideration,  it  seems  appropriate  to  state  a  few  of  the  reasons 
why  a  standard  system  of  accounting  for  central  stations  ought 
to  be  adopted. 

The  reasons  why  are  many  and  substantial. 

The  individual  owner  of  a  small  plant  is  as  much  interested  in 
having  accurate  knowledge  of  the  condition  and  details  of  his 
business  and  a  determinate  method  of  obtaining  such  condition 
and  details,  as  the  manager  or  directors  of  a  large  joint  stock 
company. 

A  proper  system  of  accounting  should  sliow  to  the  directors, 
manager,  proprietor  or  other  interested  party  (and  for  the  sake 
of  brevity  1  will  hereafter  refer  to  such  parties  as  manager) 
besides  the  profits  or  losses  of  the  business,  the  cost  of  producing 
what  is  sold,  and  should  demonstrate  this  cost  in  such  manner  as 
to  enable  him  to  learn  w'hat  the  product  costs  in  its  various 
details,  and  particularly  the  costs  separately  of  generation  and 
distribution. 

These  being  determined  and  ascertained  in  the  ordinary  pro- 
gress of  business  and  due  accoimt  being  had  of  interest  on  invest- 
ment and  depreciation  of  plant,  the  manager  can  compare  costs 
and  determine  where  excesses  arise,  whether  in  the  generation  or 
distribution,  and  the  reasons  therefor.  It  should  also  show 
promptly  and  definiteh'  the  condition  of  affairs  of  a  business  at 
any  and  for  given  periods,  which  is  a  decided  requisite  and 
absolutely  essential  to  sound  business  administration.  It  should 
be  such  as  to  enable  the  manager  to  determine  the  advisability  of 
soliciting  or  catering  for  any  particular  line  of  business  that  may 
be  offered  or  obtainable  and  indicate  the  most  profitable,  and  be 
a  guide,  preventing  indiscriminate  investment  in  pole  line  con- 
struction, apparatus,  etc.,  and  show  at  all  limes  the  value  of  the 
investment  for  such  purposes  as  insurance,  arbitration,  assess- 
ment, etc.,  etc.  With  such  information  created,  compiled  and 
formulated  in  the  regular  progress  of  the  business,  the  manager 
will  be  enabled  to  consider  intelligently  operating  costs  and  the 
advantages  or  disadvantages  of  further  investment. 

I  may  here  call  your  attention  to  some  interesting  information 
which  appears  in  the  14th  annual  report  of  the  Board  of  Gas  and 
Electric  Light  Commissioners  of  Massachusetts,  Public  Docu- 
ment No.  35.  This  shows  that  out  of  58  electric  light  companies 
operating  in  that  state,  with  a  total  investment  of  over  $17,000,000, 
five  of  the  companies  appear  not  to  have  earned  expenses,  and 
32  have  not  earned  sufficient  to  warrant  the  declaration  of  an)" 
dividend  ;  thus  very  near  10%,  of  the  electric  light  companies 
operating  in  that  state  do  not  earn  expenses,  and  ff,  63%,  are 
not  earning  sufficient  to  make  a  return  to  the  investors  on  their 
capital.  Many  of  them,  no  doubt,  may  have  belipved  they  were 
doing  well  until  a  rigid  system  of  accounting  had  been   applied. 

These  commissioners  are  doing  much  to  standardize  the  system 
of  accounting  in  use  by  electric  lighting  companies  in  that  state, 
and  this  statistical  information  is  the  direct  result  of  a  uniform 
method  adopted  by  these  commissioners  in  adjusting  the  state- 
ments submitted  by  the  various  companies. 

Mr.  H.  A.  Foster,  who  investigated  in  detail  160  electric  light- 
ing stations  of  the  United  States,  for  the  United  States  census, 
in  a  work  based  on  the  information  gathered  by  him  in  the  taking 
of  this  census  and  recently  published,  entitled  "Central  Station 
Bookkeeping,"  regrets  the  lack  of  system  in  accounting  shown 
by  the  various  electric  lighting  stations  which  came  under  his 
notice,  and  lays  particular  stress  on  the  necessity  of  accurate 
accounting  in  central  station  work,  for  obvious  reasons. 

In  addition  to  other  reasons  for  and  the  advantages  of  a 
standard  sj-stem  of  central  station  accounting,  I  might  say  that  in 
the  event  of  the  question  of  municipal  ownership  or  purchase 
arising  the  manager  should  have  definite  knowledge  as  to  the 
cost  of  investment,  cost  of  operating,  etc.,  to  compare  with 
assumed  cost  of  municipal  operation. 

I  will  now  present  to  you  a  system  of  accounting  at  present  in 
use,  having  the  objects  above  outlined  in  view,  the  results  of 
which  have  been  highly  satisfactory,  and  in  connection  with  it  a 
system  of  records  which  form  necessarily  a  part  of  a  thorough 
accounting  system.  In  the  presentation  I  will  indicate  some  of 
the  various  books  and  forms  in  use. 

Central  station  accounting  from  a  business  standpoint  should 
proceed  from  and  be  based  upon  an  order  system,  guiding, 
directing  and  allotting  in  advance,  the  distribution  of  expenditure 
for  investment,  operation  or  maintenance  and  of  revenue  to  the 
several  distributions  or  sub-divisions  of  those  general  items  that 
may  be  deemed  desirable.  And  here  I  may  say  that  such  sub- 
divisions should  be  as  numerous  as  the  several  details  of  a  busi- 
ness and  when  arranged  for  and  determined  upon  beforehand, 
becomes,  in  practice,  very  easy  of  allottmenl  or  apportionment. 

A  written  order  should  be  issued  covering  each  and  every 
transaction,  indicating  the  character  of  the  transaction  and  the 
accounting  to  which  the    expenditure    incurred    therefor    is  to  be 


charged,  or  the  revenue  derived  therefrom  is  to  be  credited. 
This  to  be  determined  and  declared  in  the  order  before  the  ex- 
penditure is  made  or  the  revenue  derived. 

Such  system  necessarily  means  that  for  every  debiting  entry  to 
an  account,  something  must  be  credited  and  all  entries  and 
accounts  must  result  in  a  perfect  balance,  so  that  double  entry 
bookkeeping  is  absolutely  necessary  to  the  practical  working  and 
comprehension  of  this  system. 

The  system  referred  to  herein,  and  partially  illustrated  bv 
various  forms  or  blanks,  can  be  readily  put  into  operation  by  any 
company  and  practically  at  any  time  desired.  Under  the  system 
described  as  at  present  carried  out,  the  accounting  is  eventually 
grouped  into  what  may  be  designated  as  general  accounts,  which 
are  kept  in  a  general  ledger.  All  the  other  accounts,  subordinate 
to  these  general  accounts,  and  forming  what  may  be  designated 
as  the  working  accounts,  and  which  lead  up  to  and  are  finally 
grouped  into  general  accounts,  are  kept  in  other  or  subsidiary 
ledgers.  This  subdivision  of  books  or  ledgers  is  done  in  this  in- 
stance simply  as  a  matter  of  convenience,  because  the  volume  of 
business  is  large  and  necessarily  requires  to  be  attended  to  by  a 
number  of  persons  ;  but  the  principle  involved  would  permit  car- 
rying all  the  accounts  in  one  set  of  books  if  the  volume  of  business 
were  so  small  as  to  make  that  desirable. 

The  general  accounts  consist  of  the  assets  and  liabilities,  and 
may  be  sub-divided  in  accordance  with  the  wishes  of  the  manager 
— as,  for  instance,  the  asset  account  of  merchandise  might,  if  de- 
sired, be  sub-divided  into  fuel,  line  supplies,  station  supplies  or 
wiring  supplies,  etc.,  such  accounts  representing  materials  on 
hand  for  use  as  required,  either  for  any  addition  to  construction 
or  for  operation  or  maintenance  of  plant. 

The  asset  account  of  plant  and  construction  account  may  be 
subdivided  into  station  construction,  lines  and  poles,  real  estate, 
buildings,  etc. 

The  feature  of  the  general  accounts  is  practically  no  different 
from  that  of  any  other  double  entry  bookkeeping  system  of 
accounts.  The  method  in  which  this  system  may  vary  from 
ordinary  methods  of  bookkeeping  is  principally  in  what  may  be 
known  as  the  working  accounts,  and  it  is  here  that  the  formula- 
tion of  the  accounting  and  the  determination  to  which  account 
work  under  any  given  order  shall  be  entered,  arises.  In  the  forms 
shown  will  be  noticed  the  titles  of  sub-divisions  of  the  working 
accounts  representing  expenditures.  They  show  construction 
accounts,  operating  accounts  and  maintenance  accounts  sub- 
divided into  the  various  details,  upon  which  it  has  seemed  desir- 
able to  accumulate  and  record  information. 

.All  orders  issued  involving  expenditure  recite  thereon  the 
account  and  sub-account  to  which  the  expenditures  made  there- 
under are  to  be  charged,  and  all  returns  of  labor,  material  or  ex- 
pense incurred  upon  sucn  order  are  reported,  quoting  the  number 
of  such  order  (all  such  orders  being  numbered  serially.) 

Expenditures  which  are  continuous  during  the  em  ire  year,  such 
as,  for  instance,  labor  and  material  and  expense  for  the  operation 
and  maintenance  of  the  station,  or  labor  and  material  required  for 
the  trimming  and  inspection  of  arc  lamps  and  lines,  may  be  dealt 
with  by  orders  covering  the  entire  year  or  parts  thereof,  say 
monthly,  the  latter  being  preferable.  Monthly  orders  for  work  of 
this  character  are  preferable  to  yearly  orders,  because  as  soon  as 
the  expenditure  authorized  under  an  order  has  been  completed, 
such  order  is  turned  in  to  the  office  or  bookkeeper,  marked  as 
completed,  and  thereafter  no  expenditure  can  be  made  chargeable 
to  that  order. 

It  will  be  observed  that  the  purpose  sought  to  be  accomplished 
by  these  orders  is  the  localizing  and  sub-dividing  of  the  expendi- 
tures to  the  particular  parts  of  the  work  being  done  upon  which 
the  management  deems  it  necessary  to  have  accumulated  and 
specific  information.  In  the  forms  submitted,  there  are  sub- 
accounts representing  different  parts  of  the  operation  within  the 
station,  sub-dividing  it  into  boiler  room,  engine  room  and  the 
electrical  generating  room  ;  similarly  it  sub-divides  the  work  out- 
side, the  inspection,  trimming  of  lamps,  lines,  the  additions  to  the 
plant,  whether  within  the  station  or  outside,  and  also  seeks  to 
separate  the  different  classes  of  service. 

It  is,  of  course,  important  that  the  returns  made  upon  these 
orders  be  in  accordance  with  the  instructions  contained  in  the 
order.  Thus,  for  instance,  an  order  authorizing  the  inspection  of 
lines  should  not  have  charged  to  it  or  reported  against  it  the  coal 
consumed  under  the  boilers,  and  experience  has  demonstrated 
that  emplojees  very  soon  become  accustomed  to  reporting  and 
sub-dividing  their  work  in  accordance  with  the  designations  of  the 
orders  under  which  they  are  acting,  so  that  in  practice  the  allot- 
ment of  expenditures  for  labor,  material  or  other  expense  becomes 
automatic,  with  the  result  that  the  bookkeeper  can  indicate  at 
any  time  the  amount  expended  for  any  sub-account.  By  using 
subsidiary  ledgers  for  this  purpose,  arranged  similar  to  blank  or 
Form  No.  i,  which,  as  will  be  perceived,  is  a  re-arrangement  of 
the  items  upon  the  Form  No.  2,  and  total  up  month  by  month  or 
day  by  day  as  they  may  be  recorded  therein,  the  costs  of  each 
sub-account.  Periodically,  say  monthly,  the  totals  of  these  ac- 
counts are  transferred  either  to  asset  accounts  or  to  the  debit  of 
the  revenue  accounts,  according  to  their  character. 

The  bookkeeper  in  debiting  the  returns  on  these  orders  to  their 
various  accounts,  must  make  corresponding  credit  to  certain  other 
accounts  ;  labor  to  credit  of  labor  account ;  material  or  merchan- 
dise to  credit  of  material  or  merchandise  accounts,  sub-divided  as 
it  may  be  ;  expense  to  expense  account,  and  the  totals  of  the 
credit  of  these  accounts  must,  of  course,  balance  with  the  totals 
debited  to  the  accounts  represented  by  the  orders.  When  the 
labor  is  paid,  the  amount  paid  is  debited  to  the  labor  account, 
thereby  checking  the  accuracj'  of  the  pay  rolls,  which  may  be 
made  up  either  from  the  returns  upon  the  orders  or  by  independent 
returns,    but    all  labor  represented    by  either   the  independent  re- 


154 


CANADlAf*  ELECTRlCAb  NEWS 


July.  i8<)9 


turns,  time  sheets  or  otherwise  as  may  be  used,  iiuist  lial.mee 
with  the  accounts  credited  as  atnive  to  labor  account,  ami  debited 
to  the  accounts  represented  by  the  various  orders. 

In  the  detail  working  under  these  orders  through  a  number  ot 
employees,  means  of  obtaining  material  and  making  returns  under 
and  to  these  orders  become  necessary,  and  where  a  large  number 
of  employees  are  engaged,  these  necessarily  require  the  adoption 
of  other  forms  or  blanks,  as,  for  instance,  the  requirement  of  ma- 
terial necessiLites  for  the  execution  of  any  order  that  an  applica- 
tion be  made  that  the  employee  needing  that  material  to  the  store 
room  or  storekeeper,  where  such  material  is  kept  on  hand,  or 
through  whom  it  will  be  purchased  if  need  be.  In  the  .syyiem  de- 
scribed, this  becomes  what  is  known  as  a  requisition,  blank  No.  6, 
and  in  filling  out  such  requisition  the  employee  requiring  the  ma- 
terial quotes  thereon  the  No.  of  the  order  on  which  he  intends 
using  it.  Similarly  in  making  returns  of  labor  or  lime,  the  lime 
ticket  or  labor  return  blank  specifies  the  order  No.  authorizing 
such  labor.  Blanks  or  forms  authorizing  the  return  to  store-room 
of  any  surplus  material  that  may  have  been  taken  out  on  an  order, 
also  recite  thereon  the  order  No.  to  which  it  is  to  be  credited  or 
upon  which  it  is  returned.  In  all  these  returns  or  reports,  besides 
quoting  the  No.  of  the  order,  the  accounting  of  such  order  is  also 
recited,  the  object  being  to  prevent  the  error  of  charging  a  wrong 
account  through  a  mistake  or  transposition  of  the  order  Nos. 

Revenue  accounts  may  also  and  in  the  system  herein  referred 
to  are  sub-divided  or  classified  into  v.ii  ious  accoimls  of  service 
from  which  the  revenue  is  obtained,  as,  for  instance,  alternating 
current  incandescent  lighting,  alternating  current  motor  service, 
direct  current  motor  service,  arc  lighting,  etc.,  and  this  sub- 
division may  be  made  as  minute  as  the  management  desires. 

Dealing  with  a  large  number  of  customers,  it  is  important  that 
means  be  adopted  whereby  none  shall  escape  from  the  grasp  of 
the  bookkeeper  or  collector.  Therefore  no  customer  should  be 
connected  with  the  service  lines  except  under  an  order,  as  above 
described,  authorizing  such  connection  and  supply  of  the  service 
called  for.  Upon  completion  of  such  order,  it  is  returned  to  the 
bookkeeper,  with  notation  thereon  that  connection  has  been  made 
and  supply  of  service  begun.  Meanwhile,  that  is,  as  soon  as  the 
order  to  make  connection  has  been  issued,  the  contract  signed  by 
the  customer  upon  which  the  order  has  been  issued,  is  transmitted 
to  the  bookkeeper,  who  immediately  opens  in  his  ledger  an  ac- 
count with  such  customer.  On  the  return  of  the  completed  order, 
the  bookkeeper  notes  in  his  ledger  at  the  customer's  account,  the 
date  of  starting,  which  is  also  marked  upon  the  contract.  The 
customer's  contract  is  not  filed  or  put  away  or  considered  as 
being  in  operation,  until  such  notation  has  been  made. 

.As  an  additional  precaution,  when  the  account  is  opened  in  the 
ledger,  a  card  similar  to  Form  No.  7  is  prepared  by  the  book- 
keeper, giving  the  customer's  name,  address,  ledger  folio  and 
number  of  contract  (and  all  contracts  are  numbered  serially), 
character  of  service,  and  generally  the  main  details  of  the  contract 
and  service.  This  card  is  filed  according  to  ledger  folio,  and 
accumulates  the  record  upon  which  the  debit  side  of  the  custom- 
er's account  in  the  ledger  is  created. 

In  cases  where  meters  require  to  be  read,  these  cards  constitute 
the  guide  to  the  meter  readers  as  to  what  meters  are  to  be  read. 
In  sending  out  accounts  to  customers  for  service,  every  card 
must  be  accounted  for  by  an  invoice,  and  Ihe  fact  of  such  invoice 
rendered  noted  thereon.  In  other  words,  the  card  is  used  to  make 
out  the  invoice  against  the  customer  and  the  invoice  is  used  to 
enter  the  account  in  the  ledger,  and  every  account  in  the  ledger 
must  be  represented  by  an  invoice. 

The  use  of  the  method  of  making  the  entries  in  the  day  book 
and  ledger  from  the  invoice  instead  of  making  the  invoice  from 
the  record  book,  is  to  hasten  the  transmission  of  accounts  to 
customers,  in  order  that  they  may  not  have  any  cause  of  com- 
plaint for  delay  in  the  opportunity  to  pay  their  accounts. 

In  practice,  the  invoices  are  made  out  during  the  month  as 
far  as  possible,  leaving  only  the  final  entry  to  be  made  when 
the  amount  of  the  invoice  has  been  determined,  so  that  it  becomes 
possible  to  transmit  a  large  number  of  accounts  within  practically 
one  day  after  the  meter  readings  have  been  taken. 

The  cards,  in  fact,  constitute  the  history  of  the  relations  of  the 
customer  with  the  company,  and  at  a  glance  show  the  variations 
in  the  use  of  service,  for,  as  will  be  perceived,  they  are  made  to 
cover  the  year's  transactions.  They  apply  equally  well  for  "tlat" 
rale  customers  as  tor  meter  customers,  though  they  are  for  re- 
cording meter  readings.  In  the  case  of  meter  customers,  they 
indicate  the  variations  of  use  and  afford  a  guide  to  the  book- 
keeper to  inquire  into  the  accuracy  of  the  meter  reading  re- 
ported ;  any  falling  off  or  unusual  increase  in  the  use  of  the 
service  as  indicated  by  a  reading  immediately  attracts  the  atten- 
tion of  the  bookkeeper  or  billing  clerk,  thereby  causing  him  to 
institute  an  immediate  inquiry  into  its  accuracy.  In  the  case 
of  *'  flat  "  customers,  it  declares  at  once  the  proper  amount  of 
the  account  to  be  rendered,  by  the  record  of  the  account 
previously  rendered. 

The  debits  to  customers  are  credited  to  the  several  sub-divisions 
of  the  revenue  accounts,  that  is,  the  customer  may  be  using  sev- 
eral kinds  of  service,  the  amounts  for  which  are  debited  to  his  ac- 
count, but  credited  each  to  the  revenue  account  to  its  individual 
class  of  service.  This  results  in  determining  the  revenue  obtained 
during  any  period  from  each  kind  of  service,  the  total  of  all,  of 
course,  representing  the  entire  revenue  obtained  and  offsetting 
the  expenditures  made  therefor. 

Companies  having  to  deal  with  a  large  number  of  customers 
and  various  classes  of  service,  and  varying  discounts,  resulting 
from  special  or  large  consumption,  will  necessarily  require  for  the 
convenience  of  the  cashier,  a  secondary  or  subsidiary  cash  hook 
in  which  can  be  noted  the  special  discounts  or  allowances  made, 


as  well  as  the  cash  recei\etl  ftu'  the  various  cl.»ssi-s  of  revenue. 
.\  form  of  such  cash  book  is  indicated  in  blank  .\o.  S.  This  cash 
book,  or  rather  entry  book,  for  the  receipt  of  cash  and  discounts, 
applies  onlv  to  discounts  stipulated  in  Ihe  conlracl.  Other  allow- 
ances, rebates  or  credits  are  made  only  by  authority  of  order 
issued  specially  therefor  in  each  case. 

Assuming  this  system  of  accounting  to  have  been  properly  and 
carefully  carried  oui  lo  the  enil  of  the  fiscal  year,  we  would  now 
have  before  us  Ihe  lotal  revenue  from  Ihe  business  in  its  v.trious 
classes.  On  the  other  hand,  we  would  have  Ihe  lotal  cost  of 
oper.ition  and  maintenance,,  general  expense  and  ihe  total  ex- 
penditure on  capital  account  for  the  year;  taking  Ihe  total  revenue 
derived  and  deduct  from  that  the  lotal  cost  of  operation  .'iiid 
maintenance,  will  give  the  gross  profit.  From  this  gross  profit  is 
to  be  deducted  the  general  expense.  The  general  expense  ac- 
count should  include  onlv  such  items  as  are  purely  gener.'il.  Hy 
that  I  mean  expense  which  cannot  be  ch.irged  lo  .'my  specific 
working  account,  and  is  purely  general  in  its  relation  to  the  busi- 
ness, such  as  interest,  office  expenses,  directors'  fees,  salaries  of 
officials,  legal  expenses,  travelling  expenses,  for  instance  ex- 
penses incurred  in  attending  Electrical  .Association  Conven- 
tions. 

Deducting  the  general  expenses  from  the  gross  profit  will  give 
the  net  profits  of  the  business  for  the  year,  exclusive  however,  of 
depreciation.  This  (.piestion  of  tleprcciation  is  usu.illv  tlt'tcrminetl 
by  the  m.anagement.  It  ;ilways  has  been  a  much  tliscusseil 
question,  and  authorities  fintl  it  ver\-  diflicult  to  agree  on  a  uniform 
method  of  ap[>licalion,  the  changing  value  of  apparatus  being  so 
wideh"  different. 

However,  one  of  the  definitions  of  depreciations,  given  by  Mr. 
E.  Hartley  Turner  as  "  The  re-paymenl  of  capital  out  of  the  lotal 
gross  revenue  earned  during  a  given  period  of  such  proporlion  of 
the  original  capital  outlay  as  h.is  been  absorbed  or  consumed  in 
earning  such  gross  revenue  "  is  very  good,  could  the  amount  so 
absorbed  be  readily  determined.  A  definite  plan,  however,  is  lo 
apply  lo  property  in  which  .1  residue  of  value  under  any  circum- 
stances must  remain,  a  graduated  percentage  upon  its  changing 
value  as  representing  tiepreciation.  The  amount  of  liiis  deprecia- 
tion, however,  will  be  governed  to  a  great  extent  by  the  .iinount 
of  the  expenditure  on  maintenance  account. 

In  the  presentation  of  this  paper,  I  have  endeavoured  lo  follow 
out  the  question  of  Central  Station  Accounting  from  a  business 
standpoint  solely.  With  this  in  view,  it  has  been  confined  almost 
entirely  to  the  question  of  the  method  of  ascertaining  costs  of 
generation  and  distribution,  and  recording  from  whence  revenue 
has  been  derived  and  the  methods  of  assuring  the  obtaining  ot  all 
the  revenue  derivable.  I  have  assumed  that  ttie  importjint  fea- 
tures are  the  knowledge  of  costs  and  the  sources  from  which  the 
revenue  can  be  most  profitably  obtained. 

The  question  of  purchase  of  material  anti  the  recording  of  these 
purchases  have  not  been  touched  upon,  this  method  being  practi- 
cally similar  to  all  lines  of  business :  neither  has  reference  been 
made  to  the  obtaining  or  keeping  of  records  pertaining  more 
particularly  to  the  Engineering  Department,  for  Ihe  reason  that 
this  subject  has  been  exhaustively  considered  in  a  paper  entitled 
"Some  Central  Slation  liconomies,"  submitted  by  Mr.  P.  Ci. 
Gossler  at  the  annual  convention  held  in  Toronto  in  1897. 

Whilst,  no  doubt,  Ihesystem  herein  described  may  appear  elabor- 
ate and  extensive  in  detail,  and  perhaps  seem  to  entail  expenditure 
for  labor  beyond  the  reach  or  desire  of  managers  of  small  stations, 
I  see  no  reason  why  the  principle  involved  may  not  be  used  in 
any  station  at  a  slight  expense.  For  while  perhaps  not  requiring 
to  employ  all  the  sub-divisions  indicated  upon  the  blanks  or  forms 
shown,  yet  many  of  them  can  be  utilized  and  put  into  practice 
with  such  modifications  as  Ihe  local  conditions  demand  without 
imposing  upon  the  manager  or  employees  any  labor  or  expense  be- 
yond that  which  can  be  aft'orded,  and  if  I  have  succeeded  in  con- 
veying ideas  and  information  that  may  serve  towards  the  adop- 
tion of  a  general  system  of  .Accounting  for  Central  .Station  praciii'o 
as  suggested  by  the  authorities  referred  to  in  the  beginning  of 
my  paper,  I  will  feel  myself  amply  compensated. 


PROPOSED  POWER  DEVELOPMENT. 
The  annual  ineeting  of  the  shareholders  of  the  Canadian  Electric 
Light  Co.  was  held  in  the  city  of  Quebec  on  June  27th.  The  report 
presented  by  the  directors  stated  that  the  $200,000  of  capital  required 
in  virtue  of  the  prospectus  had  been  subscribed,  that  the  Chaudiere 
Falls  water  power  would  he  acquired  immediately,  and  that  the 
directors  were  in  negotiation  with  the  Council  of  the  town  of  Levis  for 
furnishing  light  and  power.  It  further  stated  that  the  services  of  Mr. 
Raoul  Girouard,  of  Cumberland,  Maine,  had  been  secured  as  manager, 
and  that  Mr.  A.  R.  Henry,  M.E.,  of  Quebec,  would  probably  be  ap- 
pointed electrical  engineer.  The  directors  have  two  plans  under  con- 
sideration for  the  development  of  the  water  power  of  the  Chaudiere 
Falls,  one  made  by  Mr.  J.  M.  McCarthy,  C.E.,  of  Montreal,  and  the 
other  by  Messrs.  T.  Tringle  &  Son,  of  Montreal.  According  to  their 
figures  a  minimum  of  5000  horse  power  is  obtainable.  Arrangements 
are  said  to  have  been  made  with  the  Chaudiere  Valley  Railway  Co.  to 
construct  and  operate  electric  railways  in  the  counties  of  Levis,  Belle- 
chesse,  Dorchester  and  Lotbiniere,  obtaining  power  from  th':  Canadian 
Electric  Light  Co.  Directors  were  elected  at  the  meeting  as  follows ; 
President,  John  Breakey  ;  Vice-President,  Hon.  L.  P.  Pelletier ;  II.  M. 
Price,  Gaspard  Lemoyne,  James  King,  R.  Audette,  R.  Wilson-Smith, 
H.  S.  Holt  and  H.  T.  Machin. 


Difficulties  having  arisen  in  connection  with  the  carrying  out  of  the 
contract  for  the  Ragged  Rapids  transmission  scheme  at  Orillia,  Ont., 
it  is  probable  that  the  work  will  again  be  opened  for  tender. 
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SPARKS. 

The  Robb  Engineering-  Company,  Amherst,  N'.S.,  are  building 
two  350  horse  power  engines  for  tlie  San  Paulo  Railway,  Light  & 
Power  Co.,  Brazil. 

Messrs.  Eager  &  Sanderson,  of  Winchester,  Ont.,  are  install- 
ing a  500  light  dynamo.  The  entire  plant  was  furnished  by  the 
Royal  Electric  Co.,  of  Montreal. 

The  warden  of  St.  \'incent  de  Paul  penelentiary,  near  Montreal, 
has  called  ihe  attention  of  the  Dominion  Government  to  the  neces- 
sity of  installing  an  electric  light  plant. 

Messrs.  Grafton  &  Co.,  Dundas,  Ont.,  are  operating  their 
tailor  shops  by  S. K.C.  two-phase  motors,  current  being  supplied 
by  the  Dundas  Electric  Co.  s  two-phase  plant. 

Messrs.  Steinhoff  &  Gordon,  of  Wallaceburg,  Ont.,  will  probably 
establish  a  heading  mill  at  Tweed,  Ont.,  and  in  connection  there- 
with put  in  an  electric  light  plant  for  lighting  the  town. 

Price  Bros.,  of  Aniqui  Jlills,  Que.,  have  their  entire  saw  mills, 
docks  and  yards  lighted  by  electricity.  The  plant,  which  was 
furnished  by  the  Royal  Electric  Co.,  started  up  a  few  nights  ago. 

A  new  company,  to  be  known  as  the  Lorette  Electric  Light  and 
Power  Co.,  has  been  formed  at  Lorette,  Quebec,  and  will  under- 


Mr.  A.  A.   DiON, 
President  Canadian  Electrical  Assoliation. 

lake  the  lighting  of  that  village  and  of  the  Indian  and  Parish 
churches;   the  capital  stock  will  be  $10,000. 

A  report  from  Barrie,  dated  June  20th,  stated  that  the  Royal 
Electric  Co.  had  made  application  to  the  council  for  a  franchise 
for  an  electric  railway  between  Barrie  and  AUandale,  a  distance 
of  one  mile,  with  privilege  to  extend  to  other  points. 

The  manufacturing  warerooms  of  Mr.  Geo.  Bean,  of  Dundas, 
Ont.,  have  been  changed  from  the  old  motive  power  to  electricity, 
the  Dundas  Electric  Co.  furnishing  the  current,  and  Ihe  Royal 
Electric  Co.  a  two-phase  S. K.C.  motor  to  drive  the   establishment. 

Dr.  J.  T.  Nicholson,  late  professor  of  Mechanical  Engineering 
at  McGill  Univetsit)',  Montreal,  vvas  made  the  recipient  of  a  testi- 
monial from  his  colleagues  in  the  Faculty  of  Applied  Science,  on  the 
occasion  of  his  leaving  for  Manchester,  Eng. ,  where  he  will  in 
future  reside. 

The  town  of  Liverpool,  \.S.,  is  about  to  establish  an  electric  light 
plant,  tenders  for  the  supply  of  which  will  be  received  by  Mr.  D. 
C.  Mulhall,  mayor,  up  to  Friday,  July  iSlh.  The  contract  for 
constructing  dam,  power  house,  wheel-pit,  conduit  and  tail  race 
in  connection  therewith,  has  been  awarded  to  F.  \V.  Clarke,  of 
Bridgewater.  \.S. 


Aid.  Peck,  of  New  Westminster,  has  received  the  appointment 
of  Inspector  of  Steam  Boilers  for  the  province  of  British  Columbia, 
a  position  created  at  the  last  session  of  the  Legislature. 


Mr.   E.   E.   Cary, 
1st  Vire-President  Canadian  E'ectrical  .Association. 

The  new  75  k.w.  S.K.C.  dynamo  was  put  in  operation  at 
Grand  V'alley,  Ont.,  a  few  days  ago,  and  is  now  supplying  from 
one  phase  of  the  machine,  Ihe  town  of  Grand  Valley  with  500  in- 
candescent house  lights  and  some  50  c.p.  street  lamps.  From 
the  other  phase  of  the  saine  machine,  which  is  wound  for  a  5000 
volt  curreut,    they   are   supplying    the   town    of  .Arthur,    12    miles 


Mr.   p.   G.   Gossler, 
2nd  Vice-President  Canadian  Electrical  Association. 

awa}',  with  about  600  incandescent  house  lights  and  five  enclosed 
arc  lamps,  as  well  as  filieen  32  c.p.  incandescent  street  lamps. 
Tliis  plant  is  one  of  the  most  unique  and  complete  in  Canada. 


Victor  Turbines 

OPERATING  DYNAMOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  inany  points  ol 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  PFivrFMPirpiMn 
High  Speed,   Close  Jief/iilation,  Great  Cojmcity, 

Hif/h  Efficiency,    Perfect  Cylinder  Gate,  Steady  Motion 

RECENT    PLANTS    INSTALLED  :-Lachine     Rapids     Hy-|  Electric  Light  &  Power  Co.,  Dolgeville,  N.Y.;  Honk  Falls  Power 

drauhc&  Land  Co  ,  Montreal,  Que.,  12,000  h.p.;  Chambly  Manu-   |  Co.,    Ellenville,   N.Y.;    Hudson   River  Power    Transmission    Co., 

tacturing    Co.,     Montreal,    Que.,    20,000    h.p.;    W'est  Kootenay   I  Mechanicsville,  N.Y.;  Cataract  Power  Co.,  Hamilton,  Ont. 
Power   &    Light    Co.,    Rossland,     B.C.,    3,000   h.p.;     Dolgeville    | 


CORRESPONDENCE    SOLICITED. 


The  StUwelUBierce  *  Smith=Vaile  Co.    = 


DAYTON,  OHIO, 

U.  S.  A. 
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MR.  W.  W.  GRANT. 

We  have  pleasure  in  presenting  lo  read>?rs  of  the  Electrical 
News  the  accompanyin.kr  portrait  ot  Mr.  \V.  \V.  Grant,  who  has 
recently  been  appointed  by  the  Westinghouse  Electric  &  Manu- 
facturing Company,  of  Pittsburg,  Pa.,  to  act  as  their  representa- 
tive in  Canada  in  conjunction  with  Messrs.  .Ahearn  &  Soper,  of 
Ottawa.  The  following  brief  particulars  of  Mr.  Grant's  career 
will  suffice  to  show  his  capability  for  this  position. 

Mr.  Grant  is  a  native  of  Ottawa,  and  a  son  of  Sir  James  Grant, 
K.C.M.G.,  of  that  city.  He  is  a  graduate  of  the  Royal  Military 
College  of  Kingston,  which  is  recognised  as  one  of  the  foremost 
educational  institutions  in  Canada.  Owing  to  his  standing  at  this 
institution,  and  the  marked  perseverance  displayed  during  his  col- 
lege course,  he  was  awarded  a  commission  in  the  Royal  Kngineers 
of  England,  which  is  the  highest  branch  of  the  British  military 
service.  .Vfter  due  consideration,  however,  he  declined  this  offer, 
recognizing  that  there  were  larger  possibilities  in  America. 

.\fter  having  graduated,  Mr.  Grant  was  engaged  in  practical 
work  in  Canada    for  about    two  years.     In    1892   he  entered   the 


i 


Mr.  \V.   \V.  Gram. 

employ  otthe  Westinghouse  Electric  and  Manufacturing  Company, 
of  Pittsburg,  Pa.,  starting  at  the  bottom  of  the  ladder  in  the 
factory,  and  thence  passing  through  all  departments  of  the  com- 
pany's extensive  works.  In  1893  he  was  appointed  one  of  the 
erecting  engineers  on  the  Hamilton  Street  Railway  during  the 
reconstruction  of  the  road.  In  1895  he  was  transferred  from  the 
construction  to  the  business  department  of  the  Westinghouse  Co., 
where  he  became  associated  with  Mr  Maurice  Coster,  who  is 
recognized  as  being  one  of  I  he  most  prominent  and  successful 
engineering  salesmen  connected  with  the  company.  In  1896  he 
removed  from  Pittsburg  to  the  company's  Xew  York  office,  and 
in  recognition  of  the  value  of  his  services  during  the  two-and-one- 
half  years  of  his  residence  in  .\ew  York,  he  was  chosen  10  fill  the 
important  position  which  he  now  occupies  in  Canada.  There  is  no 
room  to  doubt  that  from  the  steady  advancement  which  Mr. 
Grant  has  made  in  the  past,  due  to  his  ability  and  faithful  per- 
formance of  duty,  he  will  fully  meet  the  requirements  of  his  present 
position. 


Messrs.  Taylor  &  Co.,  of  Dundas,  Ont.,  have  placed  an  S.K.C. 
two-phase  motor  in  their  work  shop,  and  will  hereafter  operate  by 
electric  current  furnished  by  the  Dundas  Electric  Co.  Dundas 
will  soon  follow  the  lead  of  Hamilton,  and  become,  with  all  its 
factories,  a  smokeless  city. 


SPARKS. 

The  citizens  of  Medicine  Hat,  .\.W.T.,  are  considering  the 
question  of  granting  a  franchise  for  electric  lighting  to  a  local 
company. 

The  Cataract  Power  Co.  is  announced  to  have  secured  control 
of  the  Hamilton  Street  Railway  system.  .As  a  result,  it  is  under- 
stood ih.it  the  construction  of  the  contemplated  electric  roads  to 
Guelpli,  G.ilt,  Berlin,  St.  Catharines  and  other  points  will  be 
undertaken  at  an  early  date. 

Messrs.  A.  C.  Miller  &  Co.,  of  the  steamer  "Alexandria,"  have 
placed  their  order  with  the  Royal  Eleclnc  Co.  for  a  complete 
electric  lighting  plant  for  this  new  steamer.  The  work  of  installa- 
tion is  going  on  now,  and  on  completion  it  will  be  one  of  the  best 
electrically  equipped  vessels  on  the  lakes. 

The  first  meeting  of  the  shareholders  of  the  Victoria  Telephone 
Co.,  Limited,  was  held  at  Woodville,  Ont.,  recently,  at  which 
directors  were  elected  as  follows:  President,  J.  G.  Eyres,  Wood- 
ville; vice-president,  J.  G.  Campbell,  Orillia  ;  treasurer,  C.  E. 
Weeks,  Woodville ;  secretary,  \Vm.  A.  Robinson,  Cannington. 
The  directors  decided  lo  build  lines  to  Beaverton,  Orillia,  Midland, 
Barrie,  Lindsay,  Peterboro,  and  other  places  as  soon  as  possible. 

Messrs.  Geo.  Wilson  &  Co.,  of  St.  Catharines,  who  operate  a 
large  planing  mill  and  sash  and  door  factory,  where  they  have 
plentv  ot  refuse  for  steam  purposes,  have  found  it  cheaper  and 
more  s.atisfactory  to  operate  iheir  mill  by  electricity,  and  have 
entered  into  an  agreement  with  the  Si.  Cath.arines  Electric  Light 
&  Power  Co.  to  furnish  them  with  from  50  lo  75  li.p.  They  have 
also  placed  their  order  with  the  Royal  Electric  Co.  for  a  50  k.  w. 
S.  K.  C.  synchronous  motor.  riiere  are  also  a  number  of  oilier 
firms  who  contemplate  making  changes  from  steam  to  eWclricity. 

A  circular  from  the  International  Correspondence  School, 
>>cranton.  Pa.,  stales  that  the  L'nited  Correspondence  School  and 
the  American  School  of  Correspondence  have  recently  been  estab- 
lished, using  many  of  the  copyrighted  instruction  papers  of  the 
Iniern.'iiional  Correspondence  School.  Suit  has  now  been  entered 
by  the  Colliery  Engineer  Co.,  in  the  United  Slates  Circuit  Court, 
to  restrain  these  schools  from  using  their  papei  s,  and  for  infringe- 
tnent  of  iheir  copyright,  and  students  are  warned  against  having 
such  p.implilels  in  their  possession,  in  case  the  Colliery  Engineer 
Co.  are  successful  in  establishing  iheir  allegations. 

The  Si.  Catharines  Electric  Light  &  Power  Co.  have  enlarged 
their  water  power,  and  are  in  a  position  to  furnish  power  and 
light  throughout  the  twenty-four  hours.  They  have  lately  in- 
stalled a  200  K.W.  S.K.C.  two-phase  generator,  from  which  they 
are  supplying  light  on  their  single-phase  mains  throughout  the 
city  during  the  hours  of  lighting,  and  during  the' day  are  furnish- 
ing two-piiase  alternating  current  to  the  various  industries 
throughout  the  city.  This  company  had  been  supplying  arc  and 
incandescent  lights  only,  but  as  there  was  a  considerable  field  for 
power,  in  which  one  planl.a  500  voltdirecl  current  system,  was 
already  engaged,  they  decided  to  put  in  something  which  they 
could  use  for  both  purposes,  hence  they  have  only  one  investment 
in  using  the  poly-pliase  svstem  instead  of  two  using  the  direct 
current  power  system  and  an  .allenialiiig  current   lighting  system 
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CABLE  LAYING  FOR  CHAMBLY  TRANS- 
MISSION LINE. 

The  accompanying  photographs  illustrate  a  some- 
what novel  method  of  laying  cable  under  unusual  con- 
ditions.     As    may    be    known    to    the    readers    of    the 


Fig. 


-Victoria  Jlbilee  Bridge,  Montreal — \"ie\v  Looking  East. 


Can.\dl\n  Electrical  News,  the  Royal  Electric  Co., 
of  Montreal,  for  the  Chambly  Manufacturing  Co.,  have 
installed  the  electrical  equipment  in  the  power  house  of 
the  hydraulic  development  of  the  Chambly  Manufactur- 
ing Co.  at  Richelieu  village,  on  the  Richelieu  river,  i6 
miles  from  Montreal.  They  have  also  erected  the 
transmission  line  between  the  power  house  at  Richelieu 
and  the  city  of  Montreal. 

The  hydraulic  development  will  amount  to  20,000 
h.p.,  with  a  head  of  28  feet.  There  have  been  installed 
four  generators  of  2,000  capacity  each,  so  designed  and 
wound  to  generate  12,000  volts,  the  latter  voltage 
being  the  pressure  at  which  the  power  will  be  trans- 
mitted to  Montreal  by  means  of  a  duplicate  pole  line, 
each  line  consisting  of  16  copper  wires  of  No.  00  B.  & 
S.  gauge.  Before  reaching  Montreal,  however,  it  is 
necessary  to  cross  the  St.  Lawrence  river,  which  is 
spanned  at  this  point  by  the  recently  completed  Victoria 
Jubilee  bridge.  This  bridge,  with  approaches,  is 
approximately  8,750  feet  in  length. 

The  transmission  cables  for  this  section  of  the  line  are 
laid  in  a  wooden  box  placed  on  the  sleepers,  on  a  level 
with  and  four  feet  out  from  the  steel  rail.  (See  Fig. 
2.)  Each  box  is  designed  to  contain  sixteen 
cables. 

In  placing  these  cables,  the  somewhat  unusual  method 


of  laying  them  by  means  of  a  locomotive  and  flat  cars 
was  used  (see  Fig.  4).  Four  flat  cars  were  loaded  with 
reels,  each  reel  containing  1,000  feet  of  cable,  and  then 
jacked  up  into  position,  ready  to  pay  *out.  The  cable 
was  paid  out  over  a  specially  designed  cast  iron  sheave 
22  inches  in  diameter,  which  was 
carefully  shrouded  to  avoid  any 
injury  to  the  lead  sheath.  This 
sheave  is  shown  in  Fig.  3,  which 
also  shows  the  cables,  two  in 
number,  being  paid  out.  The 
ends  of  these  cables  being  se- 
curely lashed  in  position  in  the 
cable  box,  the  locomotive  and 
cars  were  then  started  and  kept 
moving  at  the  rate  of  about  four 
miles  an  hour.  The  cable  paid 
out  over  the  cast  iron  sheave, 
ran  back  to  the  rear  end  of  the 
car  and  over  two  wooden  rollers, 
suitably  placed,  then  dropped  into 
the  cable  box  on  the  floor  of  the 
bridge. 

Two  reels  of  cable  (2,000  feet) 
were  laid  in  five  minutes,  by  ac- 
tual count,  and  in  eight  hours 
26,000  feet  of  cable  was  placed  in 
position  and  ready  for  jointing. 
The  major  part  of  the  time  was  consumed  in  loading 
and  unloading  cable  reels  and  running  backwards  and 
forwards  for  laying  cables.  A  section  of  the  type 
of  joint   used    is  shown    in    Fig.    5.      Great    care    had 


Fig. 


-Transmission  Line  over  Victoria  Jubilee  Bridge, 
Showing  Box  for  Cable. 
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to  be  used  in  making  these  joints  on  account  of 
the  high  voltage  of  transmission.  The  cable  was 
made  by  the  Washburn  &  Moen  Mfg.  Co.,  of  Wor- 
cester, Mass.,  and  consists  of  a  core  of  37  tinned 
copper  wires  of  a  cioss-section  equal 
to  No.  00  B.  &  S.  gauge,  insulated 
with  8-32"  of  rubber  compound.  This 
cable  is  made  to  withstand  a  test 
of  20,000  volts  for  one  hour,  and 
a    breakdown    test    of    35,000    volts. 

The  cable  is  protected  by  a  pure 
lead  sheath  3-32"  thick,  no  alloy  of  tin  and  lead  being 
used  as  is  ordinarily  done,  for  the  reason  that  a  sheath 
of  pure  lead  would  not  be  so  liable  to  crystallization 
from  vibration  ot  the  bridge  structure  as  would  be  one 
composed  of  tin  and  lead. 

We  are  indebted  to    Mr.  J.    A.  Burnett,  of  the  Royal 


stock  of  $765,800,  leaving  a   balance  to  go   to  credit  of 
profit  and  loss  of  $3,692. 

During  the  year  $57,878  was  expended  on  new  plant. 
The  total  plant  is  now  valued    in    the  company's  state- 


I'lG.  5     Wasiuurn  and  Mokn  l'ahlk  Joi.si    rsi:i>. 

j4 — Copper  conductoi. 

B — Tinned  copper  sleeve  connector. 

C — Pure  jointing  rubber. 

D — Jacket  jointing  rubber. 

£ — Compound  poured  in. 

/* — Le.ld  sleeve.' 

<7 — Wiped  solder  joint. 

ment  at  $1,209,438.  The  report  was  adopted,  and 
the  board  of  directors  re-elected  as  follows  :  T 
Ahearn,  president  ;  Hon.  E.  H.  Bronson,  vice-presi- 
dent ;  J.  W.  McRae,  managing  director  ;  Hon.  I"". 
Clemow,  Denis  .Murphy,  John  Coates  and  I-".  P. 
Bronson. 

The  number  of  incandescent  lights  increased  by  the 
largest  figure  for  any  year  in  the  company's  history, 
namely,  by  14,142.  The  total  number  of  incandescent 
lights  now  in  use  is  77,255.      The  arc  lights  nuinber62i. 

It  is  interesting  to  note  the  growth  of  the  number  of 
lights  in  use,  notwithstanding  which  the  gas  company 
has  continued  to    flourish.      The    following    shows   the 


Fig. 


-Showing  Sheave  on  Car. 


Electric    Company,  who    personally  superintended   this 
installation  of  cable,  for  our  illustrations. 


ANNUAL  MEETING  OF  OTTAWA  ELECTRIC 
LIGHT  COMPANY. 

The  annual  meeting  of  the  Ottawa  Electric  Light 
Company  was  held  last  month.  There  was  a  large 
attendance  of  shareholders. 

The  annual  report  of  the  directors  stated  that  the 
revenue  from  all  sources  for  the  year  ending  .April  30, 
1899,  was  $161,615.  The  expenses  of  operation  and 
maintenance,  with  interest  on  the  bonds,  etc.,  amounted 
to  $113,268,  leaving  a  net  surplus  of  $48,346. 

From  this  surplus  a  dividend  of  6  per  cent.,  or 
$44,653  for  the  year  1898-99,    was  paid   on  the   capital 


r 
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Fig.  6. — Cross  Section  of  Victoria  Jibilee  Bridge,  Showing 
Apparatls  Used  for  Laving  Cable. 

growth  in    the    electric    company's    business    since    the 
start  : 

Inc-indescent  Arc 

Lights.  Lights.  Heaters.  Motors. 

1894 42.152  440  It  81 

1895 48.797  468  15  81 

1896 53.33'  497  '9  81 

1S97 57.240  .55°  30  87 

1898 63,113  599  32  96 

'899 77.255  621  23  103 


Fig.  4 — Siiowi.so  Caules  Being  Paid  Ol:t. 


An  electric  plant  owned  by  Mr.  Keith  and  stored  in  the  build- 
ing of  the  Iroquois  waterworks  at  Iroquois,  Ont.,  was  burned  on 
June  27th.     The  loss  is  about  $2,000. 

Of  the  many  catalogues  which  reach  our  desk,  none  are  itiore 
attractive  and  carefully  compiled  than  those  issued  by  the  Sprague 
Electric  Company,  of  New  York,  and  sent  us  by  their  Canadian 
agents,  Messrs.  Jack  &  Robertson,  of  Montreal.  These  include 
the  Lundell  Motor  Catalogue  .\o.  65,  the  Lundell  Fan  Motor 
Catalogue  No.  66,  Catalogue  No.  63  of  the  Greenfield  Flexible 
Metallic  Conduit,  Catalogue  of  Electric  Motors  for  Printing 
Establishments,  and  the  Architects'  and  Engineers'  Electrical 
Bulletin.  Besides  the  numerous  illustrations  of  the  many  lines  of 
electrical  goods  manufactured  by  the  Sprague  Company,  these 
booklets  contain  valuable  tables  and  articles  of  interest  to  all 
users  of  such  appar.Ttus. 
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Branch  Office  cf  ihe  Canadian  Elkctrical  Ntws, 
New  York  Life  Building, 

Montreal,  Algist  5,  1899. 
another  transmission  project. 

A  RLMOR  is  abroad  to  the  effect  that  a  syndicate  is  to  be 
formed  for  the  purpose  of  installing  an  electric  plant  at  Beau- 
harnois  to  generate  and  transmit  current  for  light  and  power  to 
Montreal.  Level-headed  business  men  express  the  opinion  that 
there  is  no  room  at  present  in  this  city  for  additional  enterprises 
of  this  character. 

STREET    RAILWAY    ENTERPRISE. 

The  Monlieal  Street  Railway  Co.  have  organized  a  band  of 
musicians  to  accompany  trolley  excursions,  which  are  a  favorite 
form  of  pleasure-taking  in  this  city  on  summer  evenings.  The 
band  occupy  a  car  specially  suited  to  their  requirements,  and  head 
the  procession,  .\nother  innovation  is  a  car  with  the  words 
"  Baseball  To-morrow,"  formed  of  incandescent  lamps,  appearing 
in  three  lines  across  Ihe  front. 

THE  LACHINE  RAPIDS  HYDRAULIC  AND  LAND  COMPANY. 
This  company  are  fitting  up  a  building  on  Chenneville  street  as 
a  sub-station,  with  steam  boilers,  engines  and  two  rotary  trans- 
formers, from  which  both  direct  and  alternating  current  will  be 
supplied.  Direct  current  is  required  for  lighting  the  Temple 
building.  The  steam  plant  will  not  be  used  except  in  Ihe  event  of 
the  operation  of  the  generating  plant  at  Lachine  being  interfered 
with  by  ice,  as  was  the  case  last  winter.  The  wind  blowing  in  a 
direction  contrary  to  the  flow  of  the  water  caused  the  blocking  up 
of  the  tail  race  with  ice.  This,  in  conjunction  with  the  frazil  ice 
which  formed  on  the  surface,  greatly  reduced  the  head  of  water 
and  in  like  degree  the  supply  of  current.  To  avoid  a  recurrence 
of  this  difficulty,  the  company  are  now  constructing  a  groin, 
which  is  expected  to  prevent  the  blocking  of  the  tail  race  by  ice. 
Steps  are  also  being  taken  to  overcome  the  difficulty  arising  from 
anchor  ice. 

MEETING  OF  ROYAL  ELECTRIC  SHAREHOLDERS. 
The  annual  meeting  of  the  sharehalders  of  the  Royal  Electric 
Company  was  held  in  Montreal  on  July  18th.  The  manager,  Mr. 
W.  H.  Browne,  made  some  explanations  in  regard  to  the  opera- 
tions of  the  company  sinca  its  inception  and  during  the  past  year. 
He  explained  that,  in  the  electrical  business,  inventive  genius  was 
so  prolific  that  the  plant  or  apparatus  for  manufacturing  electricity 
soon  became  obsolete.  Hence,  during  the  existence  of  this 
companv  $1 ,800,000  of  equipment  had  become  useless,  or  super- 
seded by  improved  machinery  and  methods.  The  whole  of  ihal 
$i,Soo,ooo  had  not  been  written  off,  but  $600,000  to  $800,000 
had,  and,  while  there  was  certainly  a  million  dollars  in  the 
nominal  assets  which  was  really  not  in  existence  for  any  practical 
purpose,  he  thought  the  proper  thing  to  do  was  to  distribute  the 
loss  over  a  number  of  years,  as  they  had  been  doing.  Speaking 
of  underground  conduits,  Mr.  Browne  said  the  time  was  coming, 
and  soon  they  must  meet  the  necessity.  The  costof  total  conversion 
from  pole  wiring  to  conduits  would  be  $1,500,000,  but  entire 
conversion  was  not  necessary,  as  in  some  of  the  residential 
quarters  it  was  not  called  for.  He  explained  that,  notwithstand- 
ing the  large  outlay  for  conduits,  the  expei  ses  of  maintenance 
would  be  sufficiently  reduced  to  pay  the  interest  on  the  outlay. 
He  said  the  atmosphere  of  Montreal  had  been  filled  for  some 
years  not  only  with  electricity,  but  with  the  idea  that  electricity 
would  be  made  for  almost  nothing,  especially  when  the  Lachine 
Rapids  commenced  doing  their  work.  However,  this  idea  had 
been,  to  some  extent,  exploded.  The  Lachine  Company  were 
stiffening  their  prices. 

The  annual  statement  presented  showed  the  gross  receipts  for 
the  year  to  be  $1, 1 13,770.87,  and  the  expenditure  for  labor  $791,- 
486.58,  leaving  a  balance  of  $522,284.29.  After  deducting 
interest  and  fixed  charges  amounting  to  $54,600.11,  the  net 
revenue  for  the  year  was  $267,684.18.  During  the  year  $38,603.- 
33  was  spent  on  factory  equipment  and  $84,782.03  on  lighting 
stations,  lines  and  general  construction.     The  report  stated  : 

"  With  contracts  now  in  hand  for  motive  power  and  the  increas- 
ing favor  with  which  the  use  of  electric  power  is  regarded,  it 
seems  reasonable  to  anticipate  that  during  the  coming  year  there 
will  be  fully,  if  not  more  than,  2,500  horse  power  in  capacity 
additional  demand  for  current    for    motors    from    the  alternating 


current  system.  Since  May  31st,  1899,  there  has  been  connected 
with  the  alternating  current  system  and  now  in  continuous  service, 
an  electric  motor  of  450  horse  power  capacity  operating  a  pump 
in  the  St.  Cunegonde  pumping  station  of  the  Montreal  Water  and 
Power  Co.,  for  the  supply  of  water  to  the  citizens  of  the  munici- 
palities adjoining  this  city.  This  is  the  largest  electrically  driven 
pumping  plant  so  far  established  in  the  world.  The  "S.K.C." 
motor  performing  this  work  was  built  in  the  shops  of  and  supplied 
by  this  company.  A  large  number  of  contracts  for  lights  and 
motors  at  present  in  hand  are  for  periods  of  five  or  more  years. 
The  alternating  current  system  for  lights  and  motors  is  now 
operated  by  electric  current  obtained  from  the  water  power 
generating  plant,  recently  completed,  of  the  Chambly  Manufac- 
turing Company,  on  the  Richelieu  river,  opposite  Chambly  Can- 
ton. This  plant,  both  at  the  generating  station  and  receiving 
station,  has  all  been  equipped  by  "S.K.C."  apparatus  made  in  the 
shops  in  this  city  of  this  company.  The  four  "  S.  K.  C."  generators 
installed  in  the  power  house  at  Richelieu,  each  of  2,650  horse- 
power capacity,  the  largest  machines  of  the  kind  ever  made  any- 
where, indicate  the  extensive  character  of  the  equipment  and  the 
great   manufacturing  capacity  cf  the  factory." 

The  following  directors  were  elected  :  President,  Lieut. -Col. 
J.  \.  Slralhy  ;  vice-president,  Mr.  R.  Forget  ;  directors,  Messrs. 
J.  R.  Meeker,  James  W'ilson,  A.  Brunei,  F.  L.  Beique,  David 
Morrice,  H.  B.  RainviUe. 

NOTES. 

Owing  to  the  illness  of  Mr.  Rough,  who  is  in  charge  of  Mr.  R. 
E.  T.  Pringle's  shipping  warehouse  on  Craig  street,  Mr.  A.  E. 
Payne,  travelling  representative,  has  recently  been  temporarily 
discharging  the  duties  of  the  position. 

The  names  of  three  of  the  leading  hotels,  formed  of  incandes- 
cent lamps,  shine  out  conspicuously  every  night  from  the  tops  of 
the  buildings.  Several  of  the  stores  show  attractive  signs  of  the 
same  character.  In  fact,  electricity  is  coming  more  and  more 
into  use  in  this  cit}'  for  advertising  purposes. 

Messrs.  Fred  Thomson  &  Co.,  who  make  a  specialty  of  repair- 
ing electrical  apparatus,  have  recently  removed  from  Chenneville 
street  to  No.  744  Craig  street.  They  now  occupy  improved 
premises  and  a  better  location.  They  have  entered  into  a  con- 
tract with  the  Wagner  Co.  to  keep  in  repair  several  hundred 
Wagner  transformers  installed  in  this  city. 

Mr.  R.  E.  T.  Pringle  has  recently  opened  a  new  shipping  ware- 
house on  Craig  street — a  four-story  building  which  has  been  filled 
up  for  this  purpose,  the  stock  being  carefully  classified  and  com- 
pactly arranged.  The  retail  store  on  St.  James  street  will  be 
continued  as  heretofore.  The  Craig  street  establishment  is  in 
charge  of  Mr.  Rough,  who,  1  regret  to  say,  has  of  late  been  in- 
capacitated through  illness. 


PERSONAL. 

Mr.  Henry  W.  True  has  resigned  his  position  as  manager  of  the 
Peoples  Light,  Heat  &  Power  compan)',  Halifax,  X.S.,  and  has 
been  succeeded  by  Mr.  Robert  Baxter. 

Mr.  Donald  Robertson,  who  has  been  identified  with  the  Grand 
Trunk  Railway  for  some  time,  has  resigned,  to  accept  a  position 
with  the  Montreal  Street  Railway  as  assistant  to  .Mr.  F.  L. 
Wankly'n,  the  manager. 

Mr.  Harry  Dalton,  who  at  one  time  resided  in  London,  Out., 
has  recently  been  appointed  superintendent  of  the  .Akron  Traction 
&  Electric  Co.,  which  operates  lines  between  Cleveland  and  .Akron 
and  from  Akron  to  Kent. 

Mr.  Nelson  Graburn,  assistant  superintendent  of  the  Montreal 
Street  Railway,  is  about  to  remove  to  Glasgow,  Scotland,  having 
accepted  the  position  of  supei  intendent  of  the  Glasgow  Corpor- 
ation Tramways.  Mr.  Graburn  had  charge  of  Ihe  electrical 
equipment  of  the  Montreal  road.  He  has  recently  invented  a 
system  for  thawing  frozen  water  pipes  by  means  of  electricity. 

Major  John  Williams,  gas  and  electric  light  inspector  for  the 
London  district,  who  died  at  London  on  June  24th,  was  in  his  73rd 
year,  and  was  widely  known  and  much  esteemed.  He  was  born 
in  Birmingham,  Eng.,  and  served  twenty-one  years  in  the  Royal 
.Artillery.  He  came  to  Canada  in  1865,  served  during  ihe  Fenian 
Raid  of  1866,  and  was  promoted  to  the  office  of  Major,  retiring 
nine  years  ago.  Mr.  Williams  served  the  city  of  London  as  an 
alderman,  retiring  in  1880,  when  he  was  appointed  g.as  inspector. 
When  the  electrical  inspeciion  department  was  organized,  he 
undertook  these  duties  for  his  district  in  connection  with  that  of 
gas. 
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W'v.  observe  that  the  nominion  supple- 
Postai  Service  mentary  estimates  contain  an  appro- 
priation for  an  automobile  mail  service 
between  the  post-ollice  and  the  Union  depot  in  Toronto. 
It  i.s  understood  that  a  test  has  been  made  of  a  wagon 
propelled  by  electricity  with  a  view  to  adopting  that 
motive  power,  and  that  the  results  were  very  satislac- 
tory.  In  the  past  the  advocates  of  automobiles  have 
experimented  more  with  gasoline  and  oil  than  with 
electricity,  probably  owing  to  the  greater  simplicity  ot 
the  former.  At  the  present  time  it  would  appear  as 
though  electricity  was  about  to  take  the  lead,  and  that 
it  would  become  more  generally  used  for  the  propulsion 
of  street  vehicles.  The  former  heavy  battery  has  given 
place  to  one  which  is  much  lighter  in  construction  and 
at  the  same  time  more  rigid.  It  is  worthy  of  note  that 
the  battery  invented  by  Mr.  Still,  of  Toronto,  has  been 
favorably  commented  upon  by  experts  as  meeting  all  the 
requirements  equally  as  well,  if  not  better  than  any  yet 
invented.  This  battery  is  used  in  the  vehicles  manufac- 
tured by  the  Canadian  Motor  Syndicate. 


The  great  amount  of  space  occupied  in 
"'^  "^arees"'''  '    steam  barges  by  the  boilers  and  engine 

has  caused  British  merchants  to  turn 
their  attention  to  the  substitution  of  electricity  for 
steam  for  their  propulsion.  .'\  Hirkenhead  manufac- 
turing firm  has,  as  a  result,  recently  equipped  a  new 
vessel  with  electric  power,  and  has  thereby  greatly  in- 
creased the  carrying  capacity  of  the  vessel.  The 
vessel  is  claimed  to  be  the  largest  one  electrically  pro- 
pelled in  the  world,  being  75  feet  long.  The  battery 
consists  of  1 1 2  Headland  storage  cells,  each  of  29  plates, 
9^  in.  high  by  12  in.  broad  and  one-half  inch  thick, 
separated  by  ebonite  separators  and  placed  in  a  lead- 
lined  box,  16x21x14  inches.  The  complete  cell  weighs 
four  cwt.,  and  has  a  capacity  of  2,000  ampere  hours  at 
a  nominal  discharge  rate  of  300  amperes.  The  vessel 
is  propelled  by  a  twin-screw  propeller  worked  by  two 
40  h. p.  electro-motors,  each  taking  a  current  of  150 
amperes  at  a  pressure  of  200  volts.  A  Hopkinson 
series-parallel  controller  is  used  for  varying  the  speed  of 
the  vessel.  This  is  manipulated  by  the  steersman,  and 
has  five  notches  from  slow  to  full  speed.  A  reversing 
switch  permits  the  vessel  to  proceed  ahead  or  astern  at 
each  speed  as  desired.  There  is  a  winch  or  small  crane 
on  board,  worked  by  an  8  h.p.  electric  motor,  and  taking 
30  amperes  at  200  volts.  It  has  a  separate  controller 
with  three  speeds.  It  is  said  that  the  vessel  greatly 
surpasses  in  speed  boats  of  equal  size  propelled  by 
steam. 


More  than  ordinary    interest  has    been 
The  Orillia  Power       .  .      ^i.  •      ,.  ^     4.  •■.!..■ 

Pia  t  shown  in  the  project  to  transmit  electric 

current    from    Ragged    Rapids    to    the 

town  of  Orillia,  for  two  reasons — first,  that  it  is  the  first 

long  distance  electrical  power  transmission  in  America, 

if  not  in  the  world,  to  be  undertaken   by  a  municipality, 

and,  second,    in  view    of   the    original   intention  to  use 

aluminium  wire  for  conducting  purposes.     The  contract 

for  the  entire  plant  was  let  in  January  last,  since   which 

time  very  little  progress  has  been  made.      A  few  weeks 

ago  the  contractors,  finding  themselves  unable  to  carry 

out  the  work,  withdrew  from    the  field,  and  placed    the 

council  under  obligation  to  re-let  the  contract.     Just  as 

we  go    to  press    it  is  learned    that  the    award  has  been 

made  to  Mr.  P.  H.  Patriarche,   of  Toronto,  at    the  sum 


August,  li 


CfirifiDIflfl     EliECTI^lCflli     J4EWS 


173 


of  $71,000,  while  the  original  contract  price  was  $65,- 
000.  Mr.  Patriarche  has  given  ample  security,  and  has 
agreed  to  have  the  plant  ready  for  operation  by  Decem- 
ber 1st  next  and  to  substitute  copper  tor  aluminium 
wire.  In  all  probability  the  electrical  and  hydraulic 
apparatus  will  be  of  Canadian  manufacture.  The  pro- 
gress of  the  work  will  now  be  watched  with  keen  interest, 
as  the  contractors  have  little  enough  time  in  which 
to  complete  the  undertaking,  more  particularly  as 
the  transmission  line  must  necessarily  pass  through  a 
rough  section  of  country.  The  members  of  the  council 
are  no  doubt  well  satisfied  that  copper  is  to  be  substi- 
tuted for  the  proposed  aluminium  wire,  as  the  efficiency 
and  utility  of  that  material  is  a  known  quantity  ; 
on  the  other  hand,  it  is  to  be  regretted  that  this 
opportunity  to  prove  the  advantages  or  otherwise 
of  aluminium  conductors  is  to  be  lost.  With  copper 
steadily  advancing  in  price,  the  electrical  interests  should 
foster  any  step  looking  to  the  substitution  of  a 
cheaper  material  with  equally  good  conducting  qualities, 
and  thus  encourage  the  development  for  electrical  pur- 
poses of  the  many  valuable  water  powers  of  Canada. 


Attention"  is  again  directed  to  Niagara 

Niagara  Falls  Power    i^    ,,  •         .        .  ,        .         ,  .    , 

Development.        f^^"^'  o^mg  to  Steps  having  been  taken 

during  the  past  month  which  are  likely 
to  result    in  the  further   development    of    that    immense 
power.     Upon  representations  made  by  the  Ontario  gov- 
ernment, the  Canadian  Niagara  Power  Company  agreed 
to  surrender  the  monopoly  held  under  the  agreement  of 
1892,  in  return  for  certain  concessions.     That  agreement, 
as  is  generally  known,  gave  the  Canadian  Niagara  Power 
Company  a  monopoly  of  the  water  power  for  practically 
one  hundred  years,  at  a  rental   of  $25,000    per  year  for 
the  first    ten  years,  afterwards    gradually  increasing  to 
$35,000  per  year.      During  the  intervening    seven  years 
absolutely    nothing   was  done    towards  developing  the 
power.      A  new  agreement  with  the  Canadian    Niagara 
Company  has  now  been  entered  into,  the  advantages  of 
which  are  that  it  does  not  embody  an  exclusive  franchise, 
and  that  in  place  of  an  annual  rental  a  tariff  of  rates  has 
been   decided    upon.     The    company  is    to  pay,  for  the 
first  10,000  horse  power  developed,  $15,000  per  annum; 
for  the    next  10,000    horse  power,  $1    per  horse    power 
per  annum  additional  ;  for  the  next  10,000  horse  power, 
75  cents  per  horse  power  per  annum  additional  ;  for  the 
remaining  power  developed  up  to  100,000  horse  power, 
50  cents  per    horse  power  per  annum    additional.     The 
agreement,  which  is  to  remain  in  force  for  50  years,  con- 
tains clauses  giving  to  the  government  the  right    at  the 
end  of  that  period  to  re-adjust  the  rental  if  such  a  course 
is  considered    advisable.      Should    the  government    and 
the  company  fail  to  arrive  at  a  satisfactory  agreement  on 
this  point  the  change  in  rental  is  to  be  decided    by  arbi- 
tration.     At  the  end  of  the  50  years  the  agreement  may 
be  continued    for  two  further   periods    of  20    years,  the 
rentals,  in  the  event  of  the  government  not   demanding 
a  change,    to  remain    as  fixed  at  present.      It  will    thus 
be  seen  that   should  the   company   develop    only  20,000 
horse  power,  the   revenue  to  the    government  would   be 
equal  to  that  stipulated  in  the  former  agreement,  namely, 
$25,000  per  year.    The  company  claim,  however,  that  it  is 
their  purpose  to  develop  100,000  horse  power,  from  which 
the  annual  revenue  to  the  government  would  be  $67,500. 
From  the  standpoint  of  the   government,    therefore,  the 
new   agreement  would  seem    to  be  preferable  to  the  old 
one.     Another  point  which  must  be  considered  is  the  in- 


terests of  the  cities,  towns  and  villages  which  might  be 
benefitted  by  the  development  of  the  power.  Will  the 
new  agreement  hasten  or  retard  the  commencement  of 
operations?  It  would  seem  only  reasonable  to  suppose 
that  the  competition  which  is  now  made  permissible 
would  tend  to  cause  the  company  first  in  the  field  to  com- 
plete its  works,  and  thus,  by  supplying  the  demand  for 
current,  shut  out  competition  which  otherwise  would  be 
encouraged.  It  is  a  source  of  congratulation  to  learn 
that  within  the  past  week  Professor  George  Forbes, 
F.  R.S.,  the  distinguished  electrician  of  London,  Eng. , 
who  was  consulting  electrical  engineer  for  the  Cataract 
Power  Company  during  the  construction  of  its  works  on 
the  American  side,  has  been  in  consultation  with  Mr. 
Rankine  and  other  members  of  the  Canadian  Niagara 
Falls  Power  Company  relative,  it  is  said,  to  the  trans- 
mission of  power  to  Toronto.  The  statement  is  given 
out  that  it  is  proposed  to  develop  100,000  horse  power, 
at  a  cost  of  between  two  and  three  million  dollars,  al- 
though it  is  improbable  that  any  definite  decision  has 
yet  been  arrived  at.  Mr.  Forbes  has  just  returned  from 
Egypt,  where  he  spent  eight  months  preparing  plans  for 
the  development  of  the  water  power  of  the  Nile  river. 
He  is  about  to  leave  for  India  on  a  similar  mission. 


ELECTRICAL  MACHINERY  IN  JAPAN. 

The  United  States  consul  at  Osaka  say.s  that  the 
manufacturers  of  electrical  apparatus  in  the  United 
States  control  the  Japanese  market. 

"  Electrical  engines  are  imported  from  the  United 
States,  and  they  are  giving  general  satisfaction.  Tele- 
graphic machinery  was  imported  into  Japan  during 
1897  as  follows  : 

United  States $2,301 

Great   Britain 1,102 

German}" 691 

"  But  little  came  from  any  other  country.  The  Japan- 
ese government  owns  both  the  telegraph  and  telephone 
service. 

"It  is  said  that  considerable  delay  has  frequently 
occurred  in  the  execution  of  orders  from  Japan  for  elec- 
trical machinery  in  Europe,  and  that,  in  consequence, 
the  American  market  has  been  given  the  preference, 
with  the  result  that  the  superiority  of  such  machinery 
has  been  fully  established.  The  more  direct  communi- 
cation between  the  United  States  and  Japan,  together 
with  the  lowering  of  overland  freights,  should  stimulate 
manufacturers  of  machinery  to  increased  effort  for  this 
market." 


LIGHTING  THE  PYRAMIDS  BY  ELECTRI- 
CITY. 

A  PL.AN  is  now  said  to  be  under  consideration  by  the 
British  government  for  the  lighting  of  the  pyramids  by 
electricity,  and  the  installation  of  an  electric  power 
transmission  plant  of  25,000  horse-power.  The  plan 
involves  the  erection  of  a  power  generating  plant  at  the 
Assouan  Falls  on  the  River  Nile,  and  its  transmission 
over  a  distance  of  100  miles,  through  the  cotton-grow- 
ing districts,  w-here,  it  is  thought,  the  provision  of 
cheap  powder  from  this  source  will  permit  the  building 
of  cotton  factories.  Part  of  the  scheme  contemplates 
the  lighting,  from  this  source,  of  the  interior  corridors 
of  the  pyramids,  and  also  the  operation  of  pumping 
machinery  for  irrigating  large  areas  of  desert  lands 
along  the  Nile.  It  is  also  stated  than  an  American 
company  is  likely  to  receive  the  pontraft  fpr  this  Work» 
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I  TEUEGRflPH/TELErHONE  | 

REPAIRS  TO  SUBMARINE  CABLES. 

Hj-  F.  A.  Hamilton,  M.I.E.E.,  M.Can.Soc.C.E. 

One  of  the  most  unsatisfactory  features  in  connection  with  the 
repair  of  submarine  telegraph  cables,  more  especially  in  deep 
water,  is  the  lack  of  any  means  of  knowing  if  the  line  is  intact 
after  the  two  ends  of  the  conductor  are  connected  and  whilst 
the  joint  and  final  splice  are  being  made.  L'nless  special  pre- 
cautions are  taken,  the  danger  of  the  cable  becoming  kinked  and 
broken  whilst  the  operation  alluded  to  is  being  performed  is 
imminent.  To  slip  a  final  splice  in  deep  water  some  hundreds  of 
miles  from  land,  and  on  arriving  in  port  to  find  the  cable  broken, 
where  it  was  supposed  to  have  been  repaired,  is  mortifying  in 
the  highest  degree.  Happily,  such  cases  are  not  of  frequent 
occurrence,  but  the  fact  of  their  happening  at  all  is  sufficient  to 
suggest  the  necessity  for  some  preventive  measures. 

A  special  type  of  cable,  or  the  ordinary  kind  specially  prepared, 
should  be  provided,  a  length  of  which  could  be  kept  in  readiness 
to  be  spliced  on  to  the  sea  end  when  the  cable  is  lifted  and  found 
O.  K.  to  the  shore,  when,  instead  of  buoying  the  old  cable,  a 
piece  of  the  special  type  should  be  spliced  on  and  paid  out  to  a 
sufficient  distance  to  insure  a  good  riding  cable,  which  should  be 
buoyed  "  end  up." 

Communication  with  the  shore  on  the  other  side  of  the  fault 
being  established,  and  whilst  the  process  of  filling  in  the  gap  is 
being  proceeded  with,  the  cable  in  the  tank  might  be  cut  a  fiake 
or  two  down  and  the  end  passed  up  and  spliced  to  the  special 
cable,  so  that  the  latter  would  take  the  bottom  before  the  ship 
reached  the  cable  buoy.  The  final  splice  would  ihen  be  made 
on  the  two  parts  of  special  cable,  which  should  be  free  from  the 
springy,  objectionable  features  of  the  ordinary  types  that  are  so 
liable  to  become  kinked. 

A  strand  cable,  such  as  the  1S69  Atlantic  type,  with  a  hard 
serving  of  spun-yarn  applied  over  the  manilla  covered  wires, 
would  afford  an  excellent  form  of  special  cable  and  one  that 
could  be  buoyed  "end  up  "  with  perfect  safely. 

As  an  instance  of  what  has  been  done  in  this  direction,  it  may 
be  mentioned  that  the  writer's  suggestion  in  respect  to  preparing 
a  cable  for  buoying  in  the  manner  indicated  was  successfully 
carried  out  during  a  deep  sea  cable  repair  in  1888. 

The  cable  was  a  hempen  one  and  was  buoyed  "  end  up  "  in 
1800  fathoms  and  in  1966  fathoms  to  the  westward  of  longitude 
26.  On  one  occasion  the  buoyed  cable  was  left  for  three  days, 
during  which  period  it  rode  out  a  fresh  gale  with  lumpy  sea,  con- 
ditions which  would  have  told  hard  on  the  ordinary  type  of  cable. 

If  the  details  of  a  former  repair  to  the  same  cable — to  the  west- 
ward of  the  position  named  above — during  the  year  18S2  were 
given,  the  evidence  would  amply  substantiate  the  statement  here 
made,  that  the  dangers  and  difficulties  experienced  in  repairing 
operations  in  deep  water  are  due  in  a  very  large  degree  to  the 
type  of  cable  employed. 

That  the  subject  is  of  no  ordinary  importance  is  evident  from 
the  fact  that  the  repairs  to  the  1869  Atlantic  cable  during  the 
year  1882  cost  over  ;^  100,000. 

An  account  of  those  repairs  would  be  an  interesting  and  instruc- 
tive story,  but  as  the  subject  of  the  present  paper  is  not  of  an 
historical  character,  the  particulars  of  the  operations  inentioned 
can  be  reserved  for  a  more  convenient  occasion.  The  question 
now  is  whether  the  fact  of  a  cable  breaking  whilst  the  final  splice 
is  being  made  can  be  known  on  board  the  ship. 

Careful  bearings  of  the  mark  buoys  will  sometimes  indicate 
that  the  cable  has  severed  on  one  side  of  the  bight,  as  the  ship 
may  then  drift  out  of  line,  but  this  would  not  occur  if  the  vessel 
were  bow  on  to  a  current  setting  along  the  line  of  cable.  It  has 
been  a  common  practice  with  the  writer  during  repairs  to  cables 
in  which  the  working  current  was  sufficient  to  render  the  con- 
ditions favorable,  to  use  a  telephone  in  circuit  with  a  coil  of  wire 
— known  as  Gott's  wire  finder — the  coil  being  placed  longitudinally 
against  the  cable,  so  that  the  signals  in  the  latter  could  be  read 
on  the  telephone  whilst  the  final  splice  was  being  made  in  the 
cable,  and  the  fact  of  the  line  being  intact  would  be  known.  But 
on  long  cables  on  which  ihe  working  current  is  too  feeble  to 
produce  inductive  effects  sufficient  to  render  the  signals  audible 
on  the  telephone,  some  amplification  of  this  method  is  necessary, 
and  the  following  suggestion  is  therefore  submitted. 


If  when  a  final  splice  is  being  made,  a  long  bight  of  the  cable 
were  coiled  around  a  suitable  drum,  provided  with  a  coil  of  in- 
sulated wire  with  a  sensative  galvanometer  in  circuit,  by  using  a 
battery  power  stronger  than  the  ordinary  working  current,  it 
would  be  possible,  by  means  of  preconcerted  signals  from  each 
station,  to  ascertain  on  board  the  ship  whether  the  line  were  intact 
or  not. 

With  regard  to  the  coil  of  cable,  there  would  be  no  diflicully  in 
straightening  it  out  when  the  time  came  for  slipping  the  bight. 

In  offering  these  suggestions  the  writer  desires  to  express  his 
regret  that  circumstances  prevent  his  entering  into  details  at 
present,  but  he  hopes  in  a  future  communication  to  submit  further 
particulars  on  the  subject. 

Halifax,  N.S.,  June  21st,  1899. 


SHORT-CIRCUITS. 

Pare  &  Pare  have  disposed  of  the  business  of  the  Citizens' 
Telephone  Co.,  at  Granby,  Cue.,  to  the  Bell  Telephone  Co. 

The  ratepayers  of  .-Mnionte,  Onl.,  will  vote  on  a  by-law  on  Sep- 
tember 25th  next  to  raise  $30,000  for  the  establishment  of  an  elec- 
tric light  plant. 

The  Dominion  government  have  just  awarded  the  contract  for 
the  construction  of  a  telegraph  line  on  the  north  shore  of  the  St. 
Lawrence,  from  the  Romaine  riier  eastward  to  Bale  Chateau, 
Strait  of  Belle  Isle. 

The  North  American  Telegraph  Company's  line  along  the 
Kingston  &  Pembroke  and  Bay  of  Quinle  railways  has  been  sold 
to  a  syndicate,  and  Mr.  W.  Banfield  has  been  appointed  manager. 
The  company  purpose  extending  their  lines. 

The  business  men  in  the  county  of  Charlotte,  N.B.,  purpose 
establishing  a  telephone  line,  taking  in  St.  Andrews,  Pennfield, 
Beaver  Harbor,  Deer  Island  and  other  points.  Messrs.  Connors 
Bros.,  of  Black's  Harbor,  and  Capt.  Samuel  Dick,  of  St.  George, 
are  behind  the  scheme. 

Duiing  the  past  twelve  months  extensive  improvements  to  the 
Great  North  Western  Telegraph  building,  corner  St.  Sacrament 
and  St.  Francois  Xavier  streets,  Montreal,  have  been  under  way. 
These  are  now  completed.  The  building  was  originally  con- 
slrncted  in  1872  by  the  Montreal  Telegraph  Co.,  and  was  con- 
sidered one  of  the  most  substantial  and  imposing  business  struc- 
tures in  Montreal.  About  one  year  ago  the  management  resolved 
to  remodel  and  refit  the  structure  in  a  manner  that  would  put  it 
abreast  of  the  times.  The  work  was  done  most  thoroughly,  but 
without  interfering  wiih  the  company's  business.  New  systems 
of  drainage,  pKimbing,  lighting  and  heating  have  been  introduced 
and  an  electric  passenger  elevator  put  in. 


MOONLIGHT  SCHEDULE  FOR  AUGUST. 


Day  of 

Month. 

Ligtit. 

Extinguish. 

No.  of 
Honrs. 

H.M. 

H.M. 

H.M. 

1  .  .  .  . 

P.M.     7.40 

A.M.      1.30 

5-50 

2 

"         7.40 

"         2.20 

t.40 

3.... 

"         7-40 

"       3- 20 

7.40 

4.... 

„         7.40 

II        4.00 

8. 20 

5.... 

"       7-4° 

II         4.00 

8.20 

6 

"       7-4° 

II        4.00 

8.20 

7.... 

„       7.40 

II        4.00 

8.20 

8 

,.       7.40 

„         4.00 

8.20 

9 

„       7.40 

II         4.00 

8.20 

10 

"       7.40 

II        4.00 

8.20 

II.... 

„       8.00 

„         4.10 

8.10 

12. . . . 

„       8.30 

II        4.10 

7.40 

13.... 

It      9. 1 0 

„         4.10 

7.00 

14 

"      9-5° 

„         4.10 

6.20 

15 •••• 

"     1 0. 50 

II         4.10 

5.20 

16 

«     1 1 .  00 

//         4.10 

5..0 

17    ... 

..     11.50 

//         4.10 

4.20 

iS 

II        4.101 

19.... 

A.M.    12.50 

3.20 

20 ... . 

No  Light. 

No  Light. 

21 ... . 

No  Light. 

No  Light. 

22. .  . . 

No  Lighi. 

No  Light. 

23 •■•■ 

No  Light. 

No  Light. 

24.... 

P.M.     7.10 

P.M.    9.30 

2.20 

25.... 

"         7.10 

II     10.00 

2.50 

26.... 

,/         7.10 

II     1 0. 50 

3-40 

27.... 

„         7.10 

II     11.30 

4.20 

28 

„         7.10 

A.M.    12.20 

5.10 

29. . . . 

n          7. 1  0 

//         1.00 

5-5° 

30 

«          7.10 

//         I  ■  1 0 

6.00 

3i--. 

//          7.00 

//         2.10 

7.10 

Total 163. 10 
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PROF.  R.  J.  DURLEY. 

The  portrait  on  this  page  is  that  of  Prof.  R.  J.  Durley, 
B.  Sc.  (London),  who  has  recently  been  appointed  to 
the  Chair  of  Mechanical  Engineerings  in  McGill  Uni- 
versity, Montreal,  as  successor  to  Dr.  J.  T.  Nicholson. 
Prof.  Durley  received  his  early  education  at  the  Modern 
School,  Bedford,  Eng.,  a  school  whose  history  goes 
back    for     considerably     more     than      three     centuries. 


Prof.   R.  J.   Durley. 

Upon  leaving,  he  entered  the  engineering  department 
of  University  College,  Bristol,  and  worked  there  during 
the  session  of  1884-85.  While  here  he  secured  one  of 
the  college  scholarships.  He  gained  a  Gilchrist 
scholarship  at  University  College,  London,  in  1885, 
and  studied  there  under  Dr.  .Alex.  B.  W.  Kennedy 
during  the  sessions  of  1885-86  and  1886-7,  spending  a 
considerable  portion  of  this  time  in  experimental  work 
in  the  laboratory  at  the  college. 

At  the  conclusion  of  the  course  Mr.  Durley  took  a 
very  high  position  in  all  the  college  examinations  in 
professional  subj'^cts,  and  in  1887  he  passed  the  exami- 
nation for  the  degree  of  Bachelor  of  Science  of  the  L'ni- 
versity  of  London.  On  leaving  University  College  he 
entered  the  works  of  Earles'  Shipbuilding  and  Engineer- 
ing Company,  Ltd.,  of  Hull,  and  served  a  term  of  four 
years  apprenticeship  as  a  mechanical  engineer.  During 
this  time  Mr.  Durley  spent  some  months  working  on 
board  those  ships  of  the  Royal  Navy  then  being  engined 
by  Earles'  company  in  H.  M.  dockyards  at  Pembroke 
and  Devenport.  From  i8go  to  1894  he  remained  in 
the  service  of  the  same  firm,  and  was  employed  in  de- 
signing marine  and    other    machinery    of   varied  types. 

In  1894  Mr.  Durley  was  appointed  chief  lecturer  on 
mechanical  engineering  in  the  Hull  Municipal  Technical 
Schools,  which  were  then  being  established,  and  he  was 
responsible  for  the  arrangement,  organization  and 
equipment  of  the  workshops  and  laboratories  of  his  de- 
partment. In  1897,  on  accepting  the  appointment  of 
assistant  professor  of  mechanical  engineering  in  Mc- 
Gill University,  he  came  to  Canada. 

Prof.  Durley  is  a  Whitworth  scholar  and  has  on  two 
occasions  received  Miller  prizes  for  papers  presented  by 
him  to  the  Institution  of  Civil  Engineers  (England),  of 
which  society  he  is  an  associate  member.  He  is  also 
an  associate  member  of  the  Canadian  Society  of  Civil 
Engineers,  and  has  been  a  not  infrequent  contributor  to 
the  proceedings  of  that  body.      The  work  done  for  Mc- 


Gill University  by  Mr.  Durley,  as  Dr.  Nicolson's  assist- 
ant, received  academic  recognition  last  year,  when  the 
degree  of  Master  of  Engineering  was  conferred  upon 
him  by  the  university. 


THE  MARTIN  AUTOMATIC  REGISTER. 

The  accompanying  cut  shows  the  Martin  Automatic 
Register.  It  is  the  invention  of  Mr.  F.  W.  Martin, 
station  superintendent  for  the  Hamilton  Electric  Light 
&  Power  Co.,  Hamilton,  Ont.  The  register  is  for 
plotting  the  load  curves  of  the  different  outputs  of  a 
station.  The  illustration  shows  two  pens  working 
over  a  scale  of  amperes.  The  pens  use  different  color- 
ed inks,  which  makes  them  distinct  and  easy  to  trace. 
One  can  be  plotting  an  incandescent  while  the  other  is 
plotting  a  power  load.  Besides  being  a  reference  for 
the  office  and  to  keep  on  file,  it  is  a  check  on  the 
switch-board  attendant,  as  the  charts  move  over  a  roller 
which  is  geared  to  a  clock  and  keep  the  charts  moving 
at  the  same  rate  as  time  ;  the  pens  resting  on  the  chart 
record  the  load,  and  can  be  moved  from  left  to  right  ac- 
cording to  the  variations.  The  charts  are  laid  off  in 
15  minute  readings  unless  otherwise  wanted.  The  at- 
tendant cannot  record  the  readings,  as  is  sometimes 
done,  by  jotting  down  several  readings  from  memory, 
and  if  the  load  does  not  change  a  key  at  one  side  is 
knocked  down,  and  will  mark  the  chart  at  that  time, 
proving  that  he  was  on  duty.  The  register  carries  a 
supply  of  charts  which  are  on  a  roller  under  the  large 
roller,  and  are  either  passed  out  at  the  back  or  rolled 
on  to  a  third  roller,  if  desired,  and  taken  out  when 
putting  in  a  new  supply  of  charts.  The  register  can 
then  be  locked  up  by  the  foreman  or  superintendent, 
and  the  attendant  can  only  get  access  to  refill  the  pens, 
which  will  run  about  a  week  without  refilling. 

Mr.  Martin  has  given  the  work  of  designing   the  new 
model  to  Mr.  W.  A.  Turbayne,  and  when  finished  with 


The  Martin  Automatic  Register. 

the  improvements,  it  will  look  very  neat  and  attractive, 
fitted  with  a  Seth  Thomas  eight-day  clock,  and  finished 
in  white  nickel  plate.  Patents  have  been  applied  for  in 
several  countries. 

The  accompanying  cut  shows  the  one  that  was  in 
operation  at  the  Hamilton  Electric  Light  &  Power  Co. 's 
station  during  the  Canadian  Electrical  Association  con- 
vention. Its  usefulness  was  readily  appreciated,  and 
several  orders  were  placed.  As  one  well  known  station 
manager  put  it,  "  No  station  can  afford  to  be  without 
one." 


Henry  Sheldon,   of  Aylmer,  Ont.,  is  negotiating  for  the  right  to 
manufacture  a  motor  carriage  in  Canada. 
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Forms  Accompanying  Paper  on 


CENTRAL  STATION  ACCOUNTING 

From  a  Business  Standpoint.     By  P.  H.  HART.* 


SUBSIDIARY    LEDGER. 


I-orm  No.   I. 


INCANDESCENT    INSTALLATION 


DAIt. 

1 

Ri;al  Estate  1 
and 
Buildings.  | 

Office 

Furniture 

and  Fixtur's 

Maps, 
Instruments 
andDrawinK 

House 
Connecti'ns 

Placing 
Trans- 
formers. 

Placing 
Meters. 

- 

J^^  "  SB. 

Interior 
Wiring. 
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1893 

Junk  ... 
July  ... 
August 
Sept.... 
Oct.  ... 
Nov.  ... 
Dec.  ...| 
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Mar.  ... 
April... 
May    ... 

i 

■ 

1 

1 

1 

— 

1896 
JU.VE   ... 

July  ... 
Aug.  ... 
Sept. 
Oct.  ... 

Nov 

Dec.  ... 

1897 

Jan  

Feb 

Mak.  ... 
April... 
May    ... 

1 

1 

,    1897 

June  ... 
July  ... 
Aug.  ... 
Sept.... 
Oct.  ... 
Nov.  ... 
Dec.  ... 

,   1898 

Feb 

Mar.  ... 
April... 
May     .. 

i 

— 

= 

= 

1 

Original  size  of  Form,  ii  x  14  inches. 

*  This  paper  was  read  at  the  recent  convention  of  the  Canadian  Electrical  Association,  and  was  jnil)lishod  in  the  last  issue 
of  the  Electrical  News. 
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AuKiist,  iSqg 


REQUISITION    FORM. 


Form  No.  6. 

Montreal. i8g 


Rei]uisition  No.   B 

On  General  Manager's  Order  No.. 


Acroi'NT. 

Sub-Account, 

FOK 

Debit   

Credit 

Received  by iSg 

Delivered  by 

D.  B.  Folio 

Posted 


Foreman 

Supt. 

For  use  in Dept. 


OriHtiial  si/e  of  Form,  S  \  lo  inrhc^ 


Form  No.  6. 


Montreal. l8 


CREDIT. 


Received  by i8g 

Delivered  by 

D.  D.  Folio 

Posted 


Requisition  No.  C 

On  General  Manager's  Order  No.. 


Class  of  Account. 

Account. 

Sub-Account. 

For 

For  use  in.. 
Original  size  of  Form.  8  x  lo  inciies. 


..Foreman. 

Supt. 

Dept. 


Customers'  Record  Book  Form. 


iN-o^3srr)ESOE3srT 


Cit. 
No. 


Led. 
Folio. 


For   Month    Ending:   June,    1899. 


Date. 


METER  REAO'Q  IN  AMPERE  HRS 


Present.         Consumed. 


Rental. 


Total. 


Led. 
Folio, 


Form  No.  8. 


Original  size  of  Form,  23j^  x  i8  inches. 

LiG-HiTiisra-  nDEi=j^i?.T:M:EJsrT. 


Ledger 
Folio. 

Ck. 

Customer. 

Discount. 

1 

Lighting 

D.  C.  Motor. 

Incand. 

A  C.  Motor 

Totals. 

Incand. 

Com.  Arc. 

Current. 

Rental. 

Sales. 

Original  size  of  Form,  20  x  15  inches. 
Note.— The  Customer's  Record  Book  Form  and  Form  No.  8  should  be  read  across  the  two  pages. 
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Form  No.  7. 


Card.. 


Manager's  Order  Form. 


INCANDESCENT   METER   CARD. 


Led.  Fol Contract  Xo Date... 

Term Expires. 


Date  of 
Connection 


Name 

Address  .. 
Business.. 
Kemarks.. 


Name , 

Address . 


Order  No.. 
Date 


This  Order  Authorizes  and  Directs  that 


Meter  No Cap 

Gov.  Cert Per  Cent,  of  Error.. 

Circuit  No Volts 

Lamps  Installed. 


..Amperes 


Date.  Order 


c.p. 


10 

c  p. 


16 
c.p. 


32 


Original  size  of  Form,  8x4}.^  inches. 


Original  size  of  Form,  8  s  4}^  inches. 
(Back  of  Incandescent  Meter  Card). 


Total 
Eq.  to  16  c.p. 


Signed... General  Manager 

Return  this  Order  as  soon  as  completed,  and  report  labor, 
material  and  expenses  on  following  accounts. 


Class  of 
Accounts. 


Sub-Account. 


No.  of 
Circuit, 


Report  Here,  Remarks,  Etc. 


Work  Completed,  Date  . 


Signed  By 

Oritjinal  size  of  Form.  S  s  11  inches. 


LICB-HTIISTa-    .A-COOTJnSTTS. 


July,    1899.                                       1 

Augrust,    1899. 

METER  READ-GIN  AMPERE  HRS.j 

Meter 
Rental. 

Total. 

Led. 
Folio. 

Date. 

METER  READ'G  IN  AMPERE  HRS 

Present.       I    Consume,!. 

Meter  ]      ,._.  i 

Present. 

Consumed. 

Rental. 

■ 

1 

O.A.SI3:    R^EOEIIPTS. 


Contract  and  Sales. 

A.  C.  Motor. 

1                '               Rental.                             | 

Wiring. 

Lamp 
Renewals. 

Line 
ConstructioD. 

Current. 

Rental. 

Sales. 

,  A.A.  Lamps. 

Transformers 

Pnl.S,              ' 

Miscellaneous. 

Total. 

'82                                                                  CANADIAN      EIjECTRICAU      NEWS  August,  1899 

AN  INTERESTING  LEGAL   DECISION.  The  compaiiy  >  ill^|)l.'l.•lors,  in  llioir   ri-|)ort>,  m.iilo    lui    iiioiuioii  of 

Mr.  Justice  Davidson  receiuly  g.ive  his  decision  in  the  Superior  <he  voltage,  if  it  were  52  ;  they  were  expected  to  do  so,  if  it  were 

Court  at  Montrealin  an  interesting  case  in  which  the  Royal  Elec-  '04-      Presumably  from  the    facts    that    the    transformer    was  not 

trie  Company  were  plaintiffs  and  Mr.  Maurice    E.    Davis    defend-  changed  and  that  while    in  use   by   D.  Ritchie  &  Co.    two  reports 

ant.      His  judgment  in  full  was  as  follows  :  had  been  made  of  its  voltage,  the  meter    readings    were  returned 

Tu     D        I    n     .  •      r-                           \i        •        c    r«     •         .1  •<>  "le  office    without   special    mention  of  the  voltage.     The  chief 

The  Royal   Electric   Company   vs.    Maurice   h.  Uavis,    el  al. —  '^                                                   " 

.-         .u        .1     r  »          .0             .1         .1    \      1      c  V       1   •   •ir  clerk  of  the  accounts  department  states  that  he,  as  a  consequence, 

rrom  the  joth  of  August,    1895,   10  the  20lh  .April,  i.Sgh,    plaintins  "^                                           ■                      1            . 

,■,,,,.        -.1      1     .  •     1-    u.  r      .1    ■                        •.      .« tendered    statements   on  a    s-   volt    basis,  and  only  in  December, 

supplied  defendants  with  electric  light  lor  their  premises  situate  on  ''                                         -^ 

.,                      ,■  ,-.   ,1                   ,    .^.,              .       .         M      .1  1                  .  '897.  was  il  reported  to  the  office  that  a  104  volt  transformer  was 

the  corner  ot  Dalhousie  and    Ottawa    streets.      Momhlv  accounts  . 

.        J        .       ■•         ,,,          .ufr^^u          w„.     \K„   •  '"  "sc-      Five  or    six   weeks    later    the  fact    and  pretended  conse- 

were  rendered  and  paid  up  to  the  25th  of  December,  1097.   -About  ' 

..          .      r    c  u              r  11       •          11-1.                       .c   J    .1    .  quences  were  notified  lo  the  defendants.      M.  E.  Davis  gives    the 

the  1st   of   February    following    defendants   were    notified    that  a  '                                                                                                          " 

•    ,      ■     J    ■            r  II         J    •             II.'         .1        ..„..-  following  account  of  the  interview  :   "  One  of  the    Royal    Electric 

wrong    principle    had    been   followed    in     calculating    the    meter  ^                                                                                      ■' 

...                  .    ,, ,     ,.^    __„   ii-_„      „j_.  ,1,   _          „„„.„.„j    ,„  Co. s  representatives  came  lo  our  establishment  one  day  and  told 

readings,   and   that     the    resulting    under-charges    amounted    to  ■ 

$,0     ,,                   ,   ,r  ...I,-   I.    .....      .,  1,  ,j    r„-      -ru^    ^^.^.^tf^r  us  he  had  been  making  a  mistake  in  our  accounts  for  the  last  two 

1,384.35,  p.iyment  01  which    was    asked    lor.      1  he    accounts  tor  *» 

.1    "             .        J  (■  11       ■        „      .u               „    J            .1        I.     ...I  u..  .:„  years.      I  said,  'that  is  a  strange  thing;  I  only  remarked    ycster- 

the  current  .ind  following  months  were  made  on    the  altered  basis  '                          '                              s            t.  ■           .7                         j 

,      ,     ,   ,•            r>  r      1      .     J      •   J    .1           •  .         X   ^f        ..    ..„„-  day  that  I  thought  you  were  making  mistakes,  1  have  been  complain- 

of  calculation.      Defendants  denied    the   existence   ot   any    error,  ■'                     f      j                            n                   ■                               c 

■         -.•     ,        r       J  .                          .       ..1           .         T              J    r.-  ing  of  exorbitant  charges,  the  bills  are  large.'     'Well,' he  replied, 

and  positively  refused  to  reopen  past  settlements.     To    avoid    liti-  °                                     ^     '                               ^                                    .       . 

,                       J  •       •          c  .1      f     ,  .1    •    u  •           1      ,  If    _  '  It  is  not  that  we  have  not  been  charging  you    enough.'     '  Well,' 

gation,  however,  and  in  view  of  the  fact  that    but    a    short  hie  re-  t>     s  ^                  f 

....             .        ■      I         .u      J-        .                     .u        ^tr    „A  .„  1  said,  'that  is  strange,    you  have   been    tendering  bills  monthly, 

mained  to  the  contract  when    the   dispute    arose,    they    ollered  to  '                            f>   >    ^                                              f.                         j' 

,  ■   ..™-.           .                      .     .1,     r  .             Ti,-  and  'f '  I'ad  known  that    I    would  not    have    had    the    lights:'  and 

acquiesce  in  plaintin  s  pretensions  as  to  the  future.      Ihis  was  re-  " 

,       J         J  ..                    .,                   .        ••    .                     It    o-               u  they     rendered     another     account     for     the     following     month, 

fused,  and  then  came  the  present    suit    to  recover  $1,874.05.      By  •'                                                                                                                   .  ,, 

r  J   r             ■.  ■       1      J     1  .1     .  .u                   .                 I        J            •  doubling  up  the  price,  which  we  returned,  niarkeil  '  not  correct.' 

way  of  defence,  it  is  pleaded  that  the  accounts,    as   closed    up    to  n     1          i         > 

..,,,...,,                    .                  ,                -,,     .,  Subsequently,   as    already    stated,    defendanis,   in  the    hope  of 

the  2Stli  of  December,  1897,  were   in    accordance    with    the    con-  1          j'                      j                '                                             1- 

,.,..,.,         fc                    J      r      .u          I        I-  avoiding  a  law  suit,   offered   to   acquiesce  in   the  demand  for   the 

tract,  and  that  the  tender  ol  $423.40  made    tor  the    sake  01  peace  "                                                   ^ 

.                           .                      .,              <r:   •      .    .  ,                         1       I-  I  short  time  which  the  contract  had  still  to  run.      L^ut   plaintiffs  per- 

and  now  renewed  was  more  than    surhcient    to    cover   any  lawful  »                  ' 

.     .   .  .     ,               D     .u           .       .    I    .              .1            .•         A  I     A   ^t  sisted  in  the  belief  thai  they  v\ere  entitled  to  have  ,i'l  past  accounts 

indebtedness.      By  the  contract    between   the  parties,    defendants  ■'                                                 '^ 

,        .    ,            .          r          .            r      .  1        .t.       .       1                .u  rectified  and  doubled  in  amount, 
agreed  to  take  and  use  for  a  term  of  not  less  than  twelve    months 

J            ,  ,               .u     •      .    11    ■•          r     I-   1             .  Lpun  what  technical  basis  the  claim  rests,    and  what    effect  on 

175,  or  more,  incandescent  lamps,  the  installation  of  which  was  to  •                                                                             ' 

.        ,    .    .                         T-.        I     .  -                                .    f       ■  i.  •*  figures  a  pressure  of  104  volts  instead  of  a  siiiii>osed    pressure  of 

be  at  their  expense.     The  electric  company  was  lo  furnish  its  own  &              f                         t                                           i  1              t- 

.            .   i„f  ,.    .„,.  ■  »„..  ~„..>i.       -ri,„,  „  ,  ,„   _      ,     „..„.,  S2  volts  produces,  may  as   well  be    staled    in    the    words  of   Mr. 

meter  al  a  rental  of  25  cents  per  month.      I  hen  appear  covenants  •'               ^                        ' 

.     ..      e  «      ■              A  Gossler,  plaintiff's  electrical  engineer  and  supeiinlendent.     They 

in  the  following  words :  •  1                                          s                          1                                     .7 

"  Said  lights  to  be  supplied  by  meter,  and  we  hereby    agree  to  ^'"'^  ^^  follows  :— 

pay  for  the  same  at    V    cent  per   ampere    hour,    the'  bill    to  be  "  "^^^  •'^^^°"  '^  "'^'  '^  °"^  '^-"P  ^"'■"^d'  "'■  ^   ^i^'een    c.indle 

rendered  monthly,  which  we  agree   to  pay  upon   the  15th  of  each  1'°^^'='"  '^""P  =»'  '''''>'  ^"'"^  P^-"""'"*  ^  '^'"■'"'^'"    '°  "°*^'    '"°'"  "'"^  ^our 

and  every  month,  for  the  preceding  month's  lighting  at  the    com-  °^  °"^  ampere,  a  sixteen  candle  power  lamp  at  one  hundred  volts 

panys  office  in  Ihis  city.      •   *  •   •   «   Should    the    meter    cease  to  allows  it  to  flow  but  one-half  ampere   per    hour,    consequemly  the 

register  through  any  defect    in  its    manufacture    or    break    in    its  '^°  '=""P^  giving  the  same  illuminating  power  will  register  on  an 

mechanism,  the  Royal  Electric    Company    reserves    the    right  to  ampere  hour  meter,  in  the  case    of   fifty-volt    lamps    one    ampere 

charge  for  such  period    of  non-registry  al     the  same   rate  as  that  ''»"'•■  ■"  'he  case  of  a  hundred-volt  lamp,  one-half  ampere  hour.  " 

4t  which  the  meter  was  registering  at  the  time  of  such    break  or  The  statements    do    not  represent    theories,   they   are    well-es- 

interruption."     The  accounts  rendered  slated  the  last  and  current  'ablished  scientific  facts.      But  does  this  full    acquiescence    entitle 

readings  of  the  meter,  and    multiplied    the    difference    by   3^  of  a  plaintiffs  to  judgment.     The  answer  has    to  be   in   the   negative, 

cent.     The  result,  plus   2S  cents  for  rent    of  meter,    represented  and  for  a  number  of  reasons. 

the  monthly  charge.      I  take  as  an  example    the    invoice    for    ihe  ^he  contract  explicitly  says  that  the  lights  were  lo  he    supplied 

fi        month  • ^y  ^^^^^  ^^  /•♦  *^^  ^  cent  per  ampere  hour,  and  if  the  meter    were 

For  electric  lighting  from    August  21,     1S95,    to    September  25,  to  break  down,  the  charge  was  to  be    at  the    same    rate  at  which 

Oqu  . the  meter  was  registering  at  the  lime  of  such    break  or    internip- 

t'O"- 

Present  meter  register IS, 800  „,   .     .„                             ,           ,     .        ,      ,     . 

Previous  meter  register 33,650  Plaintiffs  now  want  lo  base  their  calculations  not   on    amperage 

alone,  but  on  voltage  also.     They  want  to  be  paid  for  the  product 

Ampere  hours  registered 2.150  of  quantity,  which  is  called    amperes,    and    of  pressure,   which  is 

At    J^  cent  per  hour , $16.13  called   "volts."     The  result    gives    the    energy    which   is    called 

•  25  "volts."      If  this  were  the  true  intent    of  the    contract,    why  was 

~~    ~  not  a   constant    ratio  fixed  between  voltage  and  the  amperage,  as 

registered  by  Ihe  meter,    which  was  of   a    standard  kind,    and    in 

Now,  according  to    plaintiffs    pretensions,    the   ampere    hours  common,  indeed,  universal  use,  whatever  the    transformer    might 

registered  ought,    in  this    and    all    subsequent    accounts,  lo  have  be?     Or  why  not   have    provided    for    payment    by    volts    instead 

been  doubled  before  being    multiplied    by    the    price.      The   effect  of  by  amperes  ? 

would  have  been  lo  double  all  the  monthly  statements.      I  take  as  Mr.  Lockart,  chief  electrician  of  the  Montreal   Street    Railway, 

an  example  the  first  account    which    was    tendered    after    the    al-  stales  his  opinion  in  this  effective  way  :  "  If  a  man  came  and  said 

leged  mistake  of  calculation  had  been  discovered  :  he  would  supply  me  current    al    any    price    per  ampere  hour,  '.lie 

For   electric    lighting    from    December    2,  1897,  to  January  25,  voltage  does  not  enter  into  it.  " 

1898: —  I'lainlifFs  interpretation  ofihe  contract,  even    if  correct,  is  thus 

Present  meter  register .- 34.45°  certainly  open  to   legal    and    scientific    controversy.      Having  for 

Previous  meter  register 25,610  eighteen  months  not  only  acquiesced    in,  but    given    effect   to  the 

,               ,                  ...                                              ~~n^  amperage    meter    readings    without    reference    to    voltage,    ihey 

.Ampere  hours  registered 8,840  r       =                             ._            ^                                                js   >          / 

2  cannot    now  have    specific    performance    imposed  on  defendants. 

To  stale  a  principle  well  known   lo    the   courts,    relief   will  not  be 

17,680  given  to  parlies  who  sleep  on  their   rights.      Defendants'    connec- 

At  V  cent  per  hour. .  ■■■■■■• ■  ■  ■  ■      $132.60  ,|^^  ^j,^  ,(,g  dissolved  firm  of  D.  Ritchie   &   Co.  does   not    preju- 

Rent  of  meter,  one  month  al  2^c.  per  month.  .  .               .25  ^^    •■ 

dice  their  position.     Its  contract    was  auxiliary    to    a  local  inslal- 

$132.85  l.itions,  and  contains  some  words  not  present  in  the  one  under  con- 

,,           ,    .    ..-J.    .      ,.e     .■     J      .1-                 r.,_            ■  .        J  sideralion,  which  may  or  may  not  be  of  distinct  importance. 

How  plaintiffs  justify  this  doubling  up  of  the  registered   ampere  '^ 

,                 ,,     ,                   ,..          ,                   u. .,-■,,       J  Had  plaintiffs  asserted  their    present    position    at  the  outset,    il 

hours  calls  for  an  explanation  of  a  somewhat  technical  kind.  ,   r 

.   .          ,               ,                ,.                 ...             -..J                    J  might  have  been  open  to  defendants  to  dispute  it   more  effectively 

A  transformer  of    104  volts    capacity   transmitted   a    secondary  »                             1                                              r                                         j 

current  from  plaintiffs  main  wires  into  the    premises    covered    by  ""^"  "^^^  "''"  ''"  ""«'•  "'  '"  ^^"^  '*  '"™  "P '  °'" '°  certainly  cancel 

the  contract.     Shallenbcrger    meter  within   the  building  register-  '"'  '^^  ^"'^  oftwelve  months  ;  or  to  handle  their  lights  with  greater 

«j  .1. ,  „~„„-„  !,„   ,        n„.i,  .-       f     ~            J    „   .      u    1    u         ■  economy  of  use.     The  action  is  dismissed  with  costs, 

ed  llie  ampere  hours.      Both  transformer   and    meter  had    been  in  ^ 

use  during  the  previous  occupancy  of  a  firm  of  D.  Ritchie  &  Co.,  . 

among  the  partners  in  which  were  the  present  defendants.      With  There  is  Si  movement  on  fool   at  Baddeck,  C.B.,  looking    to  the 

but  few  exceptions,  the  company  had  in  use  52  volt  transformers.  installation  of  an  electric  lig^ht  plant. 


August,  1899 


CflNADIflN      HIiECTRICAIi      flEWS 


iS.^ 


CANADIAN  WATER  POWER  AND  ITS  ELEC- 
TRICAL PRODUCT  IN  RELATION  TO 
THE  UNDEVELOPED  RESOURCES  OF  THE 
DOMINION.* 

Bv  Thos.  C.   Keeper,  C.M.G. 

Amongst  the  many  partially  developed  resources  of 
Canada,  perhaps  there  is  none  more  widespread  or  more 
far  reaching  in  future  results  than  her  unsurpassed 
water  power.  The  value  of  this  has  been  enormously 
enhanced,  first  by  the  expansion  of  the  wood  pulp 
manufacture,  and  the  introduction  of  electro-chemical 
and  metallurgical  industries  for  which  this  country 
possesses  the  raw  material  ;  and,  more  recently,  by  the 
revolution  which  has  been  brought  about  by  success  in 
transmitting  the  energy  of  water  falls  from  remote  and 
inconvenient  positions  to  those  where  the  work  is  to 
be  done. 

Electrical  transmission  brings  the  power  to  the  work, 
and  when  the  prime  mover  is  water,  we  have  the  cheap- 
est power,  and  perhaps  nearest  approach  to  perpetual 
motion  which  it  is  possible  to  obtain — one  which  is 
always  "on  tap,"  and,  like  gravity,  maintained  without 
cost  and  applied  without  delay. 

While  water  power  was  at  first  the  only  substitute 
for  the  windmill  in  new  countries,  and  its  economj'  as 
well  as  superiority  has  always  been  recognized,  several 
causes  have  contributed  to  limit  its  more  general  appli- 
cation. Before  the  invention  of  the  turbine  in  the  first 
half  of  the  present  century,  heads  exceeding  about 
seventy  feet  could  not  be  utilized  on  account  of  the 
comparative  weakness  and  excessive  cost  of  wheels  of 
large  diameter.  In  these  days  of  structural  steel,  and 
"Ferris"  wheels,  this  difficulty  could  be  overcome; 
but,  with  the  turbine  the  conditions  are  reversed,  the 
higher  the  head  the  less  the  size  and  cost  of  wheels,  so 
that  the  most  valuable  water  powers  were  the  most 
cheaply  utilized  in  this  respect. 

A  previous  check  to  the  greater  extension  of  water 
power  was  given  in  the  latter  part  of  the  last  centurj- 
by  James  Watt's  discovery  of  the  steam  engine,  which 
by  bringing  the  power  to  the  work,  to  the  city,  and  to 
the  mine,  revolutionized  industrial  conditions. 

A  still  greater  revolution  has  recently  occurred  which 
brings  water  power  to  the  front  again,  by  its  amalga- 
mation with  electricity,  whereby  its  economical  power 
is  transferred  to  the  work,  over  many  miles  of  distance 
upon  a  single  wire. 

\\'ithin  the  last  ten  years  high  voltage  electricity  has 
been  firmly  established  with  annually  increasing  power 
of  extension,  and  this  has  brought  Canada  into  the  first 
rank  of  economical  power  producing  countries.  Water 
is  thus  represented  by  a  power  to  which  it  can  give 
birth,  but  which  is  superior  to  its  own,  in  that,  where- 
ever  transplanted,  it  can  do  nearly  all  the  parent  power 
could  do,  as  well  as  give  light,  heat  and  greater  speed  ; 
moreover,  it  has  given  rise  to  industries  only  possible 
with  abundant  cheap  electricity.  What  is  more  im- 
portant to  us  is  that  such  industries  are  those  for  w'hich 
Canada  possesses  the  raw  material,  but  w'hich,  without 
water  power,  she  could  not  engage  in. 

There  are  important  industries  in  w-hich  we  have  for 
some  time  utilized  water  power,  for  which  electricity  is 
not  indispensable,  but  which  equally  require  large 
amounts  of  cheap  power,  and  are  capable  of  indefinite 
extension  ;  but  while  these  may  not  need  the  intense 
electric  current  necessary  for  electro-chemical  industries, 
they  will  find  electrical  transmission  of  inestimable  value 
in  many  situations  ;  while,  for  lighting  and  heating 
purposes,  water  power  is  invaluable  to  all. 

Heretofore  we  have  cut  our  spruce  into  deals  and  ex- 
ported it  to  Europe,  and  more  recently  into  pulp  wood 
and  exported  that  to  the  United  States,  but,  manufac- 
tured by  our  water  power  into  paper,  the  raw  material 
would  yield  this  country  ten  times  the  value  it  is  now 
exported  for. 

The  extension  of  railways,  combined  with  electrical 
transmission,  will  promote  the  local  manufacture  of  such 
wood  products  (including  all  valuable  hardwood)  as  can 
bear  transportation,  thus  giving  the   largest    amount  of 

*  Abstract  from  Presidential  Address   read  before   the  Royal   Society  of  Canada, 
May  23rd,  1899. 


local  employment,  as  well  as  tonnage  to  the  railway, 
and  delivering  us  from  the  position  of  "  hewers  of 
wood  "  for  other  countries. 

ELECTRICITY. 

In  order  to  present  more  fully  the  recently  enhanced 
value  of  our  Canadian  water  power,  some  reference  is 
necessary  to  certain  properties  of  electricity,  the  power 
which  has  happily  been  described  as  "  the  most  roman- 
tic form  of  energy"  by  Wm.  Henry  Preece,  C.B.F.R.S., 
in  his  recent  address  as  president  of  the  Institution  of 
Civil  Engineers. 

Inasmuch  as  the  cost  of  production  of  electrical 
energy  depends  upon  continuity  of  output,  water  power 
must  be  the  ideal  one  for  this  purpose,  at  least  until 
some  cheaper  power  is  discovered.  In  some  places 
where  steam  is  now  used  for  electric  light,  other  indus- 
tries have  been  added  to  secure  the  more  continuous 
use  of  the  power  in  daylight  hours. 

The  only  qualit)'  in  which  any  deficiency  has  been  ex- 
hibited by  electricity  is  for  lighthouse  purposes,  a  lesser 
power  of  penetration  in  fogs,  in  which  respect  it  is  in- 
ferior to  oil  or  gas  ;  but  even  this  has  in  the  present 
year  been  more  than  com[iensated  for  by  the  successful 
application  of  "wireless  telegraphy,"  by  which,  in  any 
weather,  communication  between  the  ship  and  the  shore 
can  be  established.  The  shores  of  the  St.  Lawrence 
from  the  Atlantic  to  the  Lakes  are  lined  with  w-ater 
power  which  can  be  used  to  light,  in  fair,  or  protect,  in 
foul  weather,  the  passing  vessel,  to  ring  the  bell  or  blow 
the  horn. 

When  water  is  applied  for  light  and  power  purposes, 
its  economy  is  aUvays  the  important  factor,  but  it  is 
chiefl)'  to  its  value  for  electro-chemical  industries  that 
Canada  will  look  to  reap  the  greatest  benefits,  because 
in  these  it  is  not  merely  a  question  of  competition  of 
power  producers,  but  one  in  which  intense  electricity 
has  the  monopoly,  and  in  the  case  of  some  of  them,  as 
in  the  production  of  aluminium,  calcium  carbide,  car- 
borundum, etc.,  their  existence  depends  upon  ample 
supplies  of  an  intense  electric  current,  for  the  genera- 
tion of  which  abundant  and  cheap  water  power  is  indis- 
pensable. 

Touching  electro  metallurgical  processes,  Mr.  Preece 
says  :  "  Every  electrolyte  requires  a  certain  voltage  to 
overcome  the  affinity  between  its  atoms,  and  then  the 
mass  decomposed,  per  minute  or  per  hour,  depends 
solely  upon  the  current  passing.  The  process  is  a 
cheap  one  and  has  become  general.  Three  electrical 
h.p.,  continuously  applied,  deposits  lo  lbs.  of  pure 
copper  every  hour,  from  copper  sulphates,  at  the  cost  of 
one  penny.  All  the  copper  used  for  telegraphy  is  thus 
obtained.  Zinc  in  a  very  pure  form  is  extracted,  elec- 
trolytically,  from  chloride  of  zinc  produced  from  zinc 
blende,  in  large  quantities.  Caustic  soda  and  chlorine 
are  produced  by  similar  means  from  common  salt. 
The  passage  of  electricity  through  certain  gases  is 
accompanied  by  their  dissociation,  and  by  the  genera- 
tion of  intense  heat.  Hence  the  arc  furnace.  Alumi- 
nium is  thus  obtained  from  cryolite  and  bauxite.  Phos- 
phate is  also  separated  from  apatite  and  other  mineral 
phosphates.  Calcium  carbide,  obtained  in  the  same 
way,  is  becoming  an  important  industry.  Electrical 
energy  can  be  generated  on  a  coal  field  where  coal,  of 
good  carolific  value,  is  raised  at  a  cost  of  three  shillings 
per  ton,  cheaper  than  by  a  water  fall,  even  at  Niagara." 

Eastern  and  Western  Canadian  coal  fields  are 
separated  by  thousands  of  miles,  but  water  power  is 
abundant  throughout  nearly  all  this  coalless  region. 
Our  western  coal  fields  are  vast  and  their  market  at 
present  limited.  If  coal  can  be  raised  cheaply  enough 
and  the  raw-  material  for  the  work  be  discovered  in  the 
neighborhood,  they  may  give  rise  to  electro-chemical 
and  electro  metallurgical  industries  without  the  inter- 
vention of  water  power. 

The  commercial  production  of  calcic  carbide  (acetylene 
gas),  by  electrolysis,  is  the  discovery  of  Mr.  T.  L. 
Wilson  (a  grandson  of  the  late  Hon.  J.  M.  Wilson,  of 
Saltfleet,  Ont.),  who  has  established  works  on  the  water 
powers  of  the  Welland  Canal  and  has  shipped  this 
product  all  round  the  world. 

The  electric  production,  commercially,  of  caustic  soda 


lS4 


CANADIAN     EliECTRlCAU     NEWS 


.\^ll;lI^t,    I  Si)i) 


and  chlorine  is  under  the  patent  of  Mr.  Ernest  A. 
Leseur,  son  of  the  Secretary  ot  tlie  General  Post-Office 
Department,  Ottawa.  This  manufacture  is  now  being 
carried  on  by  a  Boston  company  at  a  New  England 
water  power. 

MINING. 

There  is  another  field  nearly  as  widespread  as  our 
water  power  in  which  electricity  is  destined  to  play  a 
most  important  role,  and  this  is  mining,  which  is  now 
spreading  over  the  Dominion  with  the  same  rapidity  as 
the  utilization  of  our  forests  for  pulp  and  paper  pur- 
poses. Over  this  area  minerals  have  been  discovered 
and  in  many  cases  tested  and  successfully  worked,  and 
from  recent  results  we  appear  to  be  on  the  threshold  of 
remarkable  developments  in  this  direction,  especially  as 
so  small  a  portion  of  so  great  an  area  has  been  pros- 
pected sufficiently  for  mining  purposes. 

For  power  purposes  alone,  electricity  is  invaluable  in 
mines,  and  its  multifarious  uses  (as  enumerated  by  Mr. 
Preece)  are  "for  moving  trams  and  for  working  hoists; 
it  lights  up  and  ventilates  the  galleries,  and,  by  pump- 
ing, keeps  them  free  from  water.  It  operates  the  drills, 
picks,  stamps,  crushers,  compressors  and  all  kinds  of 
machinery.  The  modern  type  of  induction  motor, 
having  neither  brushes  nor  sliding  contacts,  is  free  from 
sparks  and  free  from  dust.  Electric  energy  is  safe, 
clean,  convenient,  cheap,  and  produces  neither  refuse 
nor  side  products."  The  Canadian  mining  districts  are 
well  supplied  with  water  power,  and  all  the  wonderful 
effects  of  electricity  are  available  for  us  upon  a  larger 
and  more  economical  scale  than  elsewhere.  In  connec- 
tion with  this  abundance  of  water  power,  and  from  the 
fact  that  a  large  proportion  is  at  present  situated  remote 
from  present  railways  and  present  settlements,  the 
question  of  profitable  limit  of  electrical  transmission  is 
most  important — if,  indeed,  it  be  now  possible  to  put  a 
limit  on  anything  connected  with  electricity,  with  or 
without  the  aid  of  a  wire.  If,  as  reported.  Lord  Kelvin 
has  placed  the  profitable  limit  at  300  miles,  this  is  suffi- 
cient to  utilize  the  greater  part  of  the  water  power  upon 
the  two  watersheds  north  of  the  St.  Lawrence  river. 

Professor  Elihu  Thomson  says,  "  Up  to  the  present 
time  it  was  practicable  to  transmit  high  pressure 
currents  a  distance  of  83  miles,  using  a  pressure  of 
50,000  volts.  If  a  voltage  higher  than  that  were  used, 
the  electricity  would  escape  from  the  wires  into  the  air 
in  the  form  of  small  luminous  blue  flames."  As  show- 
ing how  far  we  are  yet  behind  nature.  Prof.  Thomson 
says  the  estimated  voltage  from  a  lightning  discharge 
ranges  from  twenty  to  fifty  million  volts. 

Wherever  the  raw  material  for  electro-chemical, 
electro-metallurgical,  or  other  industries,  affords  suffi- 
cient inducement,  and  the  water  power  is  at  hand,  the 
forest  will  be  penetrated  much  more  rapidly  than  here- 
tofore, and  settlements  advanced  in  new  directions. 
What  can  be  done  in  this  direction  is  best  illustrated  by 
the  development  of  a  single  industry  in  the  wilds  of 
Minnesota  north  of  Lake  Superior,  and  adjoining  Cana- 
dian territory.  Over  four  hundred  miles  of  standard 
gauge  railways  have  been  built,  through  what  was  a 
trackless  wilderness  in  1885,  to  reach  iron  ore  beds,  the 
ore  from  which  is  shipped  to  Lake  Erie  and  thence  again 
railroaded  200  miles  into  Pennsylvania.  This  one  busi- 
ness has,  in  mines,  railways,  docks  and  fleets  of  steam- 
ers, required  an  investment  of  $250,000,000,  and  has 
led  to  as  low  a  rate,  by  water,  as  i  cent  per  bushel 
for  wheat  between  Chicago  and  Buffalo,  and  20  cents 
per  ton  for  coal  from  Lake  Erie  to  Duluth,  nearly 
1,000  miles.  One-half  of  the  charcoal  iron,  and  more 
than  half  of  the  pig  iron  made  in  the  United  States, 
is  smelted  from   Lake  Superior  ore. 

ELECTRIC    RAILWAYS. 

The  substitution  of  electricity  for  steam  as  the  motive 
power  for  railways  on  many  roads  is  regarded  as  inevit- 
able sooner  or  later.  It  has  already  taken  place  as 
regards  suburban  railways,  notably  in  the  case  of  the 
Charlevoix  road  and  Hull  and  .'Xylmer  railway,  where 
water  is  doing  the  work  which  has  heretofore  been  done 
by  coal.  The  chief  obstacles  to  an  early  change  on  the 
larger    roads   4re   the   hundreds  of  millions  invested  in 


locomotives,  and  the  very  large  outlay  required  to  equip 
existing  steam  roads  with  the  electric  system.  The 
principal  inducement  would  be  the  passenger  service, 
owing  to  the  increased  speed  possible,  it  being  confidently 
stated  that,  with  electricity,  a  speed  considerably  over 
one  hundred  miles  per  hour  could  be  attained.  More- 
over, there  would  be  entire  abolition  of  the  poisonous 
smoke  which  drops  upon  the  Pullman  in  preference  to 
any  coach  ahead  of  it. 

While  the  conversion  ot  trunk  lines  would  be  attended 
with  a  cost  which  is  tor  the  present  prohibitory,  this  ob- 
jection does  not  apply  to  new  lines,  which  may  be 
worked  independently,  or  in  connection  with  electric 
ones.  When  the  time  arrives  for  such  railways,  water 
power  will  have  a  field  of  usefulness  of  which  we  can  at 
present  form  little  conception.  Water  wheels  and  wires 
would  displace  the  coal  docks,  the  coal-laden  vessels, 
the  huge  coal  yards,  and  the  trains  required  for  dis- 
tributing their  contents  over  hundreds  of  miles  of  lines. 

.An  interior  line  connecting  Lake  St.  John,  on  the 
Saguenay,  with  Lake  Teniiscamingue,  on  the  Ottawa, 
which  could  ultimately  be  extended,  via  Missanabei, 
Nepigon  and  Lac  Seul  to  the  Saskatchewan,  would  be  a 
colonization  road,  removed  from  the  frontier  one  which 
could  be  worked  possibly  altogether  by  water  power, 
and  would  open  a  virgin  tract  in  which  electro-chemical 
and  electro-metallurgical  industries  might  arise,  as  well 
as  those  connected  with  the  products  of  the  forests  and 
the  mine. 


SPARKS. 

The  city  of  Winnipeg,  Man.,  wants  tenders  by  August  12th  for 
the  supply  of  twenty  miles  of  wire  for  a  fire  alarm  system. 

The  Hamilton  Brass  Works,  of  Hamilton,  Ont.,  have  followed 
the  e.'camplc  ot  a  number  of  other  manufacturers  in  Hamilton  and 
installed  in  their  factory  a  30  h.p.  S.  K.  C.  motor,  which  is  oper- 
ated by  current  from  the  Cataract  Power  Company's   lines. 

The  Nelson  Electric  Tramway  Co.  have  just  closed  a  contract 
with  the  West  Koolenay  Power  &  Light  Co.  for  the  supply  of 
power  for  the  new  street  railway  at  Nelson,  B.  C.  Mr.  C.  H. 
Hall  has  been  appointed  engineer-in-charge  of  the  construction 
work. 

The  Dominion  Coal  Co.,  Cape  Breton,  N.S.,  are  adopting 
electricity  for  the  lighting  of  their  mines,  and  have  placed  an  order 
with  the  Canadian  General  Electric  Co.  for  one  of  their  standard 
30  kilowatt  direct  connected  generators,  together  with  switch- 
boards and  wiring. 

Prominent  Montreal  men  have  made  application  for  a  charier 
for  the  Wire  &  Cable  Company.  The  capital  is  to  be  $500,000 
and  the  factory  will  be  located  in  Montreal.  Messrs  C.  F.  Sise, 
L.B.  McFarlane  and  C.  P.  Sclater,  of  the  Bell  Telephone  Co.,  are 
among  the  promoters. 

The  corporation  of  Fort  William  are  setting  up  in  their  new 
power  and  pumping  station  a  new  180  k.w.  S.  K.  C.  machine, 
with  switchboard,  etc.  They  are  also  largely  increasing  their 
incandescent  lighting.  When  completed  this  will  be  one  of  the 
most  up-to-date  and  modern  electric  light  and  water  power 
systems  in  the  Dominion. 

The  corporation  of  Dundalk,  a  short  lime  ago,  passed  a  by-law 
to  raise  $9,000  for  the  purchase  of  an  electric  lighting  plant.  The 
contract  for  the  engines  and  boilers  was  .Twarded  to  E.  Leonard 
&  Sons,  of  London,  and  the  contract  for  the  electrical  equipment, 
consisting  of  a  30  k.w.  S.  K.  C.  generator,  with  switchboard, 
transformers,  etc.,  to  the  Royal  Electric  Company,  of  Montreal. 
The  plant  is  to  be  in  operation  by  Sept.  15th. 

The  town  council  of  .Arnprior,  Ont.,  will  likely  enter  into  a  con- 
tract with  Robert  Anderson,  of  Ottawa,  for  lighting  the  streets 
for  five  years.  Mr,  Anderson's  proposition  is  to  furnish  twenty 
lamps  of  1,200  candle  power  at  the  price  of  $42  per  year, 
and  to  light  the  town  hall  with  r6  candle  power  incandescent 
lamps  at  the  cost  of  1  cent  per  hour,  50  per  cent,  discount.  The 
council  have  decided  to  take  this  step  in  view  of  their  inability  to 
obtain  from  the  Arnprior  Electric  Light  Company  what  was  con- 
sidered a  reasonable  price. 

A  most  complete  electric  light  plant  has  been  installed  by  the 
British  Columbia  Marine  Railway  Company's  ways  at  Esquimalt, 
B.C.  This  enables  the  company  to  dock  or  launch  ships  just  as 
easily  at  night  as  in  the  day,  and  makes  it  possible  to  carry  on 
work  on  vessels  both  night  and  day,  causing  a  considerable  sav- 
ing to  the  owners.  The  plant,  which  was  installed  by  Messrs  G. 
C.  Hinton  &  Co.,  consists  of  a  120  i6-candle  power  light  dynamo. 
Fifty  lights  have  been  placed  on  each  side  of  the  cradle,  every 
other  lamp  being  attached  to  a  long  insulated  cord  so  that  it  can 
be  placed  wherever  required.  Five  arc  lights  have  been  placed  on 
the  wharf  and  mounted  on  a  carriage,  so  that  they  can  be  moved 
about  the  yard  as  a  6,000  candle  power  search-light.  The  light 
from  this  can  be  thrown  across  the  harbor  to  guide  ships  to  the 
railway,  or  when  ships  are  on  and  work  is  proceeding  at  night, 
used  to  give  additional  light  to  the  workinen.  The  company  have 
awarded  the  contract  to  Messrs.  Hinton  &  Co.  to  install  a 
duplicate  plant  at  the  railway  they  are  constructing  at  Vancouver, 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


THE   ANNUAL   CONVENTION. 

Arrangements  are  nearing  completion  for  the  annual  convention 
of  the  above  association,  to  be  held  in  Berlin  on  Tuesday,  Wed- 
nesday and  Thursday,  August  15th,  i6lh  and  I7lh.  The  members 
of  the  local  association  are  working  earnestly  to  make  the  con- 
vention a  success.  Besides  the  usual  business,  papers  will  be  pre- 
sented by  Mr.  E.  J.  Phillip,  of  Toronto,  and  others,  and  on  Thurs- 
day evening  a  banquet  will  be  held  at  the  Walper  House,  at 
which  it  is  expected  there  will  be  a  large  number  of  guests. 

From  Mr.  G.  C.  Mooring,  of  Toronto,  who  is  acting  executive- 
secretary,  we  learn  that  the  reports  from  the  various  associations 
indicate  that  there  will  be  a  satisfactory  attendance.  The  Toronto 
contingent,  which  will  comprise  probably  fifteen  members,  is  ex- 
pected to  leave  at  8:30  a.  m.  on  Tuesday.  Delegates  should  buy 
a  single  ticket,  and  obtain  from  the  secretary  at  Berlin,  Mr.  \V. 
Oelschlager,  a  certificate  stating  that  they  were  in  attendance  at 
the  convention.  This  will  entitle  them  to  return  fare  at  a 
reduced  rate.     Following  is  the  programme  : 

OFFICIAL   PROGRAMME. 

Tuesday,  August  15TH. — 11  a.  m.  — Reception  of  Delegates  ; 
Mayor's  Address  of  Welcome.     2  p.  m. — Meeting  of  Committees. 

Wednesday,  Aug.  i6th. — 9  to  12  a.  m. — General  Businos. 
2  p.  m. — Reading  of  Papers  and  Discussions.  Evening.  —  Open 
Air  Concert  by  B.  M.  S.  Band  in  V'ictoria  Park. 

Thursday,  August  17TH. — 9  a.  m. — Business  of  convention 
continued.  2  p.  m.  —  Election  of  Officers  and  olher  Business. 
9  p.  m. — Banquet  House  at  Walper  to  the  Officers  and  Delegates. 

TORONTO   NO.    i. 

At  the  annual  meeting  of  Toronto  No.  i,  held  on  Wednesday, 
June  2ist,  the  following  were  eleeted  officers  for  the  year  :  Presi- 
dent, H.  E.  Terry  ;  vice-president,  J.  Huggett  ;  recording  secre- 
tary, W.  J.  Webb  ;  financial  secretary,  A.  E.  Bourne  ;  treasurer, 
S.  Thompson  (ace);  conductor,  J.  Bannan  ;  doorkeeper,  W.  But- 
ler ;  trustees,  W.  Lewis,  A.  E.  Edkins  and  W.  J.  Webb ;  delegates 
to  convention,  A.  E.  Edkins,  C.  Moseley,  J.  W.  Marr,  W.  J. 
Webb  and  J.  G.  Bam. 

TORONTO  NO.    1 8. 

Toronto  No.  18  have  elected  the  following  officers  :  President, 
J.  M.  Dixon,  acclamation  ;  vice-president,  T.  Graham  ;  recording 
secretary,  Jos.  T.  Smart,  acclamation  ;  financial  secretary,  J.  J. 
Richardson,  acclamation  ;  treasurer,  P.  Trowern  ;  conductor,  R. 
Riley  ;  door-keeper,  James  Hutchins  ;  trustees,  A.  W.  Vancer, 
Joseph  Hughes  and  F.  W.  Fanner ;  delegates,  Messrs.  Dixon, 
Richardson  and  Trowern.  A  few  questions  relating  to  engine 
compounding,  boiler  construction  and  heating  surface,  and  the 
comparative  merits  of  fuel,  were  asked  and  satisfactorily  answer- 
ed. 

HAMILTON    NO.    2. 

Hamilton  association  last  month  elected  officers  as  follows  : 
T.  Chubb,  president  ;  W^.  Sculthrope,  vice-president  ;  J.  Ironside, 
recording  secretary  ;  J.  Carroll,  financial  secretary  ;  W.  Collins, 
conductor  ;  T.  Carter,  doorkeeper  ;  trustees,  P.  Stott,  R.  Petti- 
grew,  R.  Mackie  ;  auditors,  G.  Mackie,  R.  Pettigrew,  W. 
Stevens  ;  delegates  to  convention,  G.   Mackie,  J.  Ironside. 


Mr.  Ernest  S.  Harrison  has  established  business  at  191  Thistle 
street,  Winnipeg,  Man.,  and  will  in  future  represent  the  Western 
Electric  Company,  of  Chicago.  He  will  give  attention  to  elec- 
trical construction  and  repair  work  of  all  kinds,  and  will  make  a 
specialty  of  armature  winding  and  motor  repairs.  He  will  also 
carry  a  complete  stock  of  supplies. 

Just  as  we  go  to  press  it  is  learned  that  the  contract  for  the 
Ragged  Rapid  transmission  scheme  for  the  town  of  Orillia  is 
likely  to  be  awarded  to  Mr.  P.  H.  Patriarche,  of  the  Electric 
Maintenance  &  Construction  Co.,  of  Toronto.  After  a  delay  of 
several  months,  the  contract  was  thrown  up  by  the  Central  Con- 
struction Company,  of  Buffalo,  the  original  contractors. 

Mr.  Ephrem  Valiquette,  of  Montreal,  was  the  winner  of  the 
gold  medal  at  the  Industrial  and  Mechanical  course  at  the  Monu- 
ment National.  Mr.  Valiquette  is  provincial  boiler  inspector, 
president  of  the  Engineers'  and  Mechanical  Mutual  Benefit  Asso- 
ciation, and  also  a  member  of  the  Canadian  Association  of  Sta- 
tionary Engineers.  He  is  now  foreman  for  Lymburner  cS:  Mat- 
thews, mechanical  engineers,  of  Montreal. 


ENGINEERING  NOTES. 
As  to  the  causes  of  the  round  corners  on  the  admission  line  of 
the  diagram  from  the  steam  cylinder  of  his  air  compressor,  a 
writer  says  that  the  diagram  shows  that  the  release  opens  late  ; 
the  compression  is  lale,  and  therefore  the  admission  is  late,  so 
there  is  no  lead,  thereby  making  the  round  corners  referred  to. 
All  the  movements  are  too  late  ;  to  overcome  this,  advance  the 
sheave. 

In  a  recent  paper  by  Mr.  T.  Messenger  before  the  Northeast 
Coast  Institute  of  Engineers  and  Shipbuilders,  a  method  of 
strengthing  steam  pipes  was  mentioned.  It  consisted  in  applying 
a  series  of  clips  (in  two  halves)  cotlered  together,  says  the 
Practical  Engineer.  In  a  12  inch  pipe,  with  100  pounds  steam 
pressure,  they  have  been  pitched  6  inches  apart.  They 
have  a  sectional  area  ^  square  inch  {2  inches  wide  by  3-16  inch 
thick).  One  advantage  that  they  undoubtedly  offer  is  the  re- 
striction of  a  failure,  as  usually  a  rupture  produces  an  opening 
extending  from  flange  to  flange.  They  can  be  easily  applied  to 
the  joints  or  branch  junctions,  strengthening  the  necessarily  weak 
places  in  a  range  of  piping.  We  should  think  that  there  should 
be  a  large  field  for  their  use  where  brazed  copper  pipes  are  un- 
avoidable. 

Why  should  the  pressure  fluctuate  more  at  the  end  of  a  long 
steam  main  than  at  the  boilers  ?  is  the  question  which  is  troubling 
one  of  the  subscribers  of  Power.  The  answer  given  is  that  i^ 
there  were  no  flow  through  the  pipe  the  pressure  at  the  far  end 
would  be  the  same  as  that  at  the  boiler,  and  would  vary  as  the 
pressure  at  the  boiler  varied.  Steam  will  not  flow  from  one  point 
to  another,  however,  without  a  difference  in  pressure,  and  the 
greater  the  rate  of  flow  the  greater  the  difference  of  pressure  re- 
quired. If  the  pressure  at  the  boiler,  then,  were  absolutely  con- 
stant, there  would  still  be  a  variation  at  the  far  end  of  the  main 
dependent  upon  the  rate  of  flow,  and  if  the  boiler  pressure  varied 
we  should  have  at  the  end  of  the  pipe  a  variation  which  would  be 
the  combined  effect  of  the  changing  boiler  pressure  and  the 
fluctuation  due  to  the  varying  rale  of  flow. 

Feed  Water.— Treatment    of   feed    water    by     engineers   has 
not,  as  a  rule,  met  with  any   great    success,    as   a    number  of  ex- 
periences in  this  line    ihat    have    been    shown    up  will  testify,  but 
there  a  few  tests  that  every    one  having  charge  of  boilers    should 
be  familar  with.     The  presence  of  hard  or  ^oft  water  is  easily  de- 
tected by  dropping  a  few  drops  of  alcohol  that    has    dissolved    all 
thatjt  can  possibly  hold  of  good  soft  soap.     The  water    will    turn 
milky    white    if  it    is   hard    and    remain    clear  if  soft.      Add  to  the 
water  from  five  to  ten  drops  of  oxalate  of  ammonia  in  a  test  tube. 
If  carbonate  of  lime  be  present  the  water  will  in  a  short  time  pre- 
sent a  clouded  or  milky  appearance,  and    in   a    few    hours    a  pre- 
cipitate will  be  found  at  the  bottom  of  the    tube.     Take   some   of 
the  feed  water  and  add  a  few  drops  of  nitrate  of  baryta  or  barium 
chloride.      If  sulphate  of  lime  or  sulphuric    acid    is   present   it  wil 
be  shown  by  a  milky  appearance,  and  by  the  formation  of  a  white 
precipitate.      If  decomposed  animal  mailer  is  the  cause    of  all  the 
trouble    it    will    be    shown    by    adding    a  drop  of  premaganate  of 
potash,      which     will      color    the     water    a    bright    violet      rose 
when  first  added.     If  decomposed  organic    matter  is    present  the 
color    changes    to    a    dull    yellow;    if  present   in  large  quantities, 
however,  the  color  will  in  time  disappear.     If,  upon  adding  a  few 
drops  of  solution  of  prussiate  of  potash,  a  blue  color   is   produced 
directly  or  after  some  time,  it  shows  that  iron  is  held    in  solution. 
To  Cover  Iron  Pulleys  with  Leather. — With  a   given   ten- 
sion of  belt  nearly  three  times  as  much  power  can  be   transmitted 
by  a  leather-covered  pulley  as  with  a  smooth  iron  surface.      It    is 
a  comparatively  easy   matter    to    cement    leather   to  the  face  of  a 
pulley  so  that  it  will  stay  for  an  indefinite   length  of  time — in  fact 
until  the  latter  is  worn  out  or  is  forcibly  torn  from  the    pullev.      It 
is  an  easy   matter  to   make  such   a  cement   joint     as  it   would  be 
if  cementing  to  wood  or  other  porous  subitance.      Any    good  glue 
can  be  used  if  suitably  prepared  and  carefully  spread    on  the  iron 
surface.      For  such  purposes  a  given  amount    of  glue    should    be 
covered  with  an  equal  weight  of  water,    aad    the    whole  let  stand 
for  twenty-four  hours  until   the    water  is   completely   absorbed   by 
the  glue.     The  mass   should  then  be  heated  in  a  waler  bath  until 
the  glue  is  melted.      This   makes   a  concentrated     glue   solution. 
This  is  to  be  spread  on  the  surface  of   Ihe  pulley   after  the  leather 
has  been    suitably    prepared.     A   strong  solution    of    tannic   acid 
should  be  used  for  moistening  the   leather  before    it    is    applied  to 
the  glued    surface.      The   solution  should  be    applied  warm.      The 
surface  of   the  pulley  should    be  roughened  by  cross-filing,    or  the 
use    of  acid  before    the  glue    is    applied,    and  the   glue    should  be 
warm  when  the  application  is  made.      The  leather  used  for  cover- 
ing pulleys  may  be  pieces  of  old  belting  or  split  leather.      The  size 
of  the    pulley   can    be  increased    considerably    by   the    use  of  the 
leather  covering. 
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MECHANICAL  TRACTION  BY  ELECTRICITY.* 

Itv  Granviii.eC.  Cunmm.ham,  M.I.C.K 
In  the  in!<lallation  of  mechanical  traction  by  eleclriciiy  on  Iram- 
way  systems,  the  point  to  be  considered  is  how  this  form  ol 
traction  compares  in  cost  of  construction  and  workinjr  with  that 
it  displaces,  and  what  are  the  conditions  that  make  for  a  high  or 
low  cost  of  working.  It  will  doubtless  be  admitted  that  unless 
such  lorm  of  traction  were  financially  superior  to  other  forms  it 
would  not  be  adopted  ;  but  it  will  be  useful  10  inquire  wherein  this 
particular  superiority  lies,  as  this  indicates  the  direction  in  which 
the  skill  and  resource  of  the  engineer  should  chiefly  be  turned. 
The  cost  of  constructing  and  equipping  an  electric  tramway  sys- 
tem is  very  much  greater  than  the  cost  of  a  horse  system.  The 
receipts  per  car-mile  may  not  be  much  greater,  and  with  the 
largely  increased  mileage  run  may  possibly  be  even  less  ;  there- 
fore, unless  the  expenses  per  car-mile  of  the  electric  system  are 
very  much  less  than  the  expenses  of  the  horse  system,  whence 
can  be  obtained  the  large  additional  net  revenue  required  to  pay 
interest  and  sinking  fund  on  the  greatly  increased  capital  invest- 
ed ?  It  is  accordingly  to  this  lowering  of  the  cost  of  electrical 
working  that  the  attention  of  the  engineer  should  be  chiefly  di- 
rected, and  the  best  results  in  this  respect  can  be  obtained  only 
by  care  in  construction. 

In  the  first  place,  on  what  item  in  working  cost  may  a  saving 
be  looked  for  ? 

In  the  matter  of  wages  of  men  on  the  car  no  saving  can  be 
effected  ;  two  men  would  be  needed  on  the  electric  as  on  the  horse 
car,  and  the  electric  employees  may  even  be  expected  to  require 
higher  wages.  The  maintenance  of  car-bodj — painting,  repairs, 
etc. would  be  practically  the  same  in  either  case  ;  the  mainten- 
ance of  the  electric  equipment  of  the  car  is  an  addition  to  any  ex- 
pense of  the  horse  system  ;  so  also  is  the  overhead  wire  and 
feeder  system  ;  the  maintenance  of  the  track  would  be  greater 
for  the  electric  system,  including  therein  the  bonding.  In  all 
thesee  items  the  cost  in  the  total  would  be  greater  for  the  elec- 
tric than  for  the  horse  system.  There  would  be  some  advantage 
to  the  electric  system  in  being  able  to  run  at  a  higher  speed,  thus 
distributing  the  wages  of  motormen  and  conductors  over  a  larger 
mileage  in  a  day  and  reducing  the  amount  of  that  item  per  car- 
mile.  But  this  is  not  a  large  amount  and  would  not  compensate 
for  the  increase  in  the  other  items  mentioned. 

The  only  item  remaining  to  be  considered  is  the  power  used  in 
the  service,  and  it  in  in  this  item  also  that  the  saving  can  be 
effected.  For  this  reason  the  power  house  on  an  electric  system 
is  the  point  to  which  the  intelligence  and  skill  of  the  engineer 
should  be  mainly  devoted.  It  is  upon  this  that  the  financial  suc- 
cess of  the  undertaking  depends.  If  it  is  carelessly  constructed, 
with  engines,  boilers  and  appliances  that  do  not  insure  a  low- 
cost  of  working,  then  it  is  certain  that  but  a  small  profit — and 
perhaps  no  profit  at  all — will  be  realized.  It  is  certain  that  no 
great  financial  success  will  be  secured.  Everything  that  will  re- 
duce the  cost  of  producing  the  electric  current  should  be  sought 
out  and  applied  in  the  construction  of  the  power  house 

The  cost  of  horse  traction — and  by  this  is  meant  the  cost  of 
horse-keep,  wages  of  grooms,  shoeing,  veterinary  expenses,  but 
exclusive  of  drivers'  wages— may  be  taken  as  varying  from  3>^d. 
per  car-mile  in  an  easily-worked  town  such  as  Glasgow,  to  5d. 
per  car-mile  in  a  hilly  and  more  difficult  town,  such  as  Liverpool. 
This  is  the  cost  of  horse  traction  arrived  at  from  the  working  of 
fairly  large  systems  showing  7,000,000  car-miles  annually  in 
Glasgow  and  over  4,000,000  in  Liverpool.  The  cost  of  electric 
power  for  traction  on  the  overhead  trolley  wire  system  should, 
with  enonomical  engines,  boilers  and  heat-saving  appliances,  be 
under  ^d.  per  car  mile  for  an  easily-worked  level  town,  and  for 
a  more  hilly  town  with  steep  gradients  slightly  over  ^d.  per 
car-mile.  The  cost  nere  meant  is  the  cost  of  all  wages,  fuel, 
water,  oil,  etc.,  in  the  power  house,  together  with  the  cost  of 
maintenance,  repairs  and  up-keep  of  the  plant.  The  cars  driven 
by  this  power  are  those  weighing  about  byi  tons  when  empty  and 
capable  of  sealing  26  passengers  inside.  In  order  to  insure  this 
low  cost  of  working  every  care  must  be  taken  in  the  power  house. 
In  choosing  its  site  it  should  be  placed  close  to  a  plentiful  supply 
of  water,  where  all  that  is  requisite  for  condensing  purposes  may 
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be  had  at  a  nominal  charge,  or  merely  for  the  cost  ol  pumping. 
.\  river,  canal,  pond  or  the  sea  would  afford  what  is  needeil.  It 
should  be  conveniently  situated  for  the  supply  of  coal  from  rail- 
way line,  canal  or  wharf,  so  as  to  save  the  charges  of  handling 
fuel.  One  shilling  per  Ion  saved'in  cartage  would  amount  to  a 
very  considerable  sum  in  a  year  in  a  large  traction  station. 

But,  needless  to  say,  the  most  important  matter  is  the  type  of 
engines,  boilers  and  heat-savers  to  be  used.  The  writer  lavors 
low-speed  (70  revolutions)  compound  condensing  engines,  such 
as  are  built  by  numerous  English  firms,  boilers  of  the  Lancashire 
or  Galloway  type,  with  Green's  economizers.  A  plant  of  this 
character  was  constructed  and  worked  under  the  writer's  charge 
on  the  Montreal  Electric  Street  Railway,  with  the  result  that  the 
cost  of  producing  current  was  a  little  under  one  farlhing  per 
kilowatt-hour,  and  the  cost  per  car-mile  less  than  halt-penny  in 
the  open  months  of  the  year,  when  coal  could  be  obtained  for  qs. 
per  ton.  The  consumption  of  coal  was  3.48  lbs.  per  kilowatt- 
hour,  or  2.60  lbs.  per  e.h.p.-hour,  and  this  was  maintained 
during  the  months  of  working.  The  average  for  a  whole  year 
was  only  2-75  lbs.  per  ehp.-hour.  It  is  not  pretended  that  this  is 
a  phenomenally  low  rate  of  consumption.  On  board  many  of  the 
large  ocean-going  steamers  as  low  as  1.50  lbs.  of  coal  per  li. p. - 
hour  has  been  reached  with  triple  expansion  engines  ;  but  the 
writer  believes  that  few  electrical  power-houses  have  been  able 
to  show  better  results  than  those  mentioned.  Nor  is  the  result 
to  be  attributed  to  a  very  large  output  ;  precisely  similar  results 
can  be  obtained  by  using  similar  appliances  on  a  smaller  scale. 
In  the  Montreal  house  there  were  six  8oo-h.p.  engines,  and  the 
daily  output  of  current  averaged  43,000  units.  But  the  author 
has  recently  obtained  similar  results  with  a  small  cable  plant  on 
the  Birmingham  cable  system.  In  1897  this  plant  consisted  of  a 
pair  of  single  cyliiulct' engines  running  at  53  revolutions  of  287 
maximinn  h.p.,  with  Galloway  boilers,  and  no  special  heat-»aving 
appliances.  It  was  necessary  to  increase  the  engine-power  to 
meet  increased  traffic.  The  author  put  in  a  pair  of  superposed 
compound  condensing  engines  of  400  h.p.  running  at  same  speed 
as  before,  and  obtained  condensing  water  from  a  well  in  con- 
junction with  a  lank  and  cooling  tower.  The  result  was  that  the 
consumption  ol  fuel  was  reduced  from  about  325  tons  per  month, 
or  8.9  lbs.  per  car-mile,  to  6.5  lbs.  per  car-mile;  and  the  introduc- 
tion of  Green'.s  economizers  has  further  reduced  the  consumption 
to  4.7  lbs.  per  car-inile,  or  to  about  3  lbs.  per  h.p.  hour.  On  the 
Birmingham  small  cable  system,  the  saving  does  not  amount  in 
money  to  a  large  sum,  but  on  a  great  electric  system  running, 
say,  7,000,000  car-miles  in  the  year,  4  lbs.  of  coal  saved  per  car- 
mile,  at  gs.  per  ton,  amounts  to  .£5,625  per  annum  ;  and  it  is  this 
consideration  that  gives  emphasis  to  the  plea  for  an  economical 
power-house  plant. 

To  return  to  the  previous  argument.  Note  what  a  large 
saving  is  effected  when  a  cost  of  '^d.  per  car-mile  lor  power  is 
substituted  for  5d.;  on  a  car-mileage  of  7,000,000  it  means  no  less 
a  sum  than  .£131 ,250  per  annum  !  and  indicates  the  source  whence 
the  increase  of  net  earnings  may  be  obtained  to  pay  for  the  heavy 
cost  of  electrical  installation.  The  whole  cost  of  working  a  large 
electric  system,  including  working  charges  of  all  kinds,  should  be 
under  5d.  per  car-mile  ;  but  this  can  only  be  obtained  with  a  care- 
fully constructed  power-house,  where  the  works-cost  of  the 
current  is  cut  down  to  a  minimum. 

The  limits  to  which  this  note  had  to  be  confined  prevent  the  in- 
troduction of  any  more  elaborate  figures  or  statistics  than  those 
given;  but  enough  has  been  said  to  indicate  that,  in  the  writer's 
judgment,  it  is  to  the  power-house  that  the  chief  attention 
should  be  directed  in  order  to  ensure  the  financial  success  of  an 
electric  system.  Olher  parts  of  the  system  cl.iim  attention,  but 
it  is  on  this  that  success  or  failure  mainly  turns.  More  money 
can  be  lost  on  the  one  ilem  of  power  than  would  pay  all  the  olher 
working  charges,  and  whether  the  high  potential  system  with 
transformers  or  the  nuilliple  unit  system  be  adopted,  the  success- 
ful working  ultimately  depends  upon  having  engines  and  boilers 
that  will  do  their  work  with  a  low  consumption  of  fuel. 


It  is  believed  that  the  council  of  the  town  of  Woodstock, 
Ont.,  will  accept  the  proposition  made  by  Messrs.  Ickes  & 
.Armstrong,  of  Harrishurg,  Pa.,  for  the  construction  of  an  electric 
railway  in  that  ti)wn. 
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SPARKS. 

Robert  Surtees,  C.  E.,  of  Ottawa,  has  estimated  the  cost  of  an 
electric  light  plant  for  the  village  of  Shawville,  Que.,  at  $4,000. 

The  Canada  .Atlantic  Railway  Co.  will  this  fall  commence  the 
erection  of  additional  car  works  at  Ottawa,  to  be  operated  by 
electricity. 

The  Hull  Electric  Co.,  at  a  meeting  held  last  month,  elected 
directors  as  follows  :  Alex  Eraser,  David  McLaren,  W.  J.  Conroy 
J.  B.  Eraser,  R.  H.  Conroy  and  T.  Viau. 

Eigures  are  being  taken  on  developing  the  power  of  the  Current 
river  at  Port  Arthur.  It  is  said  that  the  work  will  cost  about  S5,- 
000  and  will  include  four  turbines  of  75  h.p.  each. 

Messrs.  Corey  &  Campbell,  of  Bedford,  Que.,  have  given  the 
United  Electric  Company,  of  Toronto,  an  order  for  one  of  their 
1,000  light  inductor  alternators  for  street  and  commercial  lighting. 

Two  buildings  are  being  erected  at  Waverly,  N.  S.,  for  the 
company  which  has  been  formed  to  manufacture  electrical  appar- 
atus, fuses,  etc.  There  will  be  five  buildings  in  all,  and  the  in- 
dustry will  employ  a  large  number  of  hands. 

The  Dominion  Electrical  Works,  Limited,  has  been  formed  at 
Halifax,  N.S.,  for  the  purpose  of  manufacturing  electrical  appara- 
tus and  supplies.  The  capital  stock  is  placed  at  $30,000. 
B.  F.  Pearson  and  Harold  Covert,  of  Halifax,  are  among 
the  promoters. 

The  new  steamer  ".-Xrgyle,"  plying  between  Kingston  and  Ont- 
ario Lake  ports,  is  one  of  the  palace  steamers  of  Lake  Ontario, 
jts  fittings  being  of  the  finest.  It  is  lighted  throughout  by  electri- 
city and  also  has  a  search-light.  The  entire  electrical  plant  was 
installed  b)-  the  Royal  Electric  Co.,  of  Montreal. 

The  Eastern  Townships  Electric  Company,  of  Xorth  Hatley, 
Que.,  has  been  granted  incorporation,  with  a  capital  stock  of 
$300,000,  to  generate  electricity  and  construct  necessary  works 
for  the  purpose.  .Andrew  J.  Gordon,  of  North  Hatley,  and  E.  E. 
Lovell,  of  Coaticook,  Que.,  are  members  of  the  company. 

Mr.  Moise  Paquin,  of  Maskinonge,  one  of  the  promoters  of  La 
Societe  Industrielle  du  Conite  de  Maskinonge,  is  negotiating  with 
American  capitalists  for  the  sale  of  St.  L' rsule  Ealls,  on  Maskin- 
onge river,  in  the  province  of  Quebec.  It  is  said  that  these  falls 
are  equal  to  the  Shawenegan  Falls  for  power  purposes.  They 
have  a  decline  of  iSo  feet  and  no  less  than  seven  cascades,  at  the 
foot  of  each  of  which  industrial  establishments  could  be  erected 
on  solid  rock  foundation. 

Ottawa  capitalists  are  said  to  be  considering  a  scheme  for  the 
harnessing  of  the  entire  water  power  of  the  Chaudiere  Falls. 
The  idea  is  to  build  a  large  canal  from  near  the  head  of  the  falls 
down  through  a  suitable  channel,  the  water  to  be  directed  into 
this  by  means  of  a  dam,  and  a  large  power  house  to  be  built  at 
the  lower  end  of  the  artificial  waterway.  The  electrical  power 
thus  developed  would  be  employed  for  the  running  of  saw  mills, 
carbide  factories,  electric  light  plants,  etc.  It  has  been  calculat- 
ed that  the  falls  would  produce  over  160,000  h.p. 

The  city  council  of  St.  Thomas,  Ont.,  have  renewed  the  con- 
tract for  street  lighting  with  the  Si.  Thomas  Gas  Co.  The  com- 
pany are  to  supply  the  same  number  of  lamps  as  at 
present  in  use,  all  night,  on  a  ten  years'  contract,  at  25  cents  per 
lamp  per  night,  or  26  cents  per  lamp  per  night  for  moonlight 
schedule,  with  the  provision  that   v\hen  the  number  of  lamps  reach 


100  or  more  the  price  is  to  be  reduced  one  cent  per  lamp  per 
night.  Incandescent  lights  for  public  buildings  are  to  be  supplied 
at  58-100  of  a  cent  per  lamp  per  hour. 

It  is  announced  that  the  company  controlling  the  water  power 
at  Shawenegan  Ealls,  Que.,  has  induced  the  Pittsburg  Reduction 
company  to  establish  works  there  for  the  manufacture  of  aluminum. 
-Aluminum,  as  is  known,  is  extracted  from  a  particular  clay. 
Chome  is  to  be  found  in  quantities  in  Canada,  and  this,  with  a 
mixture  of  94  per  cent,  of  aluminum,  will  produce  a  metal  said  to 
be  as  strong  as  steel.  If  such  works  are  established  in  Canada, 
it  is  probable  that  aluminum  wire  will  be  used  to  a  greater  extent 
for  the  transmission  of  electricity. 

The  City  of  Georgetown,  British  Guiana,  has  recently  introduc- 
ed the  electric  light.  The  arc  lamps  became  centres  of  attraction 
to  cockles,  a  species  of  small  beetle,  which  swarm  in  myriads 
along  the  coast  and  ri\*er  shores  at  the  commencement  of  the 
Guiana  rainy  season,  and  each  lamp  was  speedily  filled  to  the  brim. 
The  front  ranks  of  the  insects  then  came  in  contact  with  the  cur- 
rent, which  set  their  bodies  on  fire.  The  immediate  result  was 
that  the  lamps  were  rendered  useless  for  illuminating  purposes, 
and  vast  clouds  of  intolerably  noxious  fumes  emanated  from 
them  and  floated  into  the  neighbouring  houses,  the  inmates  of 
which  were  driven    nearly    frantic. 

The  Electric  Light  Co.  which  recently  secured  a  contract  for 
lighting  the  town  of  Merritton,  and  which  have  about  400  incan- 
descent lamps  installed  in  houses,  and  20  enclosed  arc  lamps  on 
the  streets,  have  began  operations  with  their  own  water  power  and 
apparatus.  They  have,  however,  made  an  arrangement  now  by 
which  the  St.  Catharines  Electric  Light  Co.  are  to  furnish  them 
current  from  their  station,  which  is  about  four  miles  distant.  The 
plant  of  the  St.  Catharines  Electric  Light  &  Power  Co.  is  being 
considerably  changed  and  enlarged.  One  side  of  their  new  200 
k.w.  S.K.C.  generator  will  supply  the  town  of  Merritton  and 
that  district  lying  south  of  their  power  house,  and  the  other  phase 
that  portion  of  the  city  of  St.  Catharines  north  of  their  power 
house.  During  the  hours  of  day-light  this  polyphase  machine 
will  be  used  for  supplying  power  to  the  different  industries  in  and 
about  St.  Catharines. 

Rules  for  automobiles  have  been  adopted  in  France  to  secure 
safety  of  passengers,  pedestrians  and  other  vehicles.  These  re- 
quire that  the  operating  mechanism,  steering  gear  and  brakes 
meet  the  approval  of  an  inspection  board,  and  are,  in  brief,  that  : 
Each  vehicle  must  bear  the  maker's  name,  the  type  of  the  machine 
and  the  number  of  vehicle  in  that  type,  also  the  name  and  address 
of  the  owner.  No  one  shall  drive  the  automobile  who  is  not  the 
holder  of  a  certificate  of  capacity  from  the  Prefect  of  the  depart- 
ment in  which  he  resides.  The  driver  of  an  automobile  must  al- 
ways have  the  regulator  of  speed  well  in  hand.  In  case  of  narrow 
or  crowded  thoroughfares,  the  speed  must  be  reduced  to  a  walk- 
ing pace,  and  in  no  case  must  it  exceed  18^  miles  in  the  open 
country  or  12  !i  miles  an  hour  while  passing  houses.  Racing  is 
allowed,  providing  authorization  is  obtained  from  the  Prefect  and 
the  mayors  are  notified.  In  racing  speed  of  18^-^  miles  an  hour 
may  be  exceeded  in  the  open  country,  but  in  passing  houses  the 
maximum  of  12)^  miles  must  not  be  exceeded.  The  approach  of 
an  automobile  must  be  signaled  by  means  of  a  horn.  Each  auto- 
mobile must  be  provided  with  tw'o  side  lights,  one  white  and  the 
other  green. 


Victor  Turbines 

OPERATING  DTNAMOS 

That  there  are  more  Victor  Turbines  in  use  suppl3'ing  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH   PcwirivipirpiKTr. 

High  Speed,  Close  Sef/nlatioH,  Great  CdjHicity 

High  Efficiency,   Perfect  Cylinder  Gate,  Steady  Motion 


RECENT  PLANTS  INSTALLED  :—Lachine  Rapids  Hy- 
draulic &  Land  Co.,  Montreal,  Que.,  1  2,000  h.p. ;  Chambly  Manu- 
facturing Co.,  Montreal,  Que.,  20,000  h.p.;  West  Kootenay 
Power    &    Light     Co.,    Rossland,     B.C.,    3,000    h.p.;     Dolgeville    | 

CORRESPONDENCE     SOLICITED. 


Electric  Light  &  Power  Co.,  Dolgeville,  N.Y.;  Honk  Falls  Power 
Co.,  EUenville,  N.Y.;  Hudson  River  Power  Transmission  Co., 
Mechanicsville,  N.V.;  Cataract  Power  Co.,  Hamilton,  Ont. 


The  StUweU=Bierce  dc  Smith=Vaile  Co.    =    ''^'Tir''' 
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TRADE  NOTES. 

The  Ciiiadian  General  KU-ciriv  Conipany  are  inslallinK  a  50 
horse  power  three-phase  induction  motor  at  St.  Klino  mine, 
Rossland,  B.C.,  for  the  James  Cooper  Mfij.  Co. 

The  McLaughlin  Carriage  Company,  of  Oshawa,  have  placed 
an  order  with  the  I'niled  Electric  Company,  Ltd.,  for  a  J5  k.w. 
direct  connected  generator  and  engine,  with  complete  accessories 
for  operating  same. 

The  Canadian  General  Electric  Co.  have  recently  sold  the  Wni. 
Hamilton  .Mfg.  Co.,  Vancouver,  B.C.,  one  of  their  standard  com- 
pound wound  multipolar  generators  for  direct  connection  to 
Pellon  water  wheel. 

The  lirge  176  barrel  mill  of  the  Dowling  Milling  Company,  at 
Edmonton,  N.W.T.,  is  being  furnished  throughout  by  the  Goldie 
&  McCulloch  Company,  Ltd.,  Gait,  Ont.  This  includes  engine 
and  boiler,  as  well  as  mill  machinery. 

The  corporation  of  Bothwell,  Ont.,  have  placed  an  order  with 
the  Canadian  General  Electric  Company  for  all  the  additional 
material  required  for  extending  iheir  plant  recently  installed  by 
the  Canadian  General  Electric  Company. 

The  I'nited  Electric  Company,  Ltd.,  Toronto,  have  closed  a 
contract  with  the  Kingston  Hosiery  Company  for  a  30  h.p.  direct 
connected  generator,  switchboard,  engine,  and  the  installation  of 
lights  throughout  their  mills  at  Kingston,  Ont. 

The  Goldie  &  McCulloch  Co.,  Ltd.,  Gait,  Ont.,  have  just  com- 
pleted the  place.nent  of  two  large  cross  compound  Wheelock 
engines  at  Bond  Lake,  in  the  power  house  of  the  Metropolitan 
Street  Railway  Company.  The  engines  are  from  400  to  450  h.p. 
each. 

The  Robb  Engineering  Company,  of  .•\mherst,  N.  S.,  has  re- 
cently received  the  following  orders  from  British  Columbia  :  City 
of  Kamloops,  a  150  h.p.,  and  the  Hastings  Exploration  Syndicate 
a  60  h.p.  .Mumford  improved  boiler  ;  Hugh  C.  Baker,  Rossland, 
a  15  h.p.,  and  Robertson  &  Hackett,  Vancouver,  a  50  h.p.  Robb- 
.■\rmslrong  engine. 

Messrs.  Steinhoflr&  Gordon,  of  Wallaceburg,  who  are  erecting 
a  stave  and  heading  mill  at  Tweed,  Ont.,  have  decided  to  add  an 
electric  lighting  plant  to  light  the  town  of  Tweed.  The  order  for 
the  electri^ral  apparatus,  consisting  of  a  40  k.w.  S.  K.  C.  genera- 
tor, with  switchboard  and  complement  of  transformers,  has  been 
given  to  the  Royal  Electric  Company,  of  Montieal. 


SPARKS. 

The  city  council  of  Montreal  is  again  taking  steps  to  compel 
manufacturers  to  install  smoke  consuming  apparatus. 

The  Standard  Chemical  Co.  are  installing  a  new  electric  plant 
at  their  works  it  Deseronto,  Ont.  The  Canadian  General  Elec- 
tric Company  are  supplying  the  apparatus. 

The  Montreal  Street  Railway  Company  have  placed  an  order 
with  the  Canadian  General  Electric  Company  for  10  additional  2 
motor  equipments  of  their  standard  G.  E.  1000  type. 

Messrs.  \V.  D.  McNair,  of  New  York,  and  J.S.  Clark,  of  Ayr, 
are  promoting  an  electric  railway  from  .Ayr  lo  Berlin.  They  have 
made  application  to  the  council  of  North  Dumfries  for  right  of  way. 

.A  40  h.p.  S.  K.  C.  induction  motor  has  been  installed  by  the 
Cataract  Power  Company  in  the  works  of  the  Hamilton  Tack  Co., 
which  will  add  another  smokeless  chimney  to  the  "Electric  City." 

Senator  Proctor,  of  \'ermont,  who  is  interested  in  the  pro- 
posed pulp  and  electrical  works  at  Grand  Falls,  N.B.,  states  that 
surveys  have  been  made  and  that  Montreal  engineers  are  now  at 
work  on  plans  of  mills,  dams,  canals  etc. 

The  United  Electric  Company,  Toronto,  have  received  an 
order  from  the  Kootenay  Supply  &  Construction  Company,  of 
Nelson,  B.  C,  for  a  100  k.w.  generator  direct  connected  to 
Pelton  water  wheel,  10  operate  under  360  feet  of  water  head. 

The  ratepayers  of  Niagara  Falls,  Ont.,  have  voted  in  favor  of 
purchasing  the  plant  of  the  Niagara  Falls  Electric  Co.,  at  the 
price  of  $71,000.  It  is  proposed  to  utilize  the  power  Curing  the 
day  lime  for  operating  the  works  of  the  Ontario  Silver  Plate  Co. 

The  Dominion  Government  is  calling  for  tenders,  up  to  .August 
18th,  for  the  supply  of  330,000  pounds,  or  165  tons  of  galvanized 
iron    telegraph    wire;    also    for   delivery     with    above   of    10,000 


poiuuls  ot  si>lt  annealed  g.iUani/ed  ir^in  tie  wire.  Particul.irs 
may  be  obtained  from  E.  F.  E.  Roy,  secretary  Public  Works 
Deparlment. 

The  city  of  Hull  <Jue.,  recently  invited  tenders  for  an  electric 
light  plant,  but  as  yet  the  council  has  not  awarded  any  con- 
tracts, on  account  of  the  pending  l.iw  suit  between  the  Ottawa 
and  Hull  electric  companies.  The  city  solicitor  gives  it  as  his 
opinion  that  the  city  has  a  right  to  establish  its  own  plant,  not- 
withst.'inLling  the  privileges  given  to  the  electric  con»paiiies. 

The  Gowaiis,  Kent  Co.,  of  Toronto,  have  given  a  contract  to 
the  I'nited  Electric  Company,  Ltd.,  Toronto,  to  equip  their  new 
wholesale  warehouses  with  a  complete  electric  plant,  consisting 
of  30  k.w.  generator,  direct  connected  lo  high  speed  engine,  also 
boiler,  switchboard,  three  elevator  motors,  and  the  installation  of 
lights  and  fixtures  throughout  their  five-story  building  and  base- 
ment. 

The  recent  introduction  of  series  enclosed  arc  lighting  from 
alternating  current  systems  by  the  Canadian  General  Electric 
Company  is  meeting  with  the  approval  of  all  centr.'il  station 
managers.  The  Sherbrooke  Gas  &  Electric  Co.  was  the  first  to 
adopt  this  system  in  Canada,  and  will  shortly  have  iheir  new 
installation  completed.  The  Halifax  Tramway  Co.  have  just 
placed  an  order  with  the  Canadian  Gener.'il  Electric  Company  for 
100  of  these  lamps,  with  transformers. 

The  city  council  of  Winnipeg,  Man.,  recently  accepted  the  fol- 
lowing tenders  for  supplies  and  apparatus  in  connection  with  the 
electric  light  plant  :  Electrical  supplies,  Canadian  General  Elec- 
tric Co.,  $140.22  ;  one  100  h.p.  high  speed  engine,  E.  Leonard  & 
Sons,  London,  $1,246;  leather  belting,  S.idler  &  Haworth, 
Toronto,  $4.90  per  lineal  foot  for  42  inches  in  width,  and  $1.45  for 
14  inches;  shafting,  pulleys,  etc..  Dodge  Maniifacluring  Co., 
Toronto,  $1,700.  "-"or  wiring  the  city  hall  the  tender  of  H.  Rose 
was  accepted,  at  $318.45. 

On  June  14111  last  judgment  was  given  at  Ottawa  bv  .Mr.  Jus- 
tice Burbidge  in  the  patent  cise  of  the  Genera!  Engineeiing  Co., 
of  Toronto,  vs.  The  Dominion  Cotton  Mills  Co.  and  the  .Ariu'rii-an 
Stoker  Co.  The  plaintiffs  claimed  that  the  defendants  li.id  in- 
fringed their  patent  for  improvements  in  furnaces,  etc.,  by  makiiig 
and  erecting  for  use,  at  the  works  o(  the  Dominion  Cotton  Mills 
Co.,  furnaces  with  a  system  of  fuel  supply  the  same  as  that  cover- 
ed by  the  piaintiffs  patent.  Judge  Burbidge  upheld  the  validity 
of  the  patent  and  gave  judgment  for  plaintiffs. 

The  contracts  are  said  to  have  been  let  for  the  electrical 
machinery  and  water  wheels  for  the  calcium  carbide  works  at 
Ottawa.  The  entire  plant  will  cost  about  $225,000.  The  elec- 
trical app.aratus  will  he  supplied  by  the  Canadian  General 
Electric  Company,  of  Toronto,  and  will  consist  of  two  single 
phase  generators, directly  coimected  to  horizontal  turbines,  with- 
out gearing.  There  will  also  be  two  400  h.]>.  225  volt  direct  current 
machines  for  operating  motors  for  crushing,  mixing,  etc.  The 
switchboards  will  be  grey  marble,  containing  all  the  necessary 
instrnments  for  controlling  the  heavy  currents  incidental  to  the 
operating  of  such  large  generating  units.  The  current  will  be  con- 
vejed  from  the  generators  at  a  potential  of  2,300  volts  lo  the 
transformers,  where  it  will  be  reduced  to  75  volts  for  the  furnaces. 
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THE  KOOTENAY-ROSSLAND  POWER 

TRANSMISSION. 


Description  of  the  Sub-Station  at  Rossland — Application 
OF  THE  Power  fc)R  Mining  Purposes. 


In  llie  Electrical  News  of  September,  i8g8,  there 
were  pLibli^hed  illustrations  and  a  description  of  the 
water  power,  generating    station    and    pole    line  of  the 


Img.    I. — The  Sib-Station  at  Rossland. 

West  Kootenay  Power  nnd  Light  Company,  of  Ross- 
land, B.C.  By  the  plant  of  this  company  power  is 
transmitted  from  Bonnington  Falls,  on  the  Kootenay 
river,  to  Rossland,  a  distance  ot  about  thirty  miles. 
Below  will  be  found  a  very  complete  description  of  the 
sub-station  at  Rossland,  and  of  some  of  the  installa- 
tions at  the  mines,  for  which  we  are  indebted  to  the 
Journal  of  Electricity  : 

The  transmission  line  enters  the  sub-station  at  Ross- 
land through  portholes  lined  with  eight-inch  terra  cotta 
piping  similar  to  those  provided  at  the  power  house. 
As  one  enters  the  door  of  the  sub-station  ihe  standard 
General  Electric  lightning  arresters  used  are  placed  on 
a  marble  board  in  a  corner  at  the  left.  The  choke 
coils  used  are  an  innovation,  in  that  each  consists  of  a 
core  twelve  inches  or  so  in  length  turned  in  the  center 
of  a  stick  of  kiln  dried  and  well  filled  timber  about  five 
inches  square  by  from  six  to  eight  feet  long.  About 
this  core  insulated  wire  is  wound  until  the  space  is 
filled,  so  that  the  choke  coil  thus  formed  resembles  an 
exaggerated  form  of  spark  coil  wilh  ts  terminals 
carried  out  to  the  respective  ends  of  the  timber  on 
which  it  is  wound,  these  timber  ends  being  strapped  to 
the  top  of  high  tension  insulators  through  which  the 
choke  coil  is  cut  into  the  line.  Such  choke  coils  are 
placed  in  every  line,  not  only  at  the  sub-station  but  at 
every  power  service.  Originally  the  Rossland  sub- 
station contained  but  six  250-kilowatt  step-down  trans- 
formers, although  six    others,    each  of  equal  capacity, 


have  since  been  installed,  together  with  a  new  1,500- 
kilowatt  generator.  The  line  wires  are  carried  to  the 
high  tension  switchboard  at  the  rear  of  the  station  on 
high  tension  insulators  supported  by  framings  that  hang 
from  the  roof  girders,  and  the  usual  facilities  are  pro- 
vided to  afford  safety  and  celerity  in  the  handling  of 
both  the  high  and  low  tension  sides  of  the  transformers. 
These  latter  are  of  the  same  type  and  size  as  those 
installed  at  the  power  house,  with  the  exception  that 
the  primaries  take  either  9,600  or  16,600  volts,  accord- 
ing to  whether  connected  in  delta  or  Y,  while  the 
--econdaries  deliver  2,200  volts  in  three-phase  current, 
which  is  the  potential  used  on  all  the  lighting  and  power 
distributing  circuits  in  and  about  Rossland. 

Here  may  be  explained  the  very  meritorious  method 
which  the  electrical  engineer  of  the  West  Kooten;iy 
Power  Company,  has  devised  for  applying  the  air  blast 
to  the  transformers  at  the  power  house  and  at  the 
Rossland  sub-station.  As  in  the  power  house,  the 
blast  is  supplied  by  three  sixty-inch  blowers,  each 
driven  by  belting  from  a  two  horse  power  loo-volt 
induction  motor.  Instead  of  carrying  this  air  blast  to 
the  transformers  through  small  air  ducts  as  is  usually 
done,  the  engineer  of  the  Kootenay  plant  has  provided 
subways  large  enough  for  a  man  to  enter  and  move 
about  in.  The  manner  in  which  the  blowers  supply  air 
to  these  subways  is  shown  in  the  end  elevation  of  the 
sub-station,  while  the  subways  themselves,  as  is  shown 
in  the  side  elevation,  extend  in  line  with  and  directly 
under  each  row  of  step-down  transformers.  The  idea 
of  this  arrangement  will  be  understood  when  it  is  stated 


Fig. 


-Interior  of  Sub-Station  at  Rossland. 


that  each  week  the  transformers  are  cut  out  of  service 
one  by  one  and  the  air  ducts  in  them  are  each  and 
every  one  examined  and  cleaned  by  a  man  who  enters 
the  subway  in  order  that  he  may  have  access  to  the 
lower  end  of   the    air    ducts    in    the   transformer.      His 
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work  in  cleaning  the  transformers  is  lacilitateJ  hy  the 
use  of  compressed  air,  which  is  obtained  in  both  the 
power  house  and  the  sub-station  from  a  single  drill 
compressor  driven  bv  an  induction  motor.  It  is  sate  to 
say  that  so  long  as  this  method  of  transformer  examina- 
tion and  cleaning  is  faithfully  carried  out  the  Kootenay 
transmission  will  never  lose  a  transformer  from  the 
choking  of  its  air  ducts.  Slides  for  regulating  the 
amount  of  air  to  be  delivered  to  each  transformer  are 
provided,  and  of  course  the  subway  is  always  air  tight, 
and  the  man  who  cleans  the   transformers    is  under  the 
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Fig.  3. — Floor  Plan  of  Slb-Station  at  Rossland. 

increased  atmospheric  pressure  of  the  air  blast  while  at 
his  work. 

The  photograph  showing  the  interior  of  sub-station 
was  taken  shortly  after  the  plant  started  operations,  and 
since  then  important  additions  have  been  made.  The 
distributing  switchboard  at  the  right  in  the  rear  has  had 
new  panels  added  to  it  to  accommodate  other  circuits. 
The  third  blower  has  been  added,  and  immediately  in 
front  of  it,  as  shown  in  the  floor  plan  of  the  sub-station 
in  Fig.  3,  has  been  placed  the  induction  regulator  by 
means  of  which  the  potential  of  the  outgoing  lighting 
service  is  controlled    by    the    sub-station    attendant   in- 
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Fig.  4. — End  Elevation  of  Sib-Station  at  Rossland. 

dependent  of  the  power  house.  This  is  a  new  device 
of  the  General  Electric  Company,  bearing  the  designa- 
tion "type  I.  R.  T.,  class  4-20-60,  form  A."  It  is 
wound  for  seventy  amperes  per  phase  at  2,200  volts, 
and  has  a  range  of  220  volts  in  either  direction.  It  is 
described  as  consisting  of  an  induction  motor  with  a 
vertical  shaft,  which  is  connected  through  bevel  and  ■ 
worm  gearing  to  the  shaft    of   a    pilot  motor  placed  on 


top  of  the  case  so  that  the  rotor  of  the  induction  regu- 
lator may  be  made  to  turn  :i  given  arc  in  either  direc- 
tion, and  in  so  turning  raises  or  lowers  the  electro- 
motive force  in  the  primary  mains  passing  through  the 
stator  windings  as  desired.  The  pilot  motor  is  mani- 
pulated   from     a      single     double-pole,      double-throw 


Fig.  5. — SinE  Elevation  01    Sii;-Si\iion   \\  Rossland. 

reversing  switch  placed  on  the  switchboard  ;  and  this 
motor  too  is  an  induction  motor.  All  details  of  this 
novel  regulator,  together  with  those  of  the  limiting 
switch  placed  thereon,  are  given  in  Fig.  i  1.  .Xt  present 
this  regulator  is  used  only  on  the  lighting  circuits,  nor  is 
its  use  contemplated  on  the  power  service. 

All  the  electric  lighting  in  Rossland,  in  both  arc  and 
incandescent  services,  is  rendered  from  alternating 
circuits,  and  indeed  the  only  use  to  which  direct  currents 
are  put  in  the  Kootenay  plant  is  tor  the  excitation  of 
generators  and  synchronous  motors.  The  electric 
lighting  load  reaches  a  maximum  of  nearly  400  horse 
power.  Enclosed  alternating  arc  lamps  are  used  ex- 
clusively,   and    these    are    burned     from     the     1  10-volt 


Fig.  6. — Tvtical  Chart  of  Voltage  Regulation. 

commercial  circuits.  The  ultimate  distribution  is  on 
the  Edison  three-wire  system  through  the  use  of  type 
H  transformers,  taking  either  1,400  or  2,080  volts  on 
the  primary  and  delivering  230  volts  across  the  outsides 
of  three-wire  service.  The  utmost  care  has  been 
exercised  in  preserving  the  balance  on  the  three-wire 
distribution  circuits  as  well  as  in  balancing  the  primaries 
of  the  commercial  transformers  on  the  three-wire, 
three-phase,  2,200-voIt  circuits,  and  this  balancing  has 
been  carried  out  so  well  that  it  has  never  been  observed 
that  the  phases  of  the  2,200-volt  circuits  have  been 
more  than  10  amperes  out  of  balance. 

As    stated    heretofore,    the    principal    interest   in  the 
Kootenay-Rossland  transmission  centers  in   its  applica- 
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tion  of  electric  power  for  mining  and 
milling  purposes,  the  most  notable 
installations  being  in  the  properties 
of  the  War  Eagle  Mining  and  De- 
velopment Company,  the  British 
Columbia  Bullion  Extracting  Com- 
pany-, the  British  American  Corpora- 
tion, and  the  Gertrude,  Big  Three 
and  Iron  Mask  mines.  These  six 
properties  alone  consume  about  seven- 
teen hundred  horse  power  in  the 
operation  of  hoists,  compressors, 
crushers,  conveyors,  ventilating 
blowers  and  in  electrolytic  work. 
The  bulk  of  this  power  is  delivered  by 
induction  motors,  for,  as  a  general 
rule,  synchronous  motors  have  been 
applied  only  to  the  driving  of  com- 
pressors. 

Fig.  7  gives  a  general  view  of  the 
controller  of  the  War  Eagle  hoist, 
which  will  be  seen  to  be  a  standard 
General  Electric  induction  motor.  It 
is  a  three-phase  equipment  operated 
at  2,300  volts,  has  twenty-four  poles 
and  delivers  three  hundred  horse- 
power at  three  hundred  revolutions 
per  minute.  Its  technical  designa- 
tion is,  therefore,  "I  24-300-300  form 
A."  The  rotor  shaft  is  geared  to  a 
Ledgerwood  type  double  drum  hoist 
through  double  reduction  gearing, 
having  a  ratio  of  reduction  of  300  to 
40.  The  War  Eagle  shaft  is  at 
present  down  a  little  beyond  the  600- 
foot  level  and  the  maximum  load 
raised  amounts  to  eight  tons,  in- 
cluding the  load,  cage  and  rope,  the  speed  being 
720  feet  per  minute  for  this  load. 

Interest,  of  course,  centres  in  the  method  of  speed 
control,  each  technical  detail  of  which  is  fully  shown  in 
the  accompanying  illustrations.  Secondary  control  is 
used  exclusively  ;  that  is,  no  effort  whatever  is  made  to 
control  the  primary  current,  while  the  secondary  current, 
or  that  induced  in  the  rotor  circuit,  is  varied  by  the 
introduction  of  external  resistance.  The  controller 
proper,  shown  in  Fig.  7,  is  a  duplex  one,  inasmuch  as 
the  movement  of  the  controller  handle  manipulates 
both  the  primary  and  secondary  circuits  of  the  motor, 
the  former  for  making,  breaking  and  reversing,  and  the 


Fig. 


Fig.  8. — Front  \ieu    ok  External  Resistance  Board. 


View  of  Controller  for  iNnicxiON  Motor  for  War  Eagle  Mine. 

latter  for  the  control  of  the  variable  external  resistance. 
The  controller  on  the  high  tension  or  stator  side 
operates  in  a  bath  of  mineral  oil.  The  secondary 
windings  are  led  to  three  collector  rings  placed  on  the 
shaft  with  the  rotor,  and  upon  these  lings  bear  carbon 
brushes  which  cover  about  90  degrees  of  the  surface  of 
the  rings,  this  being  a  necessary  procedure  because  of 
the  heavy  ampereage  to  be  taken  off.  The  maximum 
secondary  electromotive  force  obtained  is  in  the  neigh- 
borhood of  seventy  volts.  From  the  rotor  brushes  the 
current  is  carried  to  the  low  tension  side  of  the  con- 
troller, through  which  resistance  may  be  cut  in  or  out 
of  the  rotor  windings  in  ten  steps.  The  resistance 
consists  of  cast  iron  grids  arranged  upon  a  large  slate 
resistance  board  as  shown  in  Figs.  8  and  9.  With  the 
maximum  load  of  eight  tons  gross  at  a  speed  of  720 
feet  per  minute  the  current  reaches  a  maximum  of  iio 
amperes  per  phase,  dropping  back  to  90  amperes  as 
the  load  decreases  by  reason  of  the  cage  nearing  the 
surface.  With  a  load  of  men  the  maximum  current  is 
70  amperes  per  phase. 

The  principle  under  which  variable  speed  is  attained 
in  the  operation  of  this  induction  motor  is  found  in  the 
fact  that  while  in  the  synchronous  motor  exact  syn- 
chronism between  the  motor  and  the  generator  must 
always  be  maintained,  yet  the  induction  motor  is  so 
constituted  as  to  be  nearly  independent  of  any  magnetic 
slippage  that  may  exist  between  its  stator  and  rotor. 
When  under  full  speed  the  motor  is  practically  in  syn- 
chronism with  the  generator,  but  with  the  generator 
speed  constant  a  variable    speed    in    the    motor  is  best 
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attained  by  the  introduction  of  methods  that  will  pro- 
vide variable  slippage  as  desired,  for  the  greater  the 
slippage  the  slower  will  be  the  speed  of  the  rotor.  The 
equipment  at  the  War  Eagle  hoist  is  so  controlled  that 
the  speed  of  the  motor  may  be  varied  from  forty  revolu- 
tions or  less  per  minute  to  its  full  speed  of  three  hun- 
dred revolutions. 

It  will  be  seen  that  the  high  and  low  tension  con- 
trollers are  geared  together,  this  being  done  in  such  a 
manner  that  both  are  actuated  at  proper  intervals  by 
the  manipulation  of  a  single  controller  handle.  The 
only  function  of  the  electrical  equipment  is  that  of 
hoisting,  for  as  the  cages  are  balanced  one  against  the 
other,  it  is  the  rule  that  power  is  applied  for  either 
direction  of  rotation.  Braking  is  done  through  the 
application  of  band  brakes  by  means  of  the  hand  levers 
shown  in  the  illustration. 

The  subjoined  diagram  of  circuit  connections  shows 
the  development  of  the  reversing 
cylinder  as  applied  to  the  high 
tension  controller.  The  head 
board  of  this  controller  has  six 
terminal  lugs,  those  numbered  i, 
of«c«T«'     2    and    3   being    for    the    service 

■  leads,  while  those  numbered  4,  ^ 

and  6  are  carried  to  the  motor- 
The  controller  applies  the  full  line  potential  of  2,300 
volts  to  the  stator,  and  it  serves  not  only  as  ,a  make 
and  break  switch  but  also  as  a  pole  changer  for  revers- 
ing. The  short  circuiting  of  terminals  i  to  4,  2  to  6, 
and  5  to  3,  causes  a  given  direction  of  rotation,  while 
the  short  circuiting  of  terminals  1  to  4,  2  to  5,  and  3  to 
6  causes  an  opposite  direction  of  rotation,  all  as  shown 
in  the  attached  circuit  diagram.  Mineral  seal  or  any 
high  grade  transformer  oil  may  be  used  for  the  bath  for 
this  high  tension  controller,  which  gives  perfect  satis- 
faction in  operation. 

The  connections  of  the  circuits  by  means  of  which 
external  resistance  may  be  cut  in  and  out  of  circuit  with 
the  rotor  windings  through    the  low   tension   controller 


are  oullined  In  lij^.  10,  and  in  Fig.  13  is  given  the 
assembly  diagram  of  the  stationary  cast  iron  resistance 
as  mounted  on  the  slate  resistance  board  shown  in 
front  and  back  views  in  Figs.  8  and  g.  It  must  be 
understood  that  the  terminals  at  the  bottom  of  the  slate 
panels  appearing  in  the  upper  portion  ot  Fig.  10  are  the 
same  as  those  shown    at    the    bottom  of  F"ig.  13.     The 


Fig.  10. — Connections  of  Induction  Hoist  Motor  and 
C0NTR01.1.ER. 

resistance  strips  shown  so  clearly  in  Fig.  9  consist  of 
cast  iron  grids,  each  in  three  waves,  having  a  sectional 
area  of  about  }i  by  S's  inches  and  which  have  a  running 
length  of  about  sixty  inches.  These  grids  stand  out 
from  the  board  about  14  inches  and  they  are  in  23 
vertical  rows  by  18  horizontal  ones,  and  while  the 
average  cross  section  is  as  given,  it  varies  slightly 
above  and  below  that  figure  according  to  the  ampere- 
age  carried. 

Reverting  to  the  scheme  of  low  tension  controller  and 


Fic.  9.— B.\CK  View  of  External  Resistance  Board. 


To  Sgconcl&t-N  of 


Fig.   II.— Connections  of  Indiction  Regulator. 

resistance  switchboard  connections  outlined  in  Fig.  10, 
the  leads  from  the  slip  rings  on  the  shaft  of  the  motor 
are  carried  to  three  sets  of  contact  plates  placed  on  the 
controller  cylinder  in  ordinary  arrangement,  and  upon 
these  contact  plates  play  the  contact  fingers  which 
carry  current  successively  to  the  resistance.  Three 
posts  are  erected  in  the  controller,  each  of  which  carries 
a  set  of  ten  contact  fingers,  and  two  of  the  sets  are 
shown  in  Fig.  7.  As  stated,  the  maximum  potential 
broken  by  the  low  tension  controller  is  about  seventy 
volts  and  t'i     £-  irking  is  inconsequential. 
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One  who  is  interested  could  spend  hours  in  watching 
the  operation  of  this  hoist.  It  is  easily  handled  by  one 
man,  who  finds  himself  wfth  much  less  to  do  than  has 
the  motornian  on  an  electric  railway.  In  fact,  the 
operation  of  the  War  Eagle  hoist  finds  greater  resem- 
blance to  street  railway  practice  than  one  would 
imagine.  The  controller  is  manipulated  with  the  same 
ease  and  celerity  that  attends  the  handling  of  a  street 
railway  controller,  and  it  is  more  simple  than  the 
modern  street  railway  controller  in  one  regard,  and  that 
is  the  fact  that  reversal  is  accomplished  by  the  moving 
of  the  controller    handle  in    a    reverse  direction    rather 

than  in  the  throwing  of 
a  special  lever.  .'\t 
"■  trl"<f^;ar  '  times  when  men  are  on 
the  cage  the  hoist  is 
"kicked"  along  by  the 
momentary  application 
of  power  to  the  motor, 
which  enables  it  to  be 
run  at  much  slower 
speed  even  than  that 
possible  with  the  con- 
troller on  the  first  notch.  At  other  times,  in  hoisting 
ore,  a  dead  load  of  five  tons  of  which  is  almost  always 
carried,  the  motor  will  be  brought  up  to  speed  in  a  very 
few  seconds  and  this  without  any  abnornal  inrush  of 
current,  for,  as  stated,  during  the  writer's  observations 
of  the  operation  of  the  equipment  under  all  conditions 
of  service,  the  motor  intake  did  not  exceed  no  amperes 
per  phase.  The  motor  has  an  efficiency  of  92  per  cent, 
and  a  full  load  power  factor  of  88  per  cent.,  while  at 
the  slowest  speed  the    power    factor  ^may^droptojpos- 
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Fig.  12. — Connections  OF  LiiMiriNc. 
Switch. 


illustrated  in  Fig.  15.  Three-phase  current  at  2,300 
volts  is  applied  to  this  motor,  which  runs  at  200  revolu- 
tions per  minute.  It  is  of  the  revolving  armature  type, 
has  thirty-six  poles,  and,  consequently,  bears  the 
designation  "A  P  36-300-200."  A  General  Electric 
multipolar  exciter,  not  shown  in  the  illustration,  is 
driven  from  a  large  pulley  on  the  free  end  of  the  motor 
shaft,  and  this  exciter  has  an  output    of   nine  kilowatts 
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Fig.   13. — Assembly  Diagram  of  Stationary  Cast  Iron 
Resistance. 

at  125  volts  when  operated  at  1,450  revolutions  per 
minute.  The  compressor,  which  is  of  a  double  duplex 
type,  is  driven  through  independent  ropes  applied  direct 
as  shown  in  the  illustration. 

The  method  originally  installed  for  starting  the  syn- 
chronous motor  is  also  shown  in  the  illustration  given, 
and  it  consisted  of  a  thirty  horse  power  induction  motor 
belted  to  a  counter  shaft  through  a  friction  clutch, 
this  shaft  carrying  a  spur  gear  by  means  of  which  the 
armature  was__brought  up  to  speed.      It  can  not  be  said 


Fig.   14. — General  \'ie\v  of  Induction  Hoists  at  War  Eagle  Mine. 


sibly  between  sixty  and  seventy  per  cent.,  but  of  this 
last  statement  no  direct  data  is  available  at  present. 
Current  for  the  operation  of  the  entire  War  Eagle 
equipment  is  sold  by  contract,    i.e.,  on  flat  rates. 

The  next  feature  of  interest  in  the  electrical  installa- 
tion at  the  War  Eagle  mine  is  found  in  the  300-kilowatt 
synchronous  motor    operating    the    40-drill   compressor 


that  this  equipment  has  been  satisfactory,  although  it  is 
in  practical  operation.  The  difficulties  in  its  use  rest, 
first,  in  the  fact  that  in  bringing  the  armature  up  to 
synchronism  the  compressor  must,  as  well,  be  brought 
up  to  speed  ;  and  second,  the  30  horse  power  motor  is 
too  small  for  the  duty  required.  It  takes  most  exactly 
eight  minutes  to  bring  the  motor  up  to  synchronism,  in 
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doing  which  ihe  30  liorse  power  induction  motor  delivers 
from  120  to  I  jo  horse  power,  and,  incidentally,  has  its 
temperature  raised  to  a  point  somewhere  above  that 
conducive  to  a  ripe  old  age.  Although  the  small  motor 
was  still  in  service  at  the  time  of  the  writer's  visit  to  the 
mine,  it  was  shortly  to  be  replaced  by  one  having  more 
than  double  its  capacity.  It  should  be  stated  in  justice 
to  the  engineer  of  the  Kootenay  company  that  the 
starting  device  here  discussed  was  not  of  his  design  or 
sanction.  With  the  exception  of  the  time  consumed  in 
starting,  the  equipment  gives  the  best  of  satisfaction. 
A  number  of  small  motors  ranging  up  to  20  horse  power 
in  capacity  are  used  in  and  about  the  War  Eagle  mine 
for  ventilating  purposes,  driving  conveyors,  etc.,  and 
all  these  motors  are  of  the  induction  type  except 
that  on  the  compressor. 

.At  the  Iron    Mast    mine  is  a   75-kiIowatt    "S.K.C." 
synchronous  motor,  made  by  the    Royal  Electric    Corn- 


Extraction  Company  has  one  50  horse  power  in- 
duction motor  driving  a  rock  breaker,  and  one 
75-kilowatt  synchronous  motor  operating  all  machinery 
about  the  mine,  including  generators  for  electrolytic 
work. 

These  motors,  as  well  as  all  others  referred  to  here- 
after, are  of  Canadian  General  Electric  manufacture. 
In  the  properties  of  the  British-.American  corporation 
are  four  150  horse  power  induction  motors,  each 
operating  a  double  drum  hoist  through  equipments 
which  are  in  every  way  similar  to  those  at  the  War 
Eagle  mine.  .All  underground  work  in  and  about 
Rossland  is  operated  at  220  volts.  .Aside  from 
mining  work,  the  principal  power  installation  is 
that  of  the  general  machine  shop  of  Cunliffe  & 
-Ablett,  where  a  50  horse  power  induction  motor  is 
installed.  There  are  many  small  motors  ranging 
from    one    to    five   horse    power    in   size    for    furnishing 
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Ku..   ij. — View  of  400-H.p.  Svnchronois  Motor,  Driving  40-DRiLL  Compressor  at  War  Eaou.  .Mi.nii. 


pany,  of  Montreal.  It  is  a  two-phase  motor,  with 
connections  altered  for  three-phase  service,  and  is 
started  through  an  "S.K.C."  induction  motor  and 
water  rheostat,  both  of  which  appear  in  the  illustration 
shown  in  Fig.  16.  The  water  rheostat  consists  of 
three  fan-shaped  blades  plunged  edgewise  into  a  three- 
compartment  tank  of  water,  thus  enabling  the  water 
resistance  cut  into  each  leg  of  the  three-phase  circuit 
to  be  varied  according  to  the  depth  of  immersion.  The 
75-kilowatt  motor  is  belted  to  a  jack  shaft  in  the 
manner  shown,  which  drives  two  double-acting  com- 
pressors having  a  combined  capacity  of  ten  drills.  This 
is  the  only  Stanley  equipment  on  the  West  Kootenay 
circuit,  and  its  service  is  most  reliable. 

In  the  Big  Three  mine  is  a  75-kilowatt  General 
Electric  synchronous  motor,  driving  a  seven-drill  com- 
pressor in  the  manner  shown  in  Fig.  17,  while  at  the 
Gertrude  mine  is  a  50  horse  power  induction  motor 
operating   a    hoist.       The     British     Columbia    Bullion 


of  light  power  in  different  industries  in  Rossland. 
One  of  the  most  interesting  points  to  be  brought  out 
by  the  Kootenay-Rossland  transmission  is  the  de- 
monstration of  the  fact  that  the  operation  of  syn- 
chronous and  induction  motors  in  large  units  for  the 
driving  of  hoists  and  compressors  will  not  necessarily 
create  serious  disturbance  in  the  voltage  of  the  distri- 
bution circuits,  provided  high  voltage,  ample  fly-wheel 
effect  and  capacity  prevails.  During  daylight  the 
power  and  lighting  circuits  are  operated  in  parallel, 
although  they  are  separated  and  operated  independently 
from  the  power  house  by  night.  The  War  Eagle 
hoist,  however,  is  operated  on  an  independent  circuit 
by  day,  but  at  night  it  is  cut  into  the  power  circuit  at 
the  Rossland  sub-station.  The  result  of  this  arrange- 
ment is  shown  in  the  reproduction  of  the  recording 
voltmeter  chart  shown  in  Fig.  6,  which  is  that  of  the 
lighting  circuit.  From  6:45  p.m.  to  5:00  a.m.  the 
chart  shows  the  regulation  of  the  lighting  circuit  when 
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-Stanley  100  Horse  Power  Synchronois  Motor,  Driving  io-Drill 
Compressor  at  the  Iron  Mask  Mine. 


on  an  independent  line  from  the  power  house.      .At  5:00  THE    CANADIAN    ELECTRICAL 

a.m.  the  War    Eagle    hoist    is    taken    from    the  power  ASSOCIATION. 

circuit  and  put  on    an    independant    line    to    the  power  Under  the  direction  of  the  new  president,   Mr.  A.  A. 

house,  and  the  remaining  power  load  is  coupled  in  with      Dion,  a  meeting  of  the  Executive  of  the  above  Associa- 

the  lighting  load  and  carried    on  the  second  line  to  the      tion  was  held  at  the    Russell    House,   Ottawa,  on    Sep- 

power  house.     The  voltmeter  curve, 

therefore,    from    5:00    a.m.   to  6:45  ^BBP^H'^'^'^^^'^^^?^^''*^^?!^?'^^''^^ 

p.m.,  shows    the    regulation    of  the 

plant    when    all   power  with   the  ex- 
ception of   that    for  the  War  Eagle 

hoist    is    in    parallel   with    the    day- 
lighting    load.      The    chart    given  is 

that     for     an     ordinary     day,      and, 

indeed,    the    charts    run    so     evenly 

from  day    to    day    that  each  almost 

duplicates    the    other.      The    day  in 

question    there    were    in    operation 

from    5:00   a.m.  to  6:45  p.m.  three 

100  horse  power  syochronous  motors 

with  an  average    load  of   280  horse 

power    on    compressor    work  ;     five 

50    horse    power    induction    motors 

with  an    average    load  of   210  horse 

power  on  the    same,  three  of  which 

were     on     hoists  ;      three    30    horse 

power    induction     motors     with     an 

average    load    of   76    horse    power, 

and  one    40    horse  power  induction 

motor  carrying    an  average  load  of 

32  horse  power.     The   lighting  load 

consisted  of  300    horse    power,    which    is   high  in   pro-      tember    14th.      Besides     closing    up     satisfactorily    all 

portion  to  the  night  lighting  load  because  of  the   heavy      matters  in  connection  with  the    last  annual   convention, 

24-hour  load  carried.      The  repot  t  from    the  generating      the  committee  discussed  at  some  length  the  work  which 

station    for    the    same    day    shows  that    the    variation      should    engage    the  attention  of  the  Association  during 

reached  108  amperes    at    1 10  volts,  or  an  approximate      the    present    Association    year.      This    work    has    been 

variation  of  205    horse    power,    considering    which    the      allotted    to    various    committees,    which    will  be  called 

regulation  is  remarkably    good.     The    secret    of  this  is      together  at  an  early    date. 

The  Committee  on  Meters  has 
been  requested  to  devise  some 
satisfactory  scheme  for  the  re- 
inspection  of  meters  which  will 
entail  less  expense  upon  the 
lighting  companies  than  is  imposed 
by  the  existing  regulations.  The 
Government  Inspection  Department 
is  understood  to  be  desirous  of 
meeting  the  wishes  of  the  companies 
in  this  regard,  if  a  satisfactory 
scheme  can  be  propounded.  The 
view  urged  by  the  Association,  as 
representing  the  companies,  is  that 
the  present  inspection  fees  should 
cover  the  cost  of  re-inspection 
during  the  period  for  which  the 
meters  are  sealed,  or  that  if  a 
second  fee  be  necessary,  it  should 
be  for  a  nominal  amount.  Ex- 
perience is  said  to  have  demon- 
strated that  watt  meters  do  not 
accumulate  as  much  dust  and  con- 
sequently are  less  liable  to  disar- 
rangement   with   the   alternating  as 


Fig. 


-100  Horse  Power  Synchronous   Motor,   Driving  Seven-Drill 
Compressor  at  the  Big  Three  Mine. 


stated  to  lie  in    always    maintaining    a  high   voltage  in  with  the  direct  current. 

relation  to    the    motor    ratings,    with    ample   generator  ^ 

and  wheel  capacity.  A  public  meetingr  was  held  in  the  village  of  Erin,  Ont.,  recently 

■  to  discuss  the  question  of  installing- an  electric    plant    for  lighting 

The  construction  of  electric  railways    in  Chatham    and   Sarnia,  the  streets.     A  committee  was  appointed  tp  ascertain    the  cost  of 

Ont.,  is  being  advocated.  lighting  '"  other  places. 
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•An  illustration  ot  the  t;ro\vinfj  applica- 
steam  PiougtaiDE.     tion    of  steam   power    for    ■ifjricuttural 

purposes  was  given  last  montli  at 
Morden,  Manitoba,  where  a  test  was  made  by  the 
Canadian  Pacifii;  Railway  Company  of  a  steam  ploutjh. 
The  machine  moved  at  a  speed  of  one  and  oiK'-quarter 
miles  per  hour,  and  dragged  after  it  a  gang  of  ten 
plouufhs,  which  turned  over  a  width  of  twelve  feet  of 
earth,  of  the  depth  of  four  inches.  The  fuel  used  was 
the  herbage  which  had  grown  on  the  prairie  common 
to  the  western  country,  and  which  had  been  cut  down  a 
few  days  previously.  We  ate  told  that  the  fly-wheel 
moved  at  the  speed  of  203  revolutions  per  minute,  and 
the  driving  wheel  of  the  machine  at  four  and  one-half 
revolutions.  At  the  speed  at  which  the  test  was  made, 
the  ploughing  done  in  one  day  would  be  about  20 
acres.  As  the  price  paid  for  ploughing  in  the  North- 
West  is  said  to  be  about  three  dollars  per  acre,  it  would 
seem  that  trom  the  point  of  economy  the  steam  plough 
is  a  success.  That  they  will  come  into  more  general 
use  is  almost  a  certainty.  In  Germany,  for  instance, 
steam  ploughing  is  said  to  be  very  largely  adopted. 
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In  dynamo   design,    a   debatable  ques- 

^"*  cm"."**"'  t'°"  »^  "^«  present  time  is  the  relative 
superiority  of  moving  or  fixed  coils. 
Elsewhere  in  this  issue  Mr.  W.  .'\.  Johnson  presents 
arguments  in  favor  of  the  type  of  machine  with  station- 
ary wire,  contending  that  the  two  coil  inductor  alter- 
nator overcomes  the  objections  of  bad  regulation  and 
over-heating  which  may  be  made  against  the  single 
coil  machine.  In  European  countries  this  question  is 
also  receiving  some  attention,  and  it  has  by  no  means 
been  decided  which  method  ot  construction  possesses 
the  greater  merit.  Although  the  idea  of  the  inductor 
alternator  was  conceived  twelve  years  ago,  it  is  only 
recently  that  a  machine  of  this  pattern  became  one  of 
the  Standard  types  of  the  Brush  Company.  They  have 
now  been  installed  in  some  of  the  largest  electrical 
works,  and  are  said  to  be  giving  satisfaction.  On  the 
other  hand,  a  correspondent  writes  to  a  British  exchange 
that  there  is  a  tendency  on  the  part  of  Swiss  dynamo 
makers  to  return  to  the  revolving  coil  machine.  We 
are  not  told,  however,  whether  or  not  more  than  one 
field  has  been  employed. 


Dr.  N.  H.  Edgerton,  of  Philadelphia, 
The  Storage  Battery,  is    building    a    factory    in    the    city     of 

Hamilton,  Ontario,  for  the  manufac- 
ture, on  a  somewhat  extensive  scale,  of  the  high  tension 
battery  of  which  he  is  the  inventor.  Considering  the 
limited  demand  as  yet  in  Canada  for  the  storage 
battery,  this  is  a  strong  indication  of  the  faith  of  Dr. 
Edgerton  in  the  future  of  storage  batteries  generally 
and  of  his  invention  in  particular,  .^s  it  is  said  to  be 
the  intention  to  employ  some  fifty  workmen,  the  ques- 
tion ot  a  market  for  the  output  of  the  manufactory 
suggests  itself.  This  is  in  part  answered  by  the  fact 
that  the  Cataract  Power  Company,  which  has  already 
secured  control  of  several  electric  railways  in  and 
around  Hamilton  and  contemplate  building  other  new 
roads,  are  very  likely  to  install  a  storage  battery 
system  as  an  auxiliary  to  their  railway  power  plant. 
From  this  it  may  be  judged  that  the  promoters  of  this 
manufactory  anticipate  a  much  greater  use  of  the 
storage  battery  for  railway  purposes,  not  for  direct 
operation,  for  which  they  have  not  been  found   satisfac- 
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tory,  but  as  an  auxiliary  plant.  If  the  storage  battery 
should  be  employed  in  this  manner  by  the  Cataract 
Power  Company  and  be  found  satisfactory,  it  will 
undoubtedly  result  in  other  companies  following  in 
their  footsteps,  and  will  give  encouragement  to  the 
storage  battery  industry  in  Canada. 


current,  and  thereby  ozonized,  into  the  water  to  be 
purified.  The  cost  is  given  as  .028  of  a  cent  to  steri- 
lize one  cubic  yard  of  water,  which  certainly  seems  very 
reasonable. 


Extension otcana-    ^HE  Dominion  government  is  about  to 
dian  Telegraph      undertake    the     construction    of    two 
''^*"°'  quite    important  extensions   to  its  tele- 

graph system,  both  of  which  will  involve  rather  uncom- 
mon engineering  features.  One  of  these  is  a  line  from 
Lake  Bennett  to  Dawson  city,  in  the  Yukon  district, 
for  which  three  hundred  and  thirty  thousand  pounds,  or 
one  hundred  and  sixty-five  tons,  of  iron  wire  will  be 
required.  The  second  is  the  extension  of  the  Gulf 
of  St.  Lawrence  telegraph  system  from  Big  Roumaine, 
Quebec,  to  Chateau  Bay,  Labrador,  opposite  Belle  Isle, 
a  distance  of  315  miles,  and  which  has  been  frequently 
asked  for  by  the  shipping  interests.  In  connect. 3n 
with  the  latter  extension,  it  is  not  improbable  that 
wireless  telegraphy  will  be  employed  to  communicate 
between  Chateau  Bay,  on  the  Labrador  coast,  and 
Belle  Isle.  It  is  said  that  the  experts  are  as  yet  un- 
decided as  to  how  the  connection  will  be  made.  The 
laying  of  a  cable  would  be  the  most  simple  method,  but 
it  is  feared  that  it  might  be  broken  by  the  grounding  of 
icebergs  in  this  narrow  strait.  About  the  only  alter- 
native, therefore,  seems  to  be  the  adoption  of  a  system 
of  wireless  telegraphy,  and  this  course  is  understood  to 
be  under  consideration.  The  demonstrations  that  have 
been  made  of  this  system  would  seem  to  place  its  prac- 
ticability beyond  question,  and  its  adoption  in  Canada  to 
a  greater  or  less  extent  may  be  expected  to  follow  in  the 
near  future. 


The  Cataract  Power  Company  have 
umping     a^T   y    ^^g^g    another   proposition    to    the  city 

council  ot  Hamilton  to  pump  the  water 
supply  of  the  city  by  means  of  electricity,  instead  of 
steam,  now  employed.  The  revised  offer  is  said  to 
be  more  favorable  than  the  previous  one,  and  there  is  a 
probability  that  eventually  satisfactory  terms  for  per- 
forming the  service  will  be  reached.  The  Cataract 
Power  Company  contends  that  by  the  introduction  of 
electric  power  a  considerable  saving  in  cost  of  operation 
can  be  effected.  The  pumping  of  water  by  electricity, 
not  a  new  idea,  opens  up  another  field  for  the  central 
station  manager  to  exploit  in  his  search  for  a  market  for 
the  output  of  his  station.  Where  the  water  supply  is 
pumped  by  electricity,  it  may  be  found  expedient  by 
some  cities  and  towns  to  adopt  a  system  of  water  puri- 
fication by  means  of  the  electric  current.  We  observe 
that  in  St.  Louis  such  a  method  has  been  adopted  with 
satisfactory  results.  The  system  consists  in  admitting 
the  water  to  be  purified  into  a  tank  divided  into 
small  compartments.  In  each  of  the  latter  a  pair  of 
electrodes  are  located,  the  positive  being  attached  to 
the  bottom  of  the  compartment,  while  the  negative 
floats  upon  the  surface  of  the  liquid.  As  these  re- 
ceptacles are  presumably  non-conductors  of  electricity, 
when  the  current  is  turned  on  it  naturally  passes 
through  the  water  from  the  positive  to  the  negative 
electrode,  and  by  decomposing  it  liberates  hydrogen, 
which  escapes  to  the  surface,  carrying  with  it  all  foreign 
matter  and  impurities.  In  Paris,  Franre,  the  Tindal 
system  is  in  use.  This  consists  in  forcing  air  that  has 
been  subjected  to  the   action  of  a   high   tension  elecric 


The  Canadian  Manufacturer,  apparent- 
The  Record  of        ,         ...    ^<         ••      ,      c  •        lu     r 

Acetylene  y  ^^''"  ^"^  object  ot  securmg  the  favor 

and  incidentally  the  advertisements  of 
the  manufacturers  of  acetylene  gas  machines,  charged 
this  journal  with  having  misrepresented  the  extent  of 
the  development  of  acetylene  lighting  by  publishing 
statistics  compiled  by  the  Canadian  Electrical  Associa- 
tion. Our  answer  showed  clearly  that  no  responsibil- 
ity attached  to  us  for  the  correctness  or  otherwise  of 
these  statistics,  which  were  published  as  a  part  of  the 
proceedings  of  the  Canadian  Electrical  Association  con- 
vention. The  Manufacturer,  evading  entirely  this,  the 
main  point,  in  our  reply,  returns  to  the  attack  in  this 
manner:  "Our  esteemed  contemporary  gives  itself 
away,  for  in  the  very  letter  that  it  alludes  to  from  a 
manufacturer  of  acetylene  gas  machinery,  data  is  given 
that  disproves  the  assertion  that  there  are  only  155 
machines  in  use  in  Canada.  If  the  Electrical  News 
desires  to  verify  its  unverified  statement,  we  will  have 
pleasure  in  giving  it  the  names  of  a  few  Canadian  con- 
cerns whose  annual  output  each  is  in  excess  of  the 
gross  number  mentioned  in  the  statement  alluded  to." 
As  to  the  correctness  or  otherwise  of  the  statistics 
published,  the  editor  of  The  Manufacturer  should  have 
addressed  himself  to  the  Canadian  Electrical  Associa- 
tion, under  whose  direction  the  figures  were  compiled 
and  given  to  the  public.  Incidentally  it  might  be  men- 
tioned that  the  editor  of  The  Manufacturer  "gives  him- 
self away  "  when  he  alludes  to  data  given  in  the  letter 
of  a  manufacturer  of  acetylene  apparatus,  mentioned  in 
our  previous  reply,  which  letter,  through  an  oversight, 
was  not  published  in  our  September  number. 


LIQUID  AIR. 

Prior  to  1887,  says  the  Engineer,  air  was  thought  to 
be  a  permanent  or  incondensable  gas,  but  it  was  lique- 
fied simultaneously  by  Messrs.  Pictet  and  Caillete  at  that 
time,  though  at  an  enormous  expense.  About  200 
years  ago  the  lowest  temperature  thought  to  be  obtain- 
able was  produced  by  a  mixture  of  snow  and  ice,  and 
was  used  by  Fahrenheit  in  establishing  a  zero  for  his 
thermometric  scale.  Since  that  time  scientists  have 
reached  a  temperature  some  400  degrees  below  the 
lowest  point  ever  reached  by  Fahrenheit.  Of  the  three 
known  methods  for  producing  cold,  the  first,  i.e.,  by 
the  rapid  solution  of  a  solid  was  used  entirely  up  to 
1820  and  yielded  a  temperature  of  50  degrees  below 
zero  centrigrade.  The  other  two  methods  are  the  rapid 
evaporation  of  a  volatile  liquid  and  the  rapid  expansion 
of  a  cooled  and  compressed  gas.  By  a  combination  of 
pressure  and  refrigeration,  Faraday  in  1823  liquefied 
all  except  six  of  the  existing  gas°.s,  but  it  was  not  until 
1869  that  it  was  discovered  that  these  gases  must  first 
be  cooled  to  a  critical  temperature.  By  subjecting 
hydrogen  to  an  enormous  pressure  and  at  the  same 
time  lowering  its  temperature  it  was  found  possible  to 
liquefy  it.  Hydrogen  has  a  critical  temperature  only  33 
degrees  C.  above  the  absolute  zero  of  temperature. 
From  the  experiments  performed,  the  conclusion  was 
drawn  that  solids,  liquids,  and  gases  were  but  different 
forms  of  matter  through  which  any  substance  could  be 
made  to  pass  by  the  addition  or  withdrawal  of  heat  and 
pressure. 
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THE  DIRECT  CURRENT  MOTOR.* 

Bv  L.  A.  HtRDT,  Ma.  K.,  K.  K. 

DvNAMO  electric  machines  belong  to  the  class  of  machines 
which  are  called  reversible.  This  does  not  mean  that  they  can 
be  run  backwards,  but  that  the  transformation  of  enerjiy  which 
^oes  on  in  the  machine  is  reversible. 

If  we  apply  mechanical  energy  to  a  dynamo  so  as  to  make  it 
rotate,  it  will  generate  a  current  of  electricity.  This  current  we 
can  send  to  a  distance  through  conductors,  let  it  enter  a  machine, 
another  dynamo,  and  this  machine  will  start  to  rotate  and  con- 
vert the  current  or  electrical  energy  supplied  to  it  into  mechanical 
work — the  motion  of  visible  masses  of  matter.  In  this  accomplish- 
ment we  started  out  with  mechanical  energy,  and  come  back  to 
it  far  from  its  first  application.  Electricity  in  the  transformation 
has  only  been  a  link,  a  means  of  transmitting  the  power.  Motion 
is  necessary  to  produce  the  current,  and  the  dynamo  or  motor  is 
merely  a  device  for  transforming  what  is  called  energy  from  one 
form  to  another. 

.•\  motor  is  therefore  the  same  machine  as  a  dynamo,  or  a 
dynamo  to  which  a  current  is  supplied.  Therefore,  in  studying 
the  inner  working  of  a  motor,  we  must  deal  with  exactly  the  same 
principles  that  we  find  at  work  in  dynamos.  The  main  parts 
which  are  to  be  considered  in  a  dynamo  are  the  field  magnets  and 
the  armature.  The  field  magnets,  which  produce  the  magnetic 
field,  are  usually  stationary  ;  the  armature,  the  part  in  which  the 
currents  are  induced,  revolves. 

A  commutator  is  also  required,  either  to  carry  the  current  gen- 
erated in  the  conductors  of  the  armature  to  the  line,  as  in  a 
dvnamo,  or  to  conduct  the  current  from  the  line  to  the  conductors 
on  the  armature,  in  the  case  of  a  motor. 

If  a  conductor  forming  a  loop  is  moved  across  a  magnetic  field, 
a  current  will  flow  in  this  conductor  ;    this  current  will   be  gener- 
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ated  as  long  as  the  motion  lasts,  and  the  moment  that  it  stops  the 
current  will  vanish  ;  also,  if  a  conductor  carrying  a  current  is 
placed  in  a  magnetic  field  in  a  plane  at  right  angles  to  the  mag- 
netic lines,  it  experiences  a  force  urging  it  to  move  in  that  plane. 
The  motion  will  last  as  long  as  the  current  is  flowing  in  the  con- 
ductor and  as  the  conductor  is  still  in  the  field.  Motion  is  there- 
fore necessary  to  produce  the  electric  current,  and  the  electric 
current  will  in  turn  produce  motion. 

The  armature,  as  found  in  dynamos,  is  simply  a  collection  of 
loops  of  wire  so  arranged  that  each  conductor  in  its  rotation  be- 
tween the  field  magnets  is  carried  past  these  field  magnets,  and 
current  is  generated  in  these  conductors.  In  a  motor,  the  con- 
ductors carrying  current  and  placed  in  a  magnetic  field  are  sub- 
jected to  a  force  which,  as  will  be  presently  explained,  produces  a 
rotation  of  the  armature. 

Fig.  1  shows  a  s^tion  of  an  armature  and  pole  pieces  of  a 
dynamo.  This  section  is  in  a  plane  at  right  angles  to  the  shaft  ; 
a  and  b  are  two  conductors  forming  a  part  of  the  same  loop,  the 
currents  in  these  being  in  opposite  directions.  It  will  be  found 
that  conductor  (a)  will  be  subjected  to  a  force  acting  downwards, 
while  the  force  on  (b)  will  be  upwards,  the  effect  of  these  two 
forces,  as  will  readily  be  seen,  being  to  turn  the  armature  about 
its  axis.  If  any  number  of  conductors  are  arranged  on  the 
surface  of  this  armature,  the  forces  acting  on  these  conductors 
will  be  all  downwards  on  one  side  of  the  brush  plane  and  upwards 
on  the  other  side.  These  forces,  acting  on  the  conductors  at  a 
certain  distance  from  the  axis  of  the  shaft,  results  in  a  twist,  so 
that  the  shaft  will  be  turned.  If  we  were  to  rotate  by  hand  the 
armature  of  a  small  dynamo,  we  would  find  that  as  long  as  the 
dynamo  is  not  made  to  generate  any  current,  the  resistance  to 
turning  the  armature  would  be  very  small.     As  a  matter  of  fact, 

•  Abstract  of  a  lecture  delivered  before  the  Y.M  C.A,  Electrical  Club,  Montreal. 
by  L.  A.  Herdt,  Ma.  E.,  E.  E.,  Lecturer  in  Electrical  Engineering  at  McGill 
University. 


this  resistance  is  that  simply  due  to  the  friction  of  the  shaft  in  its 
bearings,  and  the  friction  due  to  the  pressure  of  the  brushes  on 
the  commutator.  But  if  we  should  now  close  the  circuit  of  the 
dynamo  so  that  the  machine  will  generate  a  current,  the  force 
that  we  shall  have  to  exert  to  keep  the  machine  rotating  is  many 
times  greater,  for  since  the  conductors  are  now  carrying  current, 
the  force  which  we  find  acting  between  magnetic  fields  and  con- 
ductors carrying  current  is  acting  ag.'iinst  the  imp.'irlcd  nu>lioii  i>l 
the  dynamo. 

In  a  motor  this  force  is  the  one  which  causes  the  machine  to 
rotate,  and  is  therefore  acting  in  the  direction  of  rotation. 

It  seems  puzzling  to  the  mind  of  the  unacquainted  observer 
how  it  is  that  so  much  force  has  to  be  exerted  to  drive  a  dynamo 
under  load  ;  the  armature  revolves  between  the  polar  pieces  i|uiie 
freely,  the  mechanical  friction  can  absorb  but  very  little  power, 
then  what  beoonies  of  the  surplus  power  which  is  mechanically 
iinp.irted  to  the  m.'ichine.  The  answer  is,  that  there  is  a  force 
which  the  magnetic  field  exerts  on  the  conductors  of  the  armature 
since  they  now  carry  current  ;  this  force  or  drag  opposes  the 
rotation,  the  largei  the  current  in  the  armature  the  greater  this 
drag  and  the  more  the  power  wliicli  is  required  to  keep  the 
machine  revolving. 

In  a  motor  this  drag  is  the  driving  force,  and  is  the  one  which 
produces  the  rotation. 

THE    STARTINf.    OF    ELKCTRIC    .MOTORS. 

In  Starting  an  electric  motor  from  a  sland-slill,  it  will  be  found 
necessary  to  introduce  a  resistance  in  the  armature  circuit  of  the 
motor,  this  resistance  to  govern  the  current  and  reduce  it  to  any 
desired  flow.  At  starting,  or  svhen  the  motor  is  ruiming  slowly, 
the  current  has  to  go  through  a  resistance  box  called  starting 
box.  and  then  through  the  conductors  of  the  armature;  the  field 
coils  arc  either  connected  directly  to  the  line  as  in  shunt-wound 
motors,  or  in  series  with  the  starting  box  and  armature  as  in 
series-wound  motors.  The  current  strength  is  therefore  given 
bv  the  ratio  of  the  electro-motive  force  of  the  line  and  the  total 
resistance  introduced  in  the  circuit.  In  order  to  speed  up  the 
motor,  the  resistance  of  the  starting  box  is  gradually  taken  out, 
until  the  motor  is  pl.-iced  directly  on  the  line  and  is  then  running 
at  its  rated  speed. 

Without  this  resistance  at  the  start,  the  current  that  would  go 
through  the  motor  would  probably  be  excessive  and  prove  in- 
jurious to  the  insulation  of  the  armature  ;  besides  it  would  not  be 
doing  useful  work,  for  useful  work  is  only  done  when  the  armature 
revolves.  The  current  at  start  should  be  large  enough  to  start 
the  rotation,  but  not  large  enough  to  injure  the  motor. 

If  the  resistance  in  circuit  is  now  cut  out  gradually  the  motor 
will  speed  up,  and  it  will  be  found  that  the  faster  the  motor  runs 
the  w^eaker  the  current  becomes.  This  is  due  to  a  generating 
action  taking  place  in  the  motor  itself  on  accoimt  of  its  speed,  in 
fact  the  motor  by  its  rotation  is  now  working  as  a  dynamo  on  its 
own  account  and  tends  to  generate  a  current  in  the  circuit  in  the 
opposite  directiiiin  to  that  which  is  driving  it.  As  the  production 
of  current  is  due  to  an  electro-motive  force,  this  generating  action 
taking  place  in  the  motor  will  be  found  to  be  due  to  an  electro- 
motive force  acting  as  soon  as  the  machine  is  rotating.  This 
electro-motive  force,  which  is  called  a  counter  electro-motive 
force,  varies  with  the  speed,  that  is,  increases  or  decreases  with 
the  speed.  The  current  now  does  not  depend  on  the  electrical 
resistance  of  the  circuit  alone,  but  is  checked  by  this  electro- 
motive force  of  reaction  which  is  working  against  the  electro- 
motive force  of  the  line.  Therefore,  whereas  in  a  generator  there 
is  only  one  electro-motive  force  acting,  in  a  motor  there  must 
always  be  two  as  soon  as  the  machine  is  developing  work,  that  is, 
as  soon  as  the  machine  is  rotating. 

The  electrical  energy  supplied  to  a  motor  is  measured  by  the 
product  of  the  voltage  on  the  line  into  the  current  flowing;  this 
product  is  expressed  in  watts,  and  if  divided  by  746,  will  give  the 
electrical  horse  power  delivered  to  the  motor.  This  energy, 
usually  called  the  electrical  input,  is,  however,  not  wholly  con- 
verted into  useful  work,  and  only  a  portion  of  this  (happily  a 
large  one)  will  be  available  on  the  shaft. 

The  energy  supplied  is  expended  in  two  ways,  in  heating  the 
circuit  and  in  doing  work.  The  expenditure  of  energy  in  the 
form  of  heat  is  the  product  of  the  resistance  of  the  circuit  into  the 
square  of  the  current.  This  product  is  expressed  in  watts,  and 
may  be  termed  heat  watts.  This  amount  of  power  is  lost  and 
simply  heats  up  the  machine;  to  reduce  this  loss  will  be  to  make 
the  resistance  of  the  armature  as  small  as  possible.  The  differ- 
ence between  the  total  watts  supplied  to  the  motor  and  the  heat 
watts  may  be  called  the  mechanical  watts,  that  is,  it  is  this  part 
of  the  total  energy  which  will  be  transformed  in  the  machine  from 
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electrical  to  mechanical  energy-  These  mechanical  watts,  how- 
ever, may  be  divided  into  two,  those  which  are  utilized  in  doing 
useful  work,  and  those  which  are  required  to  overcome  tlie  in- 
ternal resistance  to  motion. 

For  example,  in  all  motors  a  certain  amount  of  work  is  required 
to  overcome  the  friction  of  the  bearings,  the  friction  of  tlie 
brushes  on  the  commutator,  the  resistance  of  the  air,  and  such 
effects  known  as  hysteresis  and  eddy  currents.  The  energy 
required  to  overcome  these  must  evidently  be  drawn  from  the 
supply,  and  amounts  to  a  certain  loss,  and  the  aim  of  the  de- 
signer is  to  reduce  these  to  a  small  value.  The  rest  of  the  me- 
chanical watts,  usually  called  the  useful  watts,  are  available  for 
useful  work  ;  that  is,  the  energy  available  on  the  shaft  of  the 
motor. 

"En  resume,"  we  see  that,  of  the  electrical  horse  power  de- 
livered to  a  motor,  only  the  useful  mechanical  watts  are  available 
for  doing  work  ;  the  ratio  of  these  to  the  electrical  input  in  watts 
is  called  the  efficiency  of  the  motor.  The  electrical  input  is 
easily  measured  by  means  of  an  amperemeter  and  of  a  volt  meter. 

The  mechanical  output  can  be  measured  in  different  ways,  one 
method  being  by  a  brake,  such  brake  to  be  in  the  form  of  a  prony 
brake,  which  is  well-known.  This  brake  consists  in  clamping  on 
the  pulley  of  the  motor  a  pair  of  wooden  jaws  which  absorb  the 
power.  Sometimes  it  consists  of  a  rope  passing  over  the  pulley, 
the  pull  on  the  rope  being  measured  by  means  of  a  scale.  If  p 
is  the  pull  in  pounds  on  this  rope,  and  r  the  radius  of  the  pulley 
over  which  the  rope  is  passed,  the  twist  on  the  shaft  retarding 
the  motion  is  equal  to  pr.  If  the  pulley  revolves  at  a  speed  of  n 
revolutions  per  second,  the  speed  of  the  periphery  of  the  pulley  is 
equal  to  2~rn.  Now,  the  work  is  the  product  of  the  force  by  the 
velocity  at  the  circumference,  therefore  the  work  absorbed  in  foot 
pounds  by  the  brake  =  px  2-rn.  Now,  550  foot  pounds  per 
second  equals  one   horse    power,    therefore    the  horse  power  ab- 

sorbed  by  the  brake  is  equal  to .     This  measures  the  output 

55° 
of  the  motor. 


INHERENT  REGULATION  IN  INDUCTOR  ALTER- 
NATORS. 

By  W.  a.  Johnson. 

It  should  not  be  necessary  to  call  the  attention  of  the  buyers 
and  users  of  electric  machinery  to  the  great  desirability  of  having 
practically  perfect  regulation  in  any  dynamo,  but  this  important 
feature  is  very  often  overlooked.  By  perfect  regulation  is  meant 
that  all  ordinary  changes  in  load,  from  the  throwing  on  or  off  of 
lamps,  should  not  cause  change  in  pressure  of  more  than  2  per 
cent.  The  usual  guarantee  of  engine  builders  at  the  best  is  but  a 
regulation  of  two  per  cent.,  consequently  the  dynamo  builder  is 
limited  to  this  percentage,  as  the  regulation  of  dynamo  can  be  no 
better  than  the  constancy  of  the  speed,  as  governed  by  the 
engine  or  water-wheel,  allows  of.  It  is  well  known  that  direct 
current  djnamos  are  turned  out  by  makers  of  high  grade  ma- 
chines that  will  give  a  regulation  of  2  per  cent.,  but  until  recent- 
ly no  inductor  alternator  has  been  able  to  show  anywhere  near 
the  result. 

Good  regulation  means  longer  life  of  lamps,  greater  satisfac- 
faction  to  the  customers,  less  attention  to  controlling  rheostat, 
and  it  generally  means  a  cool  running  dynamo  (unless  the  dynamo 
is  overloaded).  Not  only  is  this  true  of  direct  current  dynamos, 
but  to  much  greater  extent  with  alternating  current  can  the 
greater  advantages  of  perfect  regulation  be  claimed  as  the  most 
essential  point  to  consider  in  the  selection  of  a  machine,  as  with- 
out proper  design  the  false  currents  generated  in  the  iron  of  the 
machine  through  lack  of  magnetic  balance  necessarily  result  in 
excessive  heat,  bad  regulation  and  low  efficiency,  and  especially 
is  this  true  in  the  inductor  type  of  djnamo.  The  principal  reason 
why  one  or  two  of  the  older  manufacturers  of  alternating  dynamos 
have  adhered  to  machines  having  moving  wire  instead  of  adopt- 
ing the  inductor  type,  is  that  most  inductor  dynamos  on  the 
market  have  extremely  bad  regulation,  and  necessarily,  through 
hysteresis  losses,  low  efficiency.  Therefore,  one  or  two  of  the 
larger  manufacturers  are  still  adhering  to  the  old  type  of  moving 
wire  machines,  obtaining  regulation  through  complicated  com- 
posite windings,  rectifiers,  etc.,  and  of  course  retaining  all  the 
attendant  disadvantages  of  such  construction.  The  mechanical 
and  commercial  advantages  of  the  inductor  dynamos  are  so 
obvious,  however,  that  a  machine  overcoming  the  objections 
mentioned  should  meet  with  the  approval  of  all  users.  It  is 
possible  to  design  an  inductor  alternator  of  such  construction  that 
perfect  inherent  regulation  within  two  per  cent,  can  be  obtained 
for  all  ordinary  changes  in    load,  such    as  throwing    on    or  off  the 


lamps  in  a  theatre,  church  or  any  large  building,  say  250  lamps 
on  a  1000  light  machine,  and  proportionally  on  larger  sizes.  In 
fact,  fully  one-third  of  the  capacity  of  a  machine  has  been  cut  off 
with  a  momentary  fluctuation  of  but  one  and  one-half  volts,  the 
needle  setting  back  in  a  few  seconds  to  standard  voltage. 

This  is  far  closer  than  has  been  obtained  before  with  inductor 
alternators,  and  absolutely  does  away  with  constant  attention  to 
the  rheostat  (except  for  change  in  speed)  after  the  dynamo  and 
line  is  at  working  temperature.  This  is  a  stronger  claim  than 
can  be  made  for  the  composite  wound  machine  under  the  usual 
working  conditions.  Now,  how  can  this  close  inherent  regulation 
be  obtained  ?     Only   in  a   machine   having   magnetic   symmetry. 

This  is  the  key  note  of  dynamo  design,  and  if  lacking  in  an  in- 
ductor alternator,  then  through  the  irregular  action  of  the  mag- 
netic flu.x  the  different  parts  of  the  iron  frame  and  the  armature 
core  will  run  hot,  communicating  this  heat  to  the  windings  of  the 
armature  and  field  coils,  rendering  them  incapable  of  carrying  at 
a  reasonable  temperature  the  full  current  load  that  the  cross 
section  of  copper  provided  would  otherwise  allow,  and  in  some 
machines  this  wasteful  magnetic  heat  has  been  communicated  to  the 
bearings,  causing  these  10  overheat  and  necessitate  shutting  down. 

.\  machine  without  magnetic  symmetry  will  overheat  at  even 
light  loads,  thus  proving  the  rule  as  to  temperature,  whereas  a 
machine  of  proper  design  will  remain  practically  constant  in 
temperature  at  all  loads  or  until  the  capacity  of  the  copper  wind- 
ings is  fully  attained. 

To  sum  up,  the  claim  is  made  that  the  successful  dynamo  or 
motor  (following  in  design  the  present  recognized  theories  of 
magnetic  changes)  having  but  a  single  magnetizing  field  coil,  it 
matters  not  whether  the  machine  be  for  alternating  or  direct 
current,  is  yet  to  be  designed,  and  that  any  single  coil  machine 
is  and  will  be  defective,  inefficient,  regulate  badly,  overheat 
through  hystereris,  and  that  a  two-coil  inductor  alternator  of 
proper  design  overcomes  all  the  objections  mentioned. 

This  theory  was  enunciated  by  us  as  far  back  as  1885,  and 
has  been  reasserted  in  printed  matter  we  have  issued  at  several 
later  periods,  and  while  it  is  an  extremely  simple  point  not  in  any 
case  claimed  as  original  with  the  writer,  as  it  has  evidently  been 
recognized  by  designers  of  multipolar  machines,  perhaps,  how- 
ever, inadvertadly,  as  the  use  of  the  multipolar  type  of  field 
originally  arose  from  the  desire  to  obtain  low  speed  and  sub- 
division of  current  in  commutation  of  direct  current  machines, 
yet  in  the  inductor  type  of  alternator  the  use  of  more  than  one 
field  has  been  entirelj'  overlooked  by  all  manufacturers. 

.\  machine  embodying  the  very  desirable  feature  of  close  in- 
herent regulation  is  now  manufactured  in  Toronto  by  the  United 
Electric  Company,  Limited,  and  the  correctness  of  the  theory  as 
herein  stated  is  proved  by  the  fact  that  this  machine  has  practic- 
ally no  magnetic  heating  in  the  ordinary  sense  of  the  term  in  the 
iron  or  steel  of  any  portion  of  the  frame,  inductor  or  armature 
core,  in  fact,  under  test  at  overload,  it  having  been  under  30 
degrees  Fahrenheit  above  surrounding  atmosphere  after  a  pre- 
vious full  load  run  of  fourteen  hours. 


PERSONAL. 

The  congratulations  of  many  friends  are  being  extended  to  Mr. 
W.  A.  Martin,  secretary  of  the  Toronto  Electric  Light  Company, 
upon  the  occasion  of  his  recent  marriage  to  Miss  Bowling. 

The  exhibitors  in  Machinery  Hall  at  ihe  late  Toronto  Industrial 
Exhibiiion  presented  Mr.  T.  Eversfield,  chief  engineer  of  the  hall, 
with  a  bedroom  set  and  an  address  expressive  of  his  kindness  and 
consideration  during  the  fair. 

The  news  has  been  received  in  Montreal  of  the  marriage  in 
England  of  Mr.  Einest  G.  Coker,  B.B.,  B.Sc,  assistant  professor 
of  civil  engineering  in  .McGill  University.  Professor  and  Mrs. 
Coker  were  expected  to  arrive  in  Montreal  about  the  end  of 
September. 

Mr.  John  J.  York,  chief  engineer  of  the  Board  of  Trade  building, 
Montreal,  has  tendered  his  resignation,  to  accept  a  similar  posi- 
tion at  the  St.  Lawrence  Sugar  Refinery.  He  has  been  succeeded 
by  his  brother,  Mr.  B.  A.  York,  who  for  the  past  four  years  has 
been  inspector  for  the  Boiler  Inspection  and  Insurance  Compan}- 
of  Toronto. 

Mr.  \V.  J.  Johnston,  late  editor  of  the  Electrical  \Vorld,  of  New- 
York,  is  at  present  on  a  tour  around  the  world.  Mr.  Johnston 
sailed  from  San  Francisco,  the  first  stages  of  his  journey  being 
the  Hawaiian  Islands  and  Japan.  In  the  Orient,  Korea,  China, 
Manila  and  Java  will  be  visited,  and  about  six  weeks  passed  in 
India.  The  entire  trip  will  occupy  about  eight  months,  and  com- 
prises visits  to  Egypt  and  Turkey. 
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BY  THE  WAY. 
When  old  timers  in  various  departments  of  the  elec- 
trical business  get  together,  they  are  apt  to  indulge  in 
reminiscences  of  an  interesting  character.  The  old 
telegraph  man  by  way  of  illustrating  the  resourcefulness 
of  the  pioneers,  will  tell  how  a  stove  pipe  was  once  utilized 
to  make  contact  between  the  ends  of  a  broken  wire 
when  nothing  better  adapted  to  the  purpose  was  in 
sii;ht,  and  how  to  everbody's  surprise  it  did  its  duty 
nobly  and  well.  Another  will  describe  the  first  in- 
sulated office  wire  as  having  a  covering  of  hemp  and 
red  sealing  wax.  .At  this  point  the  electric  light  man 
will  probably  start  in  to  prove  that  expensive  insulation 
is  not  as  necessary  for  the  prevention  of  fires  as  it  is 
supposed  to  be.  By  way  of  experiment  he  once  put  up 
a  number  of  52  volt  incandescent  lamps  on  bare  wires 
placed  in  contact  with  wood,  then  turned  on  the  hose 
and  no  fire  resulted.  The  electric  light  man  believes, 
and  there  appears  to  be  ground  for  his  opinion,  that  the 
fire  underwriters'  regulations  governing  the  method  of 
wiring,  should  take  the  voltage  into  account.  He  also 
thinks  that  it  should  be  made  permissible  if  not  com- 
pulsory, as  in  England,  to  ground  secondary  wires,  to 
prevent  trouble  from  contact.  These  and  many  other 
subjects  ot  equal  interest  engage  the  attention  of  the 
old  timers  when  by  chance  they  meet. 

XXX 

"  jAn  odd  institution  that  has  lately  come  under  my 
notice,"  said  a  friend  ot  mine  the  other  day,  "is  the 
railway,  twelve  miles  in  length,  between  Grenville  and 
Carillon  on  the  Ottawa  river.  This  railway  is  employ- 
ed for  the  transport  of  passengers  and  baggage  coming 
by  steamer  from  Montreal  to  Ottawa  and  vice  versa. 
The  train,  which  consists  of  a  locomotive  and  one  car, 
makes  only  one  trip  per  day,  leaving  Carillon  on  the  ar- 
rival of  the  boat  from  Montreal,  and  on  the  return, 
leaving  Grenville  on  arrival  of  the  steamer  from  Ottawa. 
The  line  runs  through  fields  some  distance  from  the 
river.  The  roadbed  and  rails  cannot  be  seen  except  at 
close  range,  being  overgrown  with  grass.  At  a  glance 
the  engine  is  seen  to  be  an  old  timer  and  probably  will 
not  stand  a  pressure  of  more  than  30  to  40  pounds. 
It  looks  very  like  the  first  locomotive  put  into  service 
on  the  old  Northern  Railway,  and  which  I  understand 
was  built  at  Good's  foundry  on  Queen  street,  Toronto. 
An  old  gentleman,  grey  haired  and  grey  bearded,  at- 
tired in  a  long  black  coat,  white  tie  and  high  collar, 
and  presenting  the  appearance  of  a  superannuated 
Methodist  preacher,  occupies  the  dual  position  of  con- 
ductor and  brakeman.  Notwithstanding  his  antiquated 
appearance,  however,  he  seemed  to  be  rather  more  than 
up-to-date  in  his  movements,  for  on  the  whistle  sound- 
ing 'down  brakes,'  he  responded  so  quickly  that  the  loco- 
motive and  car  were  brought  toastopsomedistancebefore 
the  platform  which  does  duty  as  a  station,  was  reached, 
and  the  train  had  consequently  to  be  started  up  again  to 
reach  its  destination."  In  concluding  his  description, 
my  friend  remarked  that  the  old  conductor  must  have  a 
great  task  on  his  hands  in  making  up  his  daily  returns 
for  the  railway  company. 

XXX 

The  electrical  situation  at  Ottawa  is  at  present  an 
interesting  one.  Speculation  is  being  indulged  as  to 
the  outcome  of  the  efforts  which  are  being  made  to 
subject  to  competition  the  Ottawa  Electric  Company, 
which  until  now  has  furnished  the  entire  supply  of  elec- 
tricity for  public  and  private   purposes.     The  Deschene 


l-lectric  Co.,  which  failed  to  secure  a  fraiKhlse,  has 
gained  an  entrance  to  the  city  over  government  pro- 
perty alongside  the  canal,  in  return  for  lighting  the 
canal.  Thus  far  the  company  are  lighting  only  one  or 
two  of  the  large  buildings,  and  it  seems  doubtful 
whether  they  will  become  an  important  factor  in  the 
situation,  as  they  are  not  allowed  the  use  of  the  streets. 
The  Metropolitan  Electric  Company  has  been  organized 
and  has  obtained  a  franchise  from  the  council,  to 
utilize  a  water  power  seven  miles  distant  to  generate 
and  transmit  electricity  for  light  and  power  to  the  city. 
This  enterprise  involves  the  construction  of  a  canal  at 
considerable  cost.  The  company  are  doing  some  pre- 
liminary work  in  the  neighborhood  of  the  water  power, 
but  it  is  said  are  experiencing  diiliculty  in  getting  the 
requisite  capital  subscribed.  The  opinion  is  expressed 
in  Ottawa,  that  the  company  would  prefer  to  sell  out  to 
the  Ottawa  Electric  Co.,  if  the  way  should  open  up  for 
satisfactory  negotiations.  It  is  also  reported  that  the 
Ottawa  Electric  Company  have  an  option  upon  an 
equally  good  water  power  situated  two  or  three  miles 
nearer  the  city.  Perhaps  the  best  available  water 
power  is  one  situated  on  the  Ottawa  river,  about  35 
miles  above  Ottawa.  Here  a  natural  dam  is  formed  by 
several  islands  with  narrow  spaces  between.  This 
power,  which  is  the  property  of  the  Quebec  government 
was  recently  offered  for  sale  by  auction.  A  condition 
was  that  the  purchaser  must  expend  the  sum  of  $300,- 
000  upon  development  work,  which  had  the  effect 
of  preventing  olTers.  The  fact  that  Nature  has 
left  so  little  to  be  done  for  the  development  of  this 
power,  should  have  prevented  the  insertion  of  such  a 
condition.  There  are  numerous  water  falls  on  the 
Gatineau,  but  the  turbulency  of  that  stream  is  such  that 
the  still  water  necessary  to  the  avoidance  of  anchor  ice, 
prevents  their  utilization  for  electrical  purposes. 


SPARKS. 

The  power  house  of  the  Canada  Electric  Light  Co.,  at  Am- 
herst, N.  S.,  was  partially  destroyed  by  fire  on  September  19th. 
The  loss  is  believed  to  be  covered  by  insurance.  N.  .A.  Rhodes 
and   D.  W.  Robb  are  members  of  the  company. 

.^s  a  result  of  recent  labor  troubles  in  connection  with  the 
operation  of  the  street  railway  at  London,  Ont. ,  the  council  is 
said  to  be  considering  the  purchase  of  the  street  railway  property 
and  its  operation  by  the  city  as  the  best  means  of  putting  an  end 
to  the  present  unfortunate  condition  of  affairs.  In  the  event  of 
being  unable  to  buy  out  the  existing  company,  a  rival  road  is 
spoken  of. 

.Application  has  been  made  to  the  Ontario  government  for  the 
incorporation  of  the  Port  Stanley  Electric  Railway  Company,  10 
construct  an  electric  railroad  from  Port  Stanley  to  St.  Thomas 
and  London.  The  road,  it  is  thought,  could  be  constructed  and 
equipped  at  an  outlay  of  a  quarter  of  a  million  dollars.  The  pro- 
moters of  the  scheme  are  the  London  and  Port  Stanley  Gravel 
Road  Company,  who  talk  of  having  the  road  completed  by  May 
i4lh  next. 

News  has  come  to  hand  of  the  death,  under  distressing  circum- 
stances, of  Mr.  W.  A.  M.  Pollock,  electrician  at  the  electric  light 
station  at  Almonte,  Ont.  Deceased  was  engaged  in  rubbing 
powdered  resin  on  a  revolving  pulley  to  keep  the  belt  from 
slipping,  and  was  standing  in  a  narrow  space  at  the  end  of  shaft- 
ing. By  some  means  his  right  arm  was  caught  in  the  belt,  and 
he  was  thrown  head  foremost  between  the  pulley  and  the  bridge- 
tree.  He  was  carried  half  way  round  the  pulley  and  suspended 
head  down,  being  wedged  in  the  narrow  five  inches  of  space  be- 
tween the  pulley  and  the  bridge-tree.  When  extricated  it  was 
found  that  the  arm  of  the  deceased  had  been  wrenched  off  at 
the  elbow,  and  that  he  had  received  other  serious  injuries. 
Medical  assistance  was  at  once  procured,  but  Mr.  Pollock 
succumbed  to  his  injuries  in  less  than  three  hours.  Deceased  was  a 
respected  and  well  known  resident  of  .\lmonte,  and  leaves  three 
small  children.  He  had  been  employed  by  the  .-Mmonte  Electric 
Light  Company  for  thirteen  years. 
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UNDERGROUND  CONDUIT  FOR  ELECTRIC 
WIRES. 

The  Ciiy  Council  ol  Ottawa,  through  its  Fire  and 
Light  Committee,  a  few  weeks  ago  instructed  the  city 
engineer,  Mr.  John  Gait,  to  report  upon  the  feasability 
of  placing  the  electric  light,  telegraph  and  telephone 
wires  underground.  Mr.  Gait's  report,  together  with  a 
preliminary  sketch  showing  the  proposed  method  of 
subway  construction,  will  be  found  below^  : 

To  Chairman  and  Members  of  Fire  and  Light  Committee: 

Gentlemen, — Acting  upon  your  instructions  to  investigate  and 
report  upon  the  feasability  of  having  all  electric  wiring  under- 
ground, so  as  to  obviate  the  nuisance  of  the  overhead  system 
constructed  and  carried  upon  un>ightly  poles  along  the  streets  of 
the  city,  I  beg  to  report  as  follows  : 

Underground  wiring  is  quite  practicable  from  a  civil,  me- 
chanical and  electrical  standpoint,  notwithstanding  the  objections, 
difficulties  and  obstacles  to  be  encountered. 

The  most  important  feature  to  be  considered  from  the  standard 
of  municipal  requirements  is  the  system  of  underground  work. 
The  ideal  method,  unquestionably,  would  be  separate  open 
subways  on  each  side  underneath  the  sidewalks  or  along  the 
street  roadway,  close  to  the  gutter  or  curbing,  large  enough  in 
size  for  the  accommodation  of  water,  gas,  electric  wiring,  etc., 
including  facilities  for  examining,  making  repairs  and  house 
connections. 

This  seems  to  be  the  only  suitable  plan  of  subway  construction, 
and  will  give  separate  underground  space  on  each  side  of  the 
street  for  pipes  and  wire  service    to    the    street    line.      Of  course 


VISIT  TO  THE  CHAMBLY  WORKS. 

At  the  special  invitation  of  Mr.  Rudolph  Forget,  president  of 
the  Royal  Electric  Company,  a  parly,  composed  of  the  directors 
of  the  Royal  Electric  Company  and  their  friends,  paid  a  special 
visit  to  the  Chambly  Rapids  power  house  on  Saturday,  Sept.  gth. 
A  special  train  carried  the  party  to  Chambly  Canton,  where  the 
power  house  is  situated.  Mr.  W.  H.  Browne,  the  general  man- 
ager, and  Mr.  P.  G.  Gossler,  the  engineer,  showed  the  visitors 
through  the  power  house  and  explained  the  machinery  used  in  the 
generating  of  power.  At  present  there  are  four  huge  generators 
in  operation,  having  a  capacity  of  3,000  h.p.  each,  making  a  total 
in  operation  of  i^,ooo  h.p.  The  ultimate  capacity  of  the  power 
house  is  calculated  at  25,000  h.p.  Mr.  Browne  explained  to  the 
visitors  that  the  generators  were  the  largest  machines  of  the  kind 
that  had  ever  been  built,  even  larger  than  the  Niagara  Falls  ma- 
chines, and  he  was  especially  proud  of  the  fact  that  they  had  been 
made  at  the  Royal  Electric  Company's  works  in  Montreal.  The 
many  interesting  features  of  the  plant  were  explained  to  the  visit- 
ors, and  the  extraordinary  precaution  which  is  taken  against 
lighting  storms  was  ?hown.  The  visitors  were  greatly  impressed 
by  the  machinery  and  the  perfection  of  all  ihe  arrangements. 

Among  the  visitors  was  Mr.  W.  R.  Eekart,  of  San  Francisco, 
Ihe  representative  of  the  Blue  Lakes  &  San  Francisco  Electrical 
Company,  which  is  putting  in  a  plant  to  supply  power  from  the 
Blue  Lakes,  in  the  State  of  Nevada,  to  San  Francisco,  California, 
a  distance  of  150  miles,  at  a  pressure  of  60,000  volts,  the  highest 
voltage  ever  attempted  and  the  longest  distance  transmission  in 
the  world.  The  machinery  for  this  has  been  ordered  from  the 
Stanley  Electrical  Manufacturing  Company,  of  Pittsfield,  Mass., 
the  associate  company  of  the  Royal  Electric  Company,  Montreal, 
and  a  special  object  of  Mr.  Eckart's  visit  to  Chambly  was  to  in- 
spect the  machinery.     He  expressed   himself  as   tnuch   impressed 
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Proposal  for  Underground  Conduit — City  of  Ott.\w.^. 


this,  you  see,  would  require  duplicate    water   and  gas   mains,  but 
there  could  be  no  objection  outside  of  the    extra    cost,  because  in 
the  central   portion  of  the  city  this  is  both  desirable  and   highly 
advantageous,  subway  or  no  subway. 
My   conclusions  are  as  follows  : 

(1)  In  cities  overhead  wiring  is  highly  objectionable  from 
every  standpoint. 

(2)  Underground  systems  are  practicable  for  all  kinds  of  service, 
notwithstanding  the  serious  objection  urged,  including  interfer- 
ence on  account  of  electrical  induction. 

(3)  A  single  subway  in  the  middle  of  the  street,  although  prac- 
ticable, is  entirely  unsuitable,  because  connections  to  house  pro- 
perty would  require  constant  cutting  up  and  repairing   of  streets. 

(4)  It  is  inore  than  apparent,  without  further  explanation  or 
illustration,  that  under  municipal  ownership  the  extent  and  inter- 
ference in  the  tearing  up  of  streets  will  be  reduced  to  a  minimum. 

(5)  In  the  end  the  results  will  be  highly  satisfactory  and  econo- 
mical to  all  concerned,  while  at  the  same  time  the  dangerous, 
annoying  and  objectionable  overhead  systein  would  be  abolished. 

In  conclusion,  I  submit  a  preliminary  sketch  showing  a  brick 
lined  underground  subway  4  ft.  wide  by  \%  ft.  high,  located  in- 
side the  roadway,  close  to  the  curbing. 

The  total  cost  for  the  actual  construction  of  this  double  subway 
on  the  ordinary  macadam  roadways  would  be  $12  per  lineal  fool, 
and  on  permanently  paved  roadway-s  S16  per  lineal  foot,  to  which, 
of  course,  would  have  to  be  added  all  the  other  large  incidental 
expenses  connected  with  the  conversion  of  the  present  system 
into  the  new.  If  the  subways  were  placed  directly  underneath 
the  concrete  walks,  the  cost  of  construction  would  be  increased 
25  per  cent.,  and  would  still  have  to  cross  over  roadways  at  all 
street  intersections  and  in  addition  be  a  serious  hindrance  to 
pedestrian  traffic  during  period  of  construction. 

Vour  most  obedient  servant, 

John  Galt,  City  Engineer. 


with    the    perfection    and    completeness    of    the    machinery    and 
arrangements. 

The  longest  distance  transmission  in  Canada  is  that  of  the 
Cataract  Power  Company,  of  Hamilton,  being  37  miles  from  the 
generator  to  the  motor,  and  the  above  mentioned  plant  from  the 
Blue  Lakes  to  San  Francisco  is  the  longest  and  highest  voltage 
in  commercial  operation  in  the  world.  These  facts  are  a  strong 
testimonial  to  the  efficiency  of  Stanley  apparatus  for  the  trans- 
mission of  power  over  long  distances. 


SPARKS. 

Early  in  October  the  British  Columbia  Electric  Railway  Com- 
pany will  commence  the  construction  of  a  tramway  line  from 
Victoria  to  the  Gorge,  about  two  miles  distant. 

The  Ottawa  Electric  Street  Railway  Co.  havejust  let  the  contract 
to  Messrs.  Henney  &  Smith  for  the  construction  of  a  branch  line  to 
Britannia,  a  distance  of  about  five  miles.  The  contract  price  is 
$40,000,  the  company  furnishing  the  rails,  poles  and  ties.  The 
road  will  be  double  tracked  for  the  entire  length. 

Mr.  N.  Pinze,  of  Montreal,  has  invented  a  new  street  car  fender, 
which  is  to  be  tested  by  the  Montreal  Street  Railway  Company. 
The  new  fender  is  made  of  slats  of  iron  or  wood  fitted  on  to  a 
frame,  which  is  attached  to  the  front  of  the  car.  The  slats  are 
concave  in  shape,  but  the  edge  above  the  track  is  oblique,  instead 
of  straight.  By  an  ingenious  contrivance  the  motorman  can, 
when  he  sees  any  one  on  the  track  in  front  of  him,  drop  the  fender 
edge  upon  the  track  so  that  its  oblique  edge  will  only  be  a 
fraction  of  an  inch  from  the  ground.  The  outside  end  of  the 
fender  is  supplied  with  small  wheels  or  rollers  which  rest  upon 
the  rails  and  prevent  the  fender  from  forming  an  obstruction 
to  the  forward  motion  of  the  car  by  coming  in  contact  with  the 
ground.  In  addition,  the  new  fender  is  supplied  with  springs 
which  relieve  the  rhock  of  the  blow  inflicted  by  a  body  coming 
in  contact  with  the  fender  when  the  car  is  in  motion. 
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LUBRICATION  OF  LEATHER  BELTS. 

Thk  consunipiion  of  oils  and  greases  lor  the  Uibricalion  of 
leaiher  bells  is  much  larger  than  many  suppose.  There  are,  of 
course,  a  number  ofspeci.il  belting  compounds  which  are  used  for 
the  dressing  of  leaiher  bells ;  but  most  of  the  manufacturing 
plants  and  [Kiwer  consumers  adhere  to  the  old  way  of  caring  for 
the  belts,  which  consists  in  cleaning  them  at  intervals  with  grease 
and  oil,  tallow  or  the  like,  then  allowing  the  belts  to  stand  until 
the  lubricants  have  been  absorbed.  Belts  which  are  run  in  dye 
houses,  bleachories,  ste.im  laundries  and  places  were  the  air  is 
moist  do  not  get  dry  enough  to  require  lubrication.  But  belting 
in  wood  working,  melal  working,  shoe  manufacturing,  flour  and 
similar  csl.iblishmenis  is  more  or  less  subjected  to  the  dry,  dust- 
laden  atmosphere  cf  the  rooms,  and  in  time  becomes  harsh,  dry 
and  stiff. 

A  little  oil,  grease  or  similar  substance  may  be  used  to  advant- 
age in  restoring  ihe  pliability  of  the  leather.  The  trouble  is  that 
some  men  use  loo  much  of  the  lubricant.  If  the  oil  or  grease  is 
flowed  all  over  belt  and  is  not  given  lime  to  impregnate  the  fibre, 
the  bell  will  lose  its  grip  on  the  pulley,   and  quickly  run   off.      If. 


c 

'm 

— 1 

H 

=^ 

— 

C 

J  c 

1  L 

3 

-•c? 

- 

r~ 

2 

3 

if' 

1^-^ 

^ 

i 


LlBRICATlON    OF    LEATHER    BELTS. 

however,  the  softening  stuffs  are  uniformly  and  lightly  applied 
and  given  lime  to  saturate  the  leather,  the  fiber  will  gradually 
assume  a  softer  and  more  pliable  condition,  which  will  improve 
the  driving  qualities  of  the  belt  and  avoid  slipping. 

But  it  is  not  always  lack  of  a  lubricant  that  causes  a  belt  to 
slip  and  run  to  one  side.  If  a  belt  is  so  arranged  as  to  take  in 
but  a  portion  of  the  pulley,  like  C,  Fig.  i,  then  much  of  the  arc  of 
contact  is  lost  and  the  bell  will  slip  with  a  load,  even  if  the  leaiher 
is  properly  lubricated.  If  the  arc  of  contact  is  increased  to  that 
of  D,  a  fuller  grip  is  obtained  of  the  contacting  surfaces,  and  the 
belt  will  not  be  so  likely  to  slip  if  it  is  properly  limbered  up  with 
the  right  lubricants.  If  the  arc  of  contact  is  brought  to  F,  the 
bite  is  still  more  increased,  and  the  danger  of  slipping  averted, 
other  conditions  being  right. 

The  most  effectively  lubricated  leather  belts  will  run  to  one 
side  if  the  wheels  are  incorrectly  set.  This  is  illustrated  in  Fig. 
2,  in  which  a  sample  is  given  for  the  condition  in  which  the  writer 
finds  very  many  pulleys.      For  some  reason  the   local    machinists 


arc  quick  to  decide  that  the  belt  itself,  the  lubricants,  or  anything 
but  the  pulley  itself,  is  wrong.  The  tendency  for  a  belt  is  to  run 
to  the  high  side  of  a  pulley,  except  in  case  where  the  belt  pulls 
down  on  Ihe  pulley,  as  in  Fig.  2,  when  the  belt  rides  the  lowest 
edge  at  G.  There  is  but  one  remedy,  and  that  is  to  line  up  the 
shafting  on  which  the  pulley  runs.  Then  the  belt  will  lake  the 
centre  of  Ihe  wheel. 

In  Fig.  3  is  .1  common  case.  .-^  tight  and  loose  pulley  run  to- 
gether, and  the  bell  shifter  is  adjusted  so  that  but  a  fraction  of 
the  belt  runs  on  the  tight  pulley.  The  result  is  that  the  belt  con- 
stantly slips.  Lubrication  will  not  help  it.  Procure  a  monkey 
wrench  and  set  over  Ihe  belt  shifter  so  that  the  full  width  of  the 
belt  will  run  on  the  tight  pulley,  and  the  difliculty  will  be  over- 
come. Or  if  the  tight  and  lose  pulleys  are  set  so  as  to  permit  a 
space  to  exist  between,  the  belt  will  sink  down  as  at  1,  and,  of 
course,  produce  slippage. 

If  ihe  tendency  is  for  the  bell  to  take  a  side  of  Ihe  wheel.  Fig. 
4,  out  of  line  with  the  guide  pins  J  of  Ihe  shifter,  much  uouble  will 
result.  The  strain  coming  on  that  side  of  the  belt,  the  edge  will 
be  broken  as  at  R  and  K,  and  probably  the  joint  opened  as  al  P. 
The  remedy  again  is  to  level  up  the  shaft  and  pulley. 

Again,  it  may  happen  that  a  correctly  adjusted  bell  and  freely 
lubricated  one  slips  at  certain  points.  Then  ex.imine  the  splices. 
If  the  jointing  of  the  belt  is  open,  like  that  in  Fig.  5,  it  may  be 
seen  that  the  slipping  occurs  here  when  the  lace  leather  is  riding 
the  wheels.  The  only  remedy  is  to  draw  up  the  lacings  and  close 
the  butts  of  the  belt,  as  in  Fig.  6. — American  Miller. 


QUESTIONS  ON  STEAM  ENGINE  OPERATION. 

A  writer  in  Modern  Machinery  asks  the  following  questions  : 
I.  How  shall  I  proceed  in  order  to  equalize  the  load  on  the  two 
pistons  of  my  compound  engine,  16  and  30  inches  in  diameter  re- 
spectively? .-It  present  the  high  pressure  piston  does  much  more 
work  than  the  low  pressure  and  I  wish  to  remedy  the  evil.  2. 
What  is  meant  by  re-evaporation  in  the  cylinder  of  ;i  steam 
engine?  3.  Is  it  a  source  of  gain  or  loss  in  economy  ?  4.  How 
can  it  be  prevented  ? 

The  answers  given  are  as  follows  :  i.  If  you  have  an  adjust- 
able cut-off' on  your  low  pressure  valve  gear,  shorten  up  the  point 
of  cut-off.  This  will  increase  the  back  pressure  on  the  high- 
pressure  piston,  and  raise  Ihe  initial  pressure  on  the  low  pressure, 
thus  giving  more  expansion  and  a  better  distribution  of  the  steam. 
If  you  have  no  cut-off  on  the  low  pressure  valve-gear,  or  if  it  is 
not  adjustable  and  you  cannot  have  it  made  so,  lower  your  boiler 
pressure  and  carefully  note  the  effect.  This  will  raise  the  ter- 
minal pressure  in  the  high  pressure  cylinder,  and  send  more 
steam  to  the  low  pressure  ?  2.  There  is  always  more  or  less 
water  in  the  cylinder  when  running,  either  from  a  boiler  that  fur- 
nishes wet  steam,  from  a  steam  pipe  that  is  not  well  protected,  or 
on  account  of  initial  condensation.  After  the  cut-off  has  taken 
place  Ihe  pressure  falls  rapidly,  and  if  it  is  very  low  near  the  end 
of  the  stroke  it  so  reduces  the  boiling  point  that  the  heat  in  the 
walls  of  the  cylinder  causes  it  to  evaporate  into  steam  again,  but 
too  late  to  be  of  any  service?  3.  It  is  a  source  of  loss,  because 
it  takes  heat  from  Ihe  cylinder  without  producing  steam  in  time  to 
be  of  value.  The  result  is  that  when  another  charge  is  admitted, 
some  of  it  is  condensed,  and  this  loss  frequently  is  heavy,  although 
often  unsuspected  by  engineers.  4.  Measures  should  be  taken 
to  furnish  the  cylinder  with  dry  steam,  it  should  be  well  lagged  to 
prevent  condensation,  and  as  the  pressure  cannot  fall  loo  low 
unless  the  load  is  light  and  the  cut-off  short  accordingly,  the 
boiler  pressure  should  be  reduced  until  the  terminal  pressure  is 
raised.  If  this  is  not  practical  on  account  of  the  necessity  of 
maintaining  a  high  pressure  for  other  purposes,  a  reducing  valve 
may  be  placed  in  the  steam  pipe.  These  changes  will  also  in- 
crease the  economy  by  reducing  the  loss  from  other  sources. 


The  District  Assembly  Xo.  18,  Knights  of  Labor,  Montreal,  at 
a  recent  meeting,  discussed  the  advisability  of  petitioning  the 
government  to  appoint  experts  to  examine  electrical  plants,  it 
being  claimed  that  accidents  resulting  in  loss  of  life  and  limb  had 
taken  place  through  the  neglect  of  the  government  in  not 
appointing  an  inspector  for  this  purpose. 
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ENGINEERING  NOTES. 

The  temperature  of  water  in  a  boiler  is  the  same  as  the  tem- 
perature of  the  steam.  Water  cannot  be  heated  higher  than  212 
degrees  in  the  open  air  because  it  evaporates  at  that  point  ;  but 
in  a  closed  vessel  such  as  a  boiler  where  there  is  pressure  this 
tends  to  retard  the  boiling-  and  the  temperature  of  the  water  is 
always  the  same  as  that  of  steam. 

Water  Hammer. — If  steam  be  admitted  at  the  top  of  a  vessel 
partially  filled  with  cold  water,  condensation  will  take  place  until 
the  surface  is  somewhat  heated,  and  this,  in  connection  with  a 
cloud  which  forms  above  the  surface,  will  retard  rapid  conden- 
sation, so  that  in  due  time  the  full  steam  pressure  can  be  main- 
tained above  water  cold  at  the  bottom.  This  phenomenon  is  not 
an  infrequent  occurrence  in  boilers  in  which  the  circulation  is  de- 
fective. It  is  therefore  perfectly  safe  to  heat  up  any  vessels  con- 
taining cold  water,  if  the  steam  can  be  admitted  from  the  top 
upon  the  surface  of  the  water  and  so  maintained. 

Oil  Testi.ng. — A  home-made  oil  tester  for  a  shop  consists  of  a 
shaft  and  balls  with  a  shell  between.  The  whole  rests  in  half 
bearings,  around  which  is  put  an  iron  strap,  the  tension  being 
regulated  by  a  set-bolt.  The  balls  run  in  grooves.  To  test, 
apply  the  oil,  run  the  shaft  and  if  the  bearing  gives  signs,  upon 
cooling,  that  the  lubricating  oil  is  gumming,  it  is  an  indication 
that  resins  of  similar  body-giving  substance  have  been  used. 
Resin  oil,  if  properly  distilled,  does  not  produce  this  clogging. 
These  bearings  form  pretty  good  oil  testers,  and  they  are  some- 
times found  where  they  will  generate  heat  with  one  oil  and  not 
with  another.  Such  a  bearing  will  determine  the  special  merits 
of  a  machine  oil. 

Belting. — The  ultimate  strength  ot  ordniary  bark-tanned  single 
leather  beltmg  varies  from  3000  to  5000  pounds  per  square  inch 
of  cross  section.  The  thickness  of  single  belting  varies  from 
3/16  inch  to  5/16  inch,  and  from  3/8  to  5/8  inch  for  double  belting, 
and  by  taking  the  mean  thickness  we  get  the  breaking  stresses 
from  750  to  1250  pounds  per  inch  of  width  for  single  belts  and 
1500  to  2500  pounds  for  double  belts.  The  safe  working  tension 
should  never  exceed  one-fifth  of  the  strength  of  the  joint,  which  is 
about  one-third  the  above  values.  From  this  we  find  that  by 
taking  1/5  of  1/3  of  the  breaking  stress,  or  1/15,  the  working 
tensions  are,  for  single  belting,  50  to  80  pounds,  and  for  double 
belting,  100  to  160  pounds.  Belts  will  run  with  the  minimum  of 
attention  for  many  years,  if  the  tensions  do  not  e.xceed  50  pounds 
for  single  and  80  poimds  for  double  belts  per  inch  of  width. — 
From  "  Smokeless  Heat,"  by  General  Engineering  Company. 

"  Orillia,"  writing  to  Power,  asks  :  What  size  wire  should  be 
used  for  field  magnet  coils  and  armature  of  a  four-pole  dynamo  of 
a  capacity  of  two  or  three  i6-candle  power  lamps  at  107  volts, 
and  what  size  should  the  armature  be  ?  The  answer  given  is  as 
follows:  A  dynamo  of  two  or  three  incandescent  lamps  capacity 
is  not  a  practical  machine.  Machines  of  that  size  cost  almost  as 
much  to  build  as  a  machine  which  will  maintain  eight  or  ten 
lamps.  The  smallest  sized  machine  to  be  used  as  a  dynamo  that 
we  would  recommend  would  be  one  which  would  as  a  motor  have 
a  capacity  of  one-half  horse  power.  Run  as  a  dynamo  such  a 
machine  would  have  an  output  of  about  seven  lamps.  The  wire 
to  be  used  on  the  armature  would  be  No.  21  B.  &  S.  gauge.  The 
size  of  wire  on  the  field  would  depend  entirely  upon  the  design  of 
the  machine,  shape  of  the  frame,  dimensions  and  so  on.  A 
machine  of  ordinary  design  would  probably  require  No.  24  or  25 
wire  in  the  field  coils,  but  this  is  of  course  a  mere  hazard.  The 
armature  of  such  a  machine  should  be  about  3J2  inches  in 
diameter  and  3^  inches  long. 


HIGH  EFnCIENCY  INCANDESCENT  LAMP. 

Some  time  ago  the  startling  news  was  published  that  iVIaxim, 
one  of  the  pioneers  in  the  invention  of  the  incandescent  lamp,  had 
succeeded  in  improving  the  lamp  so  that  there  would  be  a  saving 
of  25  per  cent,  in  the  number  of  watts  required  per  candle.  It 
now  appears  from  London  "  Lightning  "  that  not  only  has  this 
efficiency  been  reached,  but  even  exceeded,  and  that  a  factory  for 
making  these  lamps  at  a  rate  of  6,000  a  day — the  largest  factorv 
of  the  kind  in  England — is  in  course  of  construction.  The  con- 
sumption of  energy  of  these  lamps  is  said  to  be  only  2.8  to  3.0 
watts  per  candle,  as  compared  with  4  to  4.5  watts  in  the  usual 
lamps.  No  further  information  is  given  at  present,  but  more  is 
promised  soon. 


It  is  rumored    that  negotiations  are  under  way  looking  to  the 
extension  of  the  electric  street  railway  at  Moncton,  N.B. 


EXHIBITS  AT  TORONTO  INDUSTRIAL  FAIR. 

Notwithstanding  that  manufacturers  are  far  behind  with 
orders,  the  exhibit  this  year  in  the  Machinery  Hall  of  the  Toronto 
Industrial  Exhibition  was  quite  up  to  the  average,  A  number  of 
manufacturers  of  electrical  and  steam  apparatus  were  represented, 
reference  to  whose  e.xhibits  will  be  found  below.  The  Canadian 
General  Electric  Company  welcomed  many  a  visitor  for  the  last 
time  to  their  show-rooms  on  Front  street,  the  company  having 
since  removed  to  new  offices,  fitted  specially  for  their  purposes,  at 
No.  14  and  16  King  street  east. 

Entering  the  Machinery  Hall  from  the  east,  we  found  the  Royal 
Electric  Company  occupying  a  large  space.  Their  exhibit  was 
made  very  attractive  by  several  hundred  incandescent  lights 
arranged  in  festoons  near  the  ceiling  over  the  company's  exhibit. 
In  a  space  about  50  x  40  feet  there  were  displayed  several  S. K.C. 
dynamos,  a  complete  line  of  direct  current  motors  and  S.K.C.  al- 
ternating current  motors,  car  motors  and  controllers,  transform- 
ers, arc  and  incandescent  lamps,  lightning  arrestors,  switches 
and  volt  meters,  and,  in  fact,  everything  necessary  for  a  most 
complete  central  station,  whether  for  railway,  lighting  or  power 
purposes.  The  exhibit  was  much  admired  by  visitors  gener- 
ally, and  was  of  great  interest  to  persons  connected  with  the 
electrical  industry. 

A  30  h. p.  engine  of  the  regular  side  crank  type  was  exhibited 
by  the  Robb  Engineering  Company,  of  .\mherst,  N.  S.  It  was 
direct  connected  to  one  of  the  United  Electric  Go's  dynamos. 
The  diameter  of  the  engine  cylinder  was  given  as  8",  stroke  10", 
and  speed  325  revolutions  per  minute. 

The  exhibit  of  the  United  Electric  Company,  of  Toronto,  con- 
sisted of  one  45  k.w.  inductor  alternator,  built  for  Bedford,  Que., 
and  one  direct  current,  direct  driven  multipolar  dynamo,  driven 
by  a  Robb  engine,  built  for  the  McLachlan  Carriage  Co.,  of 
Oshawa.  There  were  also  several  steel  multipolar  motors  of  the 
enclosed  type,  designed  for  direct  connection  to  all  classes  of 
machines  and  mechanical  tools.  Besides  the  above,  there  were 
shown  arc  lamps  for  direct  and  alternating  circuits,  arc  dynamos, 
bipolar  motors,  transformers,  etc. 

In  tlie  Machinery  Hall  the  Goldie  &  McCulloch  Co.,  Limited, 
of  Gait,  Ont.,  were  among  the  largest  exhibitors.  Their  machinery 
included  one  large  "  Wheelock  "  engine,  which,  by  the  way,  was 
sold  to  the  Toronto  Fair  Association,  and  one  10x10  and  one 
12  X  12  Ideal  high  speed  engine.  These  latter  are  of  handsome 
design  and  finish,  very  compact  and  take  up  very  little  room,  and 
are  suited  for  either  direct  connection  or  belted  drive  dynamo. 
Their  four  gas  and  gasoline  engines  attracted  much  attention,  one 
of  these  being  directly  connected  to  a  triple  [jump.  These 
engines  are  meeting  with  a  large  sale.  There  was  also  exhibited 
a  number  of  wood-working  pulleys  and  wood  split  pulleys  and  a 
gyrator,  this  latter  being  a  flour  milling  machine  of  which  this 
firm  is  the  sole  Canadian  maker.  Altogether,  this  exhibit  was 
greatly  admired  bj-  machinery  men  visiting  the  exhibition. 

A  display  of  gas  and  gasoline  engines  was  made  by  the 
Northey  Manufacturing  Companv,  of  Toronto.  The  little 
"  Northey  Junior  "  gasoline  engine  attracted  much  attention,  it 
being  adapted  for  the  lighter  work  about  a  farm,  etc.  A  5  h.p. 
horizontal  gasoline  engine  was  used  to  run  a  Fleury  10  inch  plale 
grinder,  and  during  the  Fair  repeatedly  ground  40  bushels  of  oats 
per  hour,  which  is  regarded  as  a  good  performance.  This 
engine  was  not  using  its  full  power  at  any  lime  when  running 
the  grinder,  as  it  was  also  used  for  operating  a  teed  cutter  with 
pneumatic  elevator,  and  did  the  work  put  upon  it  with  great  ease 
and  regularity.  Then  there  were  3  h.p.  and  12  h.p.  engines. 
The  latter  was  operating  one  of  the  Northey  Co. 's  large  triplex 
pumping  engines,  thus  affording  a  good  example  of  what  a 
modern  waterworks  plant  might  be.  The  engine  and  pnmp 
together  were  shown  to  be  extremely  compact,  and  the  absence 
of  firing,  handling  of  coal,  smoke,  dirt  and  ashes  were  very 
noticeable.  These  engines  are  also  used  for  running  dynamos 
direct  for  the  lighting  of  gentlemen's  residences  and  for  other 
isolated  plants.  The  manufacturers  claim  that  they  are  the  only- 
engines  built  in  Canada  which  will  do  direct  work  on  a  dynamo 
successfully,  others  having  to  use  a  storage  battery  between 
engine  and  lights. 

The  exhibit  of  the  Electrical  Construction  Company,  of  London, 
was  very  instructive  to  those  interested  in  the  important  details  of 
construction  of  electrical  apparatus,  they  havmg  the  parts  of  ma- 
chines en  exhibition  showing  the  detail  of  construction  and  high 
class  workmanship  of  their  apparatus.  Their  slow  speed  motor, 
12  h.p.,  running  at  250  r.p.m.,  showed  to  advantage  the  adapta- 
bility of  their  motors  for  direct  connection  to  printing  presses  and 
other  slo-v  speed  .nachinery  under  direct  electric  control  of  the 
operator.  Their  300-lighl  dynamo,  at  500  r.p.m.,  introduced  a 
class  of  machines  which,  owing  to  their  slow  speed,  cool  and 
sparkless  operation,  bring  forward  to  particular  prominence  the 
life  of  the  dynamo,  which  is  claimed  to  be  almost  without  limit 
under  these  conditions. 
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I  TEi^EGRflrHanHELErHONE 

WIRELESS  TELEGRAPHY  FOR  MARINE  PURPOSES. 

Mr.  K.  a.  Hainilloii,  M.LE.E.,  M.Can.Soc.C.E.,  conlribules  to 
the  Halifax  Echo  a  long  lelier  on  ihe  value  of  wireless  telegraphy 
for  naval,  military  and  shipping  purposes,  and  more  particularlv 
in  connection  with  the  marine  interests  of  the  world.  Concerning 
its  employment  in  the  latter  sphere  he  says  : 

"  Without  soaring  in  imaginative  flight  to  the  realms  of  specu- 
lation and  rambling  conjecture,  let  us  at  once  proceed  to  consider, 
in  a  matler-of-facl  way,  the  actual  work  which  this  young  and 
promising  arid  has  accomplished,  and  what  he  is  ready  and  eager 
to  perform  at  the  present  moment.  By  means  of  this  messenger 
a  moving  object  can  be  kept  in  telegraphic  communication  with 
any  other  moving  object  or  a  fixed  station.  A  ship  fitted  with  the 
apparatus  cannot  only  keep  in  telegraphic  communication  with  the 
shore  up  to  any  reasonable  distance — it  has  been  long  since  thor- 
oughly tested  up  to  over  30  miles  off  the  shore — but  ships  can  also, 
if  thoroughly  equipped,  be  warned  of  approaching  danger  or  their 
proximity  10  dangerous  coasts  where  the  signalling  appliances 
are  placed.  Fog,  rain,  snow  and  wind  in  no  way  impair  the  efli- 
ciency  ol  this  system  of  telegraphy,  and  herein  lies  its  especial 
value  for  marine  signalling." 

Mr.  Hamilton  then  lakes  as  an  example  the  case  of  an  ocean 
steamer  bound  from  a  home  port  to  one  on  our  own  shores,  and 
shows  how,  having  put  to  sea  under  conditions  of  drizzly  weather 
and  freshening  wind,  she  can,  by  means  of  the  telegraph  system, 
communicate  with  passing  ships  and,  if  need  be,  give  to  an  incom- 
ing vessel  the  bearing  of  and  distance  of  the  lighthouse  or  head- 
land she  has  left  behind  her. 

As  showing  the  field  for  the  employment  of  wireless  telegraphy 
off  the  Atlantic  seaboard  of  Nova  Scotia,  Mr.  Hamilton  says  : 
"  Between  Seal  Island  and  Cape  Race  there  are  several  import- 
ant lighthouses — including  those  on  Sable  Island — which  might, 
with  very  great  advantage  to  shipping,  be  provided  with  the 
means  of  signalling  to  a  distance  of  thirty  miles,  or  a  less  distance 
if  desirable  ;  and  likewise  on  the  Labrador  coast,  in  the  Straits  of 
Belle  Isle  and  in  the  Gulf  of  St.  Lawrence,  where  navigation  is  at 
times  both  difficult  and  dangerous.  The  establishment  of  such 
facilities  would  be  a  boon  to  commerce  and  a  credit  to  the 
country,  to  say  nothing  of  the  possibility  of  its  being  made  a 
source  of  revenue,  or  at  any  rate  self-supporting.  There  are,  of 
course,  details  to  be  considered  in  connection  with  such  a  scheme, 
such  as  making  some  stations  signal  stations  only — that  is  to  say, 
they  would  simply  and  automatically  signal  their  number  or  desig- 
nation— whilst  other  stations  would  be  equipped  for  telegraphic 
communication.  Then,  again,  it  might  be  necessary  in  some  in- 
stances to  project  the  signals  over  a  prescribed  number  of  degrees, 
as,  for  instance,  near  the  approaches  to  a  harbor,  in  which  case 
two  stations  might  emit  signals  over  a  certain  arc,  so  as  to  render 
it  possible  for  a  vessel  to  get  a  cross-bearing  and  establish  her 
position." 

Then  Mr.  Hamilton  concludes:  "  The  system  has  been  in  prac- 
tical use  in  the  Italian  navy  for  over  two  years,  and  for  several 
months  has  been  the  means  of  communication  between  the  South 
Goodwin  lightsnip  and  the  South  Foreland  lighthouse,  in  the 
Straits  of  Dover.  Telegraphic  messages  have  been  exchanged 
between  stations  on  the  coasts  of  England  and  France,  and  com- 
munication with  passing  vessels  established,  ."^n  interesting  feat- 
ure in  the  experiments  is  the  facility  with  which  Mr.  Marconi 
succeeds  in  cutting  out  a  third  station  so  that  it  cannot  interfere 
with  the  other  two.  The  advances  made  in  the  application  of 
wireless  telegraphy  to  practical  work  have  been  such  as  to  justify 
the  belief  that  it  will  become  a  sine  qua  non  to  every  coast  and  to 
all  classes  of  vessels,  whether  on  the  ocean  or  in  the  great  lakes." 


SHORT  CIRCUITS. 

.Ml.  B.  11.  Turner  will  probably  iniroJuic  a  local  telephone 
system  at  Manilowaning,  Onl. 

The  Hudson  Bay  Co.  are  about  to  establish  telephone  connec- 
tion from  Fort  Smith  to  Smith  Landing,  a  distance  of  160  miles 
on  the  Great  Slave  river. 

The  Department  of  Public  Works  at  Ottawa  invites  lenders  up 
to  Oclober  stii  for  the  supply  v>f  165  tons  of  galvanized  iron  tele- 
graph wire  for  the  Lake  Bennell-Dawson  line. 

Mr.  E.  A.  Dempster,  chief  clerk  in  the  Great  North-Western 
Telegraph  Company's  office  at  Hamilton,  has  been  moved  to 
Fort  William,  to  accept  a  responsible  position  with  the  Canadian 
Pacific  Railway  Company. 

The  Columbia  Telephone  &  Telegraph  Co.  is  about  to  con- 
struct 50  miles  of  private  telephone  lines,  extending  from  Grand 
Forks,  B.  C,  to  the  various  mines  in  the  vicinity.  An  order  h<is 
been  given  by  Mr.  J.  P.  Graves. 

Ora  P.  King,  Fred  Bonnell,  D.  II.  McNuii  and  R.  B.  Harmer 
are  seeking  incorporation  as  the  Sussex  and  Hammond  Telephone 
Co.  They  purpose  erecting  a  telephone  line  this  fall  from  Sussex 
to  Jeffries'  Corner,  N.  B.,  and  will  extend  it  to  other  points  later 
on. 

The  Bell  Telephone  Company  are  making  a  number  of  exten- 
sions and  improvements  to  their  lines  along  the  south  shore  of  the 
St.  Lawrence.  Underground  conduits  have  been  laid  as  far  as 
the  Victoria  Bridge,  Montreal,  and  it  is  expected  to  have  the 
line  to  St.   Lambert  completed  in  a  short  time. 

The  Dominion  government  has  just  let  the  conlraci  to  X. 
Gendreau,  of  Quebec,  for  the  extension  of  the  telegraph  system 
from  Big  Roumaine,  Que.,  to  Chateau  Bay,  Labrador,  opposite 
Belle  Isle.  The  length  of  line  to  be  constructed  is  315  miles. 
The  poles  will  be  supplied  by  C.  J.  Bickerdike,  of  Montreal. 

The  annual  general  meeting  of  the  shareholders  of  the  Great 
Northwestern  Telegraph  Company  was  held  at  Ihe  head  ofiice 
in  Toronto  on  Sept-^mber  27th.  The  old  Board  of  Directors 
and  officers  were  re-elected,  viz  ;  President,  II.  P.  Dwighl,  To- 
ronto ;  vice-president,  Adam  Brown,  Hamilton  ;  directors,  H. 
N.  Baird,  James  Hedley,  A.  S.  Irving,  W.  C.  Matthews,  To- 
ronto ;  Richard  Fuller,  Hamilton  ;  Hon.  Win.  McDougall, 
Ottawa,  and  Chas.  A.  Tinker,  New  York  ;  secretary  and  auditor, 
Geo.  D.  Perry  ;  treasurer,  Arthur  Cox.  The  financial  statements 
presented  showed  a  marked  improvement  in  the  revenue  of  the 
company  over  the  previous  year,  and  it  was  stated  that  the  out 
look  for  the  coining  year  was  still  more  hopeful. 

Mr.  M.  T.  Quigley,  manager  of  the  C.P.R.  telegraph  office  a 
V'ancover,  B.  C,  is  authority  for  the  statement  that  his  company 
has  made  arrangements  with  Ihe  Dominion  government  for  con- 
nection with  the  line  now  being  built  in  Ihe  Yukon  district.  The 
system  to  be  be  adopted  will  be  that  of  sending  merchants'  filing 
messages  in  the  Vancouver  offices  of  the  companies  doing  busi- 
ness there,  the  latter  to  transmit  them  by  special  arrangements 
on  all  steamers  going  north.  The  idea  is  to  have  packages  of 
messages  go,  say,  every  other  day  from  Vancouver.  Ai  Skag- 
way  they  will  be  placed  upon  the  line  to  Bennett,  and  at  the  latter 
place  will  be  transmitted  to  the  line  being  built  by  the  Dominion 
government  and  forwarded  to  Dawson. 


Mr.  H.  W.  Kent,  general  superintendent  of  the  New  West- 
minster &  Burrard  Inlet  Telephone  Co.,  is  at  present  on  a  visit  to 
his  home  in  Peterboro',  Ont.  It  is  Mr.  Kent's  intention  to  visit 
Chicago,  Cleveland,  Toronto,  Montreal  and  other  cities  for  the 
purpose  of  inspecting  the  latest  telephone  switch-boards  and  ap- 
pliances in  existence,  with  a  view  to  adopting  the  most  improved 
system  in  the  Vancouver  Exchange.  At  present  there  are  on  the 
Vancouver  Exchange  over  800  subscribers,  and  the  business  has 
grown  to  such  an  extent  that  a  switch-board  of  increased  capa- 
city has  become  a  necessity. 


Mr.  Chas.  Park  has  been  engaged  as  teacher  in  Electricity 
and  Steam  Engineering  at  the  Toronto  Technical  School.  Mr. 
Park  was  one  of  the  four  students  who  took  the  electrical  course 
at  the  School  of  Practical  Science,  Toronto,  in  the  first  year  after 
its  establishment.  Under  his  direction  it  is  expected  that  the 
electrical  and  steam  engineering  courses  at  the  Technical  School 
will  become  even  more  efficient  than  in  the  past. 

Messrs.  McManus,  Lowe  &  McManus,  Sydney,  C.  B.,  are  in- 
stalling for  the  Nova  Scotia  Steel  &  Iron  Company,  a  complete 
electric  lighting  plant,  consisting  of  one  75  k.  w.  S.K.C. 
two  phase  generator  and  a  complete  equipment  of  60  alter- 
nating current  enclosed  arc  lamps.  This,  we  believe,  is  the 
first  installation  in  Canada  where  an  alternating  current  gener- 
ator has  its  capacity  entirely  taken  up  with  arc  lamps  alone, 
and  speaks  well  for  the  future  of  alternating  currect  arc  lamps 
and  also  of  the  progress  being  made  along  these  lines.  The 
entire  plant  was  furnished  by  the  Royal  Electric  Co.,  of  Mon- 
treal. 
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TRADE  NOTES. 

The  Robb  Engineering  Co.,  .'\mherst,  N.  S.,  are  supplying  the 
town  of  N'eepawa,  Man.,  with  a  steam  plant  for  their  new 
electric  lighting  system — a  100  h.p.  compound  engine  and  two 
75  h.p.  Mumford  improved  boilers. 

The  corporation  of  the  city  of  Winnipeg,  through  its  VV^ater  and 
Light  Commissioners,  have  aw.aided  the  contract  for  their  in- 
candescent electric  lighting  plant  to  the  Royal  Electric  Co.,  of 
Montreal,  the  plant  to  consist  of  a  60  k.w.  S.K.C.  two  phase 
alternating  generator,  with  the  necessary  transformers,  etc.  The 
order  for  the  arc  apparatus  was  placed  with  the  Western  Electric 
Co.,  of  Chicago. 

Over  five  thousand  letter  caniers  visited  Scranton,  Pa..,  on 
Labor  Day,  and  took  part  in  a  parade  which  preceded  the  bu>i- 
ness  session  of  the  tenth  annual  convention  of  the  National 
Association  of  Letter  C.irriers.  In  honor  of  the  occasion,  the 
business  houses  of  the  city  were  handsomely  decorated  and  elec- 
trical devices  were  freely  used.  The  International  Correspond- 
ence Schools  had  a  large  monogram,  I.  C.  S.,  with  letters  com- 
posed of  red,  white  and  blue  incandescent  lamps,  in  front  of  their 
building,  making  a  very  fine  display.  This  institution  has  over  one 
hundred  thousand  students,  and  as  its  mail  is  handled  by  carriers 
in  all  parts  of  the  country,  they  were  much  interested  in  inspect- 
ing the  home  office  at  Scranton.  A  constant  stream  ot  visitors 
went  throiigii  the  building  and  on  Friday  evening  an  informal  re- 
ception was  given  the  letter  carriers.  Hundreds  of  them  visited 
the  building  and  saw  how  the  work  of  the  largest  school  in  the 
world  is  conducted.  The  instructors,  text  book  writers,  corres- 
pondents, bookkeepers  and  other  employees  were  at  their  desks, 
and  the  printing  department  was  also  in  operation.  Over  500 
people  are  employed  in  the  building,  which  is  one  of  the  finest  in 
the  city,  having  been  erected  especially  for  the  International 
Correspondence  Schools  at  a  cost  of  $250,000. 

The  United  Electric  Company,  Limited,  of  Toronto,  have  been 
rushed  with  orders  recently,  necessitating  the  operation  of  their 
factory  13  hours  per  day  for  the  last  two  months.  The  following 
are  some  ot  the  recent  sales  of  their  apparatus  :  R.  E.  T.  Pringle, 
Montreal,  two  6  h.p.,  two  8  h.p.,  and  one  2  h.p.  motors  ;  J.  &  G. 
H.  Young,  Montreal,  one  6  h.p.  motor  ;  Dominion  Bridge  Co., 
Montreal,  two  10  h.p.  motors  ;  Kootenay  Electrical  &  Construc- 
tion Co.,  Nelson,  B.  C,  10  k.vv.  generator  direct  connected  ;  Mc- 
Eachern  Heating  &  Ventilating  Co.,  Gait,  one  5  h.p.  motor  ;  Mc- 
Gregor &  Mclntyre,  Toronto,  one  8  h.p.  motor  ;  John  Turner  & 
Sons,  Toronto,  one  10  h.p.  motor  ;  B.  V.  Naylor,  Nayor,  Que., 
5  k.w.  dynamo  ;  Bourque  &  Poulin,  Ottawa,  one  12  h.p.  motor  ; 
Auburn  Power  Co.,  Peterboro,  one  4  h.p.  motor  ;  Darling  Bros., 
Montreal,  one  6  h.p.  and  one  8  h.p.  motors  ;  Toronto  Lithograph- 
ing Co.,  Toronto,  one  8  h.p.  Tmotor  ;  Royal  Mfg.  Co.,  Toronto, 
one  10  h.p.  motor  ;  Crompton  Corset  Co.,  Toronto,  one  6  h.p. 
motor  ;  E.  S.  Stephenson,  St.  John,  N.  B.,  one  2  h.p.,  one  5  h.p., 
and  one  4  h.p.  motors  ;  Rat  Portage  Lumber  Co.,  Rat  Portage, 
one  15  k.w.  dynamo  ;  Alex.  Dobson,  Beaverton,  Ont.,  one  4  h.p. 
motor;  J.  W.  Skinner,  Mitchell,  Ont.,  a  60  light  dynamo; 
Goderlch  Organ  Co.,  Goderich,  a  100  light  dynamo  ;  Dominion 
Bridge  Co.,  Montreal,  25  arc  lamps  ;  C.  T.  Young,  Beaverton, 
one  2  h.p.  motor  ;  Miller  Bros.  &  Toms,  Montreal,  two  8  h.p. 
motors  J  Northey  Mfg.  Co.,  Toronto,  one  4  h.p.  motor. 


SPARKS. 

Mr.  Edward  Campbell,  electrician,  of  Toronto,  died  in  St. 
Michael's  hospital  recently. 

The  ratepayers  of  Weston,  Ont,  have  voted  in  favor  of  in- 
stalling an  electric  plant,   at  a  cost  to   the  municipality  of  $7,000. 

The  Nova  Scotia  Electric  Light  Co.,  which  purposes  supplying 
light  and  power  on  a  somewhat  extensive  scale,  have  engaged 
an  engineer  to  report  on  various  water  powers.  Their  options 
include  the  head  w.tters  of  the  Gaspereau  river  and  the  Currell 
brook  at  Bridgetown.  Mr.  J.  W.  Beckwilh,  of  Bridgetown,  N. 
S.,  is  interested. 

Mr.  F.  A.  Cheney,  of  St.  Catharines,  states  that  arrangements 
are  completed  for  the  extension  of  the  road  to  Port  Dalhousie, 
and  an  effort  will  be  made  to  convert  the  existing  twelve   iniles  of 


road  into  an  electric  line  this  fall.  It  is  expected  that  the 
passenger  service  will  be  run  by  elect  ricity  this  fall,  but  the  freight 
business  will  be  operated  by  means  of  steam  until  next  spring. 

Again  the  council  of  the  city  of  Ottawa  are  discussing  muni- 
cipal ownership  of  the  electric  plant  for  civic  lighting.  Two  com- 
panies have  now  to  be  dealt  with,  the  Ottawa  Electric  Coinpany 
and  the  Metropolitan  Company,  the  works  ot  the  latter  being 
only  under  construction.  The  Ottawa  Company  has  named  the 
following  figures  as  the  value  af  their  assets  :  Capital  stock, 
fully  paid  up,  $^65,800;  debentures,  bearing  interest  at  5  per 
cent.,  $320,000  ;  accounts  owing,  bills  payable,  etc.,  $15^,940,41  ; 
total,  $1,241,740.41.  The  general  opinion  is  that  municipal  con- 
trol of  electric  lighting  in  Ottawa  is  yet  far  distant. 


MOONLIGHT  SCHEDULE  FOR  OCTOBER. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  .  .  .  .        P. 

M.     6.10 

A.M.     3-50 

9.40 

2  .  .  .  .             / 

6.10 

"         4-50 

10.40 

3.... 

6.10 

/,         5.00 

10.50 

4 

6.10 

n          5. 00 

10.50 

5 

6.10 

5.00 

10.50 

6.... 

6.10 

//          5.00 

10.50 

7.... 

6.10 

//          5.00 

10.50 

8 

6.30 

"       S-oo 

10.30 

9.... 

7-3° 

"       5.00 

9-3° 

to. . . .          1 

8.30 

5.00 

8.30 

II 

9.40 

"       5-'o 

7-3° 

12 ... .         / 

10.40 

"       5-'o 

6.30 

13 

1 1. 00 

"       S-'o 

t.io 

14.... 
15....       A. 

M.  12.00 

"       5-io| 

5.10 

16.... 

1. 10 

"       5- 10 

4.00 

17    ... 

2.20 

5.10 

2.50 

18....      Nc 

)   Light. 

No  Light. 

19....     Nc 

)  Light. 

No  Light. 

20.  . . .     Nc 

)  Light. 

No  Light. 

21. . . .      p. 

«.    5.40 

P.M.     8.00 

2.20 

22 ... .        « 

5- 40 

,/     8.50 

3.10 

23.... 

5-4° 

"     9-50 

4.10 

24.... 

5-4° 

»     10.50 

5.10 

25.... 

5-4° 

//    11.50 

6.10 

26 „ 

5-30 

A.M.   12.50 

7.20 

27.... 

S-30 

II          1. 00 

7-3° 

28 , 

5-30 

"       I-50 

8.20 

29.... 

5-3° 

II       2.40 

9.10 

30. . . . 

.S-30 

"       3'40 

10. 10 

31.... 

5-3° 

4.40 

1 1. 10 

Total 209.  !^o 


SUTTOIHS'  50ILER  COMPOUND 

Never  Fails  When   Honestly  Tried 

Asbestos  in  its  many  forms  of 
variety,  Millboard,  Paper, 
Wick  and  Rope. 

Pipe  Covering,  Cement  and 
Building  Fell. 

Oils  and  Greases,  Rubber 
Packings,  Belting  and  Lace 
Leather,  etc. 

Remember  we  carry  the  lar- 
gest and  most  select  stock  of 
Engineers'  Supplies  in  Ontario. 

Write,  or  Phone  2239. 

The    Wm.    Sutton    Compound  Co, 
Of  Toronto,  Limited,    Consulting  Engineers. 

186  Queen  Street  East,  TORONTO. 


IMPERIAL  PORCELAIN 
HIGH  POTENTIAL 
INSULATORS „p, 

Manufactured  by  Imperial  Porcelain  Works. 


RIAL    PORCELAIN 


These    Insulators  have  been   adopted    exclusively  by    such    important  Canadian 
Transmission  of  Power  Lines  as  :  WeSt  Kootenay  PoweP  &  Light  CO.,  Bonning- 

ton  Falls  to  Rossland  ;  Cataract  Power  Co.,  of  Hamilton,  DeCew  Falls  to 
Hamilton  ;  Chambly  Manufacturing  Co.,  Chambly  to  Montreal :  Light.  Heat 
&  Power  Co.,  of  Lindsay.  Fenelon  Falls  to  Lindsay  ;  Town  of  Orillia,  Ragged 
Rapids  to  Orillia,  and  many  others  in  Canada,  United  States,  Mexico  and 
Australia. 


Address  all 
Correspondence 


General  Agent,  7  Arch  Street,  BOSTON,  MASS. 


CANAD1A(^      EbECTRICfib     NEWS 


I'lilober,  iSoq 


SPARKS. 
The  electric  light  commissionors    of   Thorold,  Oni.,  have    been 
empowered  to  purchase  a  translormer. 

The  Coalicook  Eleciric  Lijjht  &  Power  Company,  of  Coalicook, 
Que.,  is  now  at  work  on  a  new  power  house  on  the  old  beet 
factory  site. 

Little  Dorothy  i>;reatly  surprised  at  seeing- a  hoseless  carriage 
go  by),  "  My,  there's  a  carriage  that's  walking  in  its  sleep  ! " — 
Youth's  Companion. 

Mr.  John  E.  Wilson,  city  electrican  of  St.  John,  N.H.,  has 
recommended  improvements  to  the  fire  alarm  system,  at  an 
estimated  cost  of  $7,000. 

A  stationary  engineers'  association  has  been  organized  at 
Regina,  \.  W.  T.  Geo.  Cook  is  president,  T.  S.  Hiscox  secre- 
l.iry,  and  P.  Gilchrist  treasurer. 

The  present  contract  for  electric  lighting  in  Midland,  Out.,  ex- 
pires at  the  end  of  this  year,  and  the  question  of  renewal  will  be 
taken  up  at  an  early  council  meeting. 

The  Kay  Electric  Company,  Hamilton,  is  about  to  be  wound 
up.  At  a  recent  meeting  of  creditors  the  assets  were  shown  to 
be  $2,312.24  and  the  liabilities  $1,721.03. 

"  I  wish  to  see  some  of  the  current  magazines,  please.  " 
"  Current  magazines  ?  Certainly.  John,  show  this  lady  the 
Electric  Spark  and  the  Storage  Battery." — Ex. 

The  Stratford  Electric  Light  Company  are  erecting  a  smoke 
slack  100  feet  high  and  14  feet  at  the  base.  It  is  not  improbable 
that  another  boiler  will  be  installed  in  the  near  future. 

The  Ottawa  Power  Company  has  been  formed,  with  a  capitaliza- 
tion of  $^50,000.  The  members  thereof  are  W.  C.  Perkins,  A. 
\V.  Fraser,  M.  C.  Edey,  J.  R.  .Armstrong  and  John  Eraser. 

\Vm.  Brown  McLean,  B.  A.  Sc,  of  McGill  University,  Mon- 
treal, has  been  awarded  a  science  research  scholarship  of /.  150  a 
year,  tenable  for  two  years,  by  the  London  Exliibiiion  of  1851. 

The  J.  H.  Ashdown  Mfg.  Company,  of  Winnipeg,  have  pur- 
chased from  the  Electrical  Construction  Company,  of  London, 
Ont.,  one  of  their  500  volt,  slow  speed,  multipolar  10  h.p.  motors. 
Thomas  Hocking,  K.  W.  Drake,  John  Henry  Mclntyre,  Wm- 
McLandress  and  J.  B.  Crawford,  of  Dutton,  Ont.,  have  been  in- 
corporated as  the  Dutton  Electric  Light  Company,  with  a  capital 
of  $15,000. 

The  Cataract  Power  Company  have  made  a  proposition  to  the 
council  of  Hamilton  to  operate  the  sewage  interception  works  by 
electricity.  .Another  oflTer  has  also  been  made  to  pump  the  city's 
water  supply. 

Mr.  Geo.  C.  Robb,  inspector  for  the  Boiler  Inspection  and 
Insurance  Company,  of  Toronto,  has  inspected  the  boilers  in  the 
various  fire  stations  in  the  city  of  Ottawa,  and  has  recommended 
that  some  of  them  be  replaced  by  new  boilers. 

The  Sturgeon  Falls  Pulp  Co.,  of  Sturgeon  Falls,  Ont.,  has 
asked  the  town  for  another  bonus  of  $12,000,  in  return  for  which 
they  agree,  among  other  things,  to  renew  the  electric  lighting 
contract  for  a  term  of  21  years,  and  to  install  a  telephone  system. 
The  Electrical  Construction  Company,  of  London,  Ont.,  have 
recently  closed  with  the  E.  Girardot  Wine  Company,  of  Sand- 
wich, Ont.,  for  a  new  6  h.p.  motor.  This  company  have  had  one 
of  the  same  motors  for  the  last  five  years,  and  express  themselves 
eminently  satified  with  it. 

The  Brantford  Electric  &  Operating  Company,  Brantford,  Ont., 
are  rapidly  increasing  their  power  business.  The  Keys,  Somer- 
ville  Printing  Co.  have  installed  a  3  h.p.,  two  phase  S.K.C.  in- 
duction motor  with  which  to  operate  their  new  printing  presses. 
This  is  the  second  printing  establishment  that  has  put  in  alter- 
nating motors. 

The  Electrical  Construction  Company,  of  London,  Ont.,  in  their 
recent  deal  with  the  Winnipeg  Street  Railway  Company  for  the 
exchanging  of  500  volt  motors  for  the  250  volt  system  previously 
in  operation  there,  will  have  in  the  course  of  a  few  days  80  second 
hand  motors  of  all  sizes,  which  they  will  be  able  to  place  on  the 
market  at  vepi-  reasonable  figures. 

The  Electric  Maintenance  and  Construction  Co.,  of  Toronto, 
Limited,  advise  us  that  they  are  extremely  busy  with  contracts 
outside  of  house  wiring  and  the  Orillia  contract.  They  have 
several  large  jobs  on  hand,  including  the  contract  for  the  entire 
installation  of  the  electric  lighting  plant  for  the  Gerhard  Heintz- 
man  Piano  Co.,  Toronto,  this  being  a  plant  of  250  lights,  with 
20  k.w.  generator,  switchboard,  etc.,  complete.  It  is  proposed 
to  use  a  Canadian  General  Electric  dynamo. 


The  St.  Catharines  Cold  Storage  &  Forwarding  Co.,  Limited, 
are  replacing  their  direct  current  power  service  in  use  in  their 
warehouse  with  a  13  h.p.,  two  phase  S.K.C.  induction  motor. 
The  current  for  this  machine  is  supplied  by  the  St.  Catharines 
Electric  Light  &  Power  Co.,  who  have  recently  installed  in  their 
power  house  a  Joo  kilowatt  two  phase  S.K.C.  generator  for  both 
lighting  and  power  purposes. 

Messrs.  Brewder  it  Mc.N'aughton,  contractors  for  the  power 
canal  of  the  Metropolitan  FZlectric  Company  of  Ottawa,  have 
thrown  up  the  contract,  for  the  reason,  it  is  said,  that  they  tend- 
ered too  low.  It  is  the  intention  of  the  directors  of  the  Metro- 
politan Company  to  complete  the  work  themselves,  a  large 
number  of  men  bc-ing  now  at  work,  under  the  diroclion  of  the 
chief  engineer,  Mr.  Aylen. 

The  Electrician,  of  London,  Eng.,  publishes  a  short  description 
of  the  Desaymar  lamp.  The  principle  of  it  is  that  the  filament  is 
wound  in  the  form  of  a  coil  around  a  speci.illy  prepared  cylinder 
of  a  body  which  is  brought  to  incandescence,  apparently  from 
the  heat  of  the  filament.  The  lamp  is  said  to  be  brighter,  and  it 
is  claimed  lh.1t  only  half  the  energy  is  required  to  produ(,e  the 
same  candle  power,  the  saving  therefore  being  about  50  per  cent. 

The  Demarara  lilectric  Company  has  been  organized  in  Mon- 
treal, for  the  purpose  of  doing  business  in  Demarara,  West  Indies. 
The  franchises  of  the  British  Guina  Light  &  Power  Company  and 
the  Georgetown  Tramway  Company  have  been  secured,  and  it  is 
proposed  to  convert  the  latter  system  into  an  electric  road. 
F'ngineers  have  completed  the  surveys.  Messrs.  W.  B.  Chap- 
man, James  Hutchison  and  B.  V.  Pearson  are  the  provisional 
directors  of  the  company. 

At  a  recent  meeting  of  the  Vancouver  city  council,  a  letter  was 
read  from  the  secretary  of  the  Board  of  Fire  Underwriters,  slating 
that  that  body  had  appointed  Mr.  A.  K.  Snelling  to  the  position 
of  electric  wiring  inspector,  vice  Mr.  McMicking,  resigned.  The 
letter  embodied  a  request  that  the  council  piiss  a  by-law  enforcing 
the  inspection  of  electric  wiring,  the  Board  of  F'ire  Underwriters 
to  pay  the  inspector  by  fees,  and  the  wiring  to  be  done  satis- 
factorily to  that  oflicial.     This  was  agreed  to  by  the  council. 

At  the  last  meeting  of  the  council  of  Greenwood,  B.  C,  the 
question  of  the  extension  of  the  electric  light  franchise  was  con- 
sidered. Messrs.  W.  A.  Campbell  and  J.  McGregor  have  an 
option  on  the  Boundary  Falls  for  power  purposes  and  the  electric 
light  franchise  for  the  city.  The  latter  expires  on  October  15th, 
and  unless  a  steam  plant  is  put  in  to  generate  power,  it  was 
stated  that  it  would  be  impossible  to  complete  the  deal.  The 
promoters  agreed  to  put  in  a  ste.im  plant  at  once,  although  in  a 
couple  of  months  they  expect  to  have  their  water  power  in 
operation. 

.■\  fatal  accident  occurred  at  Sherbrooke,  Que.,  when  a  line- 
man named  Benoit,  employed  by  the  Sherbrooke  Gas  &  Water 
Company,  was  killed  by  coming  in  contact  with  a  live  wire. 
Another  man  named  King  was  also  rendered  unconscious,  but  he 
will  recover.  The  men  in  question  were  about  to  put  up  a  lamp. 
They  proceeded  to  lower  the  brace  to  which  the  lamp  was  at- 
tached, and  not  having  a  ctank  handy  to  work  the  small  windlass 
on  the  pole,  Benoit  and  King  took  hold  of  the  windlass  wire  rope 
so  as  to  undo  the  "  dog.  "  The  former  had  both  his  hands  on 
the  wire,  while  King  only  used  his  right  hand.  Immediately 
King  cried  out,  but  so  strong  was  the  current  that  Benoit  never 
spoke,  and  before  assistance  arrived  he  was  dead,  having  re- 
ceived a  current  of  2,000  volts.  His  hands  were  burned  to  the 
bone,  and  the  side  of  his  (ace  was  badly  scorched  through  coming 
in  contact  with  the  wire,  in  his  struggle  to  free  himself. 

The  Parry  Sound  Electric  Light  Co.  held  its  annual  meeting  last 
month.  The  election  of  directors  resulted  as  follows  :  S.  Arm- 
strong, J.  F.  Mosely,  W.  B.  W.  Armstrong,  E.  J.  Vincent,  Dr. 
Walton,  Rev.  W.  Evans  and  John  Clark.  Mr.  E.  Pirie  moved, 
seconded  by  J.  F.  Mosely,  and  carried  imanimously,  that  we,  the 
shareholders  in  the  Parry  Sound  Electric  Co.,  Limited,  at  the 
annual  meeting  assembled,  desire  to  place  on  record  the  esteem 
in  which  we  have  always  held  our  retiring  manager  and  secretary- 
treasurer,  Mr.  W.  B.  W.  Armstrong,  and  to  express  our  con- 
fidence in  his  integrity  and  ability  which  he  has  so  steadily  dis- 
played in  the  conduct  and  management  of  the  company's  affairs  ; 
and  while  we  regret  exceedingly  that  Mr.  Armstrong  has  de- 
cided to  sever  his  connection  with  this  company,  we  heartily  wish 
him  every  success  in  the  profession  he  has  decided  to  enter.  The 
directors  have  elected  Dr.  Thos.  S.  Walton  president  ;  E.  J. 
\'incent  vice-president  ;  J.  H.  Knifton  auditor  ;  and  J.  W.  Easton 
secretary-treasurer  and  manager. 
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THE  ELECTRIC  PLANT  OF  THE  MONTREAL  COTTON 
COMPANY. 

Visit  of    Inspection    bv  the    New  England    Cotton  Mani- 
factlrers'  association. 

On  October  5th  and  6th  the  New  England  Cotton  Manufac- 
turers' Association  assembled  in  convention  at  the  Windsor  Hotel 
in  ttie  citv  of  Montreal.  The  forenoon  of  the  second  da}'  was 
devoted  to  a  trip  to  \'alleyfield,  upon  invitation  of  the  General 
Electric  Company,  of  Schenectady,  N.Y.,  the  Canadian  General 
Electric  Company,  of  Toronto  and  Peterboro,  and  the  Montreal 
Cotton  Company,  to  inspect  the  extensive  works  of  the  latter 
company.  The  main  object  of  the  visit,  however,  was  10  view 
the  mag^nificent  power  house  and  to  witness  the  application  of 
electric  power  for  cotton  manufacturing  purposes. 

A  representative  of  the  Electrical  Xews  accompanied  the 
party.      At  9:00  o'clock  a  special  train  of  five  coaches,    furnished 


uiiJei  slauUiiig  of  the  industrial  application  of  the  power,  it  might 
be  slated  that  the  works  of  the  Montreal  Cotton  Company  com- 
prise eight  large  buildings,  none  'ess  than  three  storeys  in  height 
and  some  reaching  five  storevs.  The  works  are  situated  on  Lake 
St,  Francis,  an  expansion  of  the  St.  Lawrence,  on  a  canal  about 
twelve  miles  long,  excavated  by  the  Dominion  government,  a 
dam  being  constructed  between  an  island  and  the  mainland  to 
maintain  a  sufficient  supply  of  water  in  the  canal.  .At  this  dam  a 
head  of  fifteen  feet  at  high  water  and  eleven  feet  at  low  water  is 
obtainable.  For  the  cotton  mills  a  head  race  has  been  excavated 
1,000  feet  long  and  tapering  from  230  feet  at  the  entrance  to  165 
feet  wide  at  the  exit,  the  walls  being  constructed  of  concrete 
faced  with  cement.  By  the  arrangement  of  the  head  race  the 
formation  of  anchor  ice  has  been  avoided. 

In  the  power  house,  a  substantia!  stone  structure,  100  x  55  feet, 
with  solid  concrete  foundation,  there  are  two  wheel-pits,  each 
containing  four  McCormack  60  inch  vertical  turbines,  making 
eight  in  all,  built  by  the  S.  Morgan  Smith  Company,  of  York,  Pa., 
each  capable  of  developing  268  h.p.  at  68  revolutions    per  minute 


Montreal  Cotton  Company's  Electric  Plant. — Two  of  the  400  K.  \v.  Generators. 


by  courtes}' of  the  above  named  electric  companies,  pulled  out  of 
Bonaventure  station,  and  about  one  hour  and  a  half  later  the 
town  of  \'alleyfield,  some  forty  miles  from  Montreal,  was  reached. 
Going  direct  to  the  power  house,  the  party  was  taken  charge  of 
by  representatives  of  the  General  Electric  Company  and  the 
Canadian  General  Electric  Company,  who  explained  the  points  of 
interest  concerning  the  electric  plant.  Not  a  few  of  the  cotton 
manufacturers  from  the  Eastern  Slates  expressed  surprise  at  the 
extensive  character,  efBciency  and  economy  of  operation  of  the 
plant,  which  is  one  of  the  most  complete  in  every  respect  in 
Canada. 

This  plant  was  described  in  the  Electrical  News  of  March, 
1897,  but  since  then  important  additions  have  been  made, 
the  total  capacity  of  the  power  house  being  now  taken  up.  Intro- 
ductory to  some  brief  details  of  the  electric  plant,  and    to  give  an 


under  a  13  feet  head.  The  turbines  are  directly  coupled  to  four 
separate  jack  shafts,  two  wheels  to  each,  placed  in  two  rows  ex- 
tending the  entire  length  of  the  power  house.  The  -vheels  are 
governed  by  a  Replogle's  relay  governor  belted  to  each  jack  shaft. 

THE    ELECTRICAL    EQITPMENT. 

Directly  connected  to  four  jack  shafts  are  four  generators  of  a 
capacity  of  400  kilowatts  at  600  volts,  of  the  Canadian  General 
Electric  Company's  well  known  three-phase  6o-cyle  alternating 
current  type.  Two  of  these  generators  are  shown  in  the  accom- 
panying illustration,  although  it  might  be  erroneouslv  inferred 
from  the  illustration  that  the  generators  are  not  parallel  in  size. 
For  field  excitation  two  4-pole  17  k.w.  machines  are  belt  connected 
to  two  of  the  four  generator  shafts. 

The  current  is  applied  directly  to  the  motors  without  the  inter- 


Victor  Turbines 

OPERATING  DYNAAIOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING __i^^_ 

Sigh  Speed,  Close  Regulation,  Great  Capacity 

Higfi  Efficiency,   Perfect  Cylinder  Gate,  SteadyJIotiuii 


RECENT  PLANTS  INSTALLED  :—Lachine  Rapids  Hy- 
draulic &  Land  Co.,  Montreal,  Que.,  12,000  h.p.;  Chambly  Manu- 
facturing Co.,  Montreal,  Que.,  20,000  h.p.;  West  Kootenav 
Power    &    Light    Co.,    Rossland,     B.C.,    3,000   n.p. ;     Dolgeville 


Electric  Light  &  Power  Co.,  Dolgeville,  N.Y. ;  Honk  Falls  Power 
Co.,  Ellenvillt,  N.Y.;  Hudson  River  Power  Transmission  Co., 
Mechanicsville,  N.Y.;  Cataract  Power  Co.,  Hamilton,   Ont. 


CORRESPONDENCE    SOLICITED. 


The  StilwelUBierce  c&  Smith^^Vaile  Co.    = 


DATTOy,  OHIO. 
U.  S.A 
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position  of  transformers,  and  up  to  date  ihere  are  about  tony  ol 
these  in  use  in  sizes  from  30  to  200  horse  power,  with  several 
more  in  process  of  manufacture.  The  motors  are  of  the  induction 
type,  self  starting  under  all  conditions  of  load,  and  without 
collector  rinj^s  or  brushes.  .At  present  about  J, 300  horse  power  is 
utilized  to  drive  electric  motors  and  supply  arc  and  incandescent 
lighting  in  all  parts  of  the  works.  The  majority  of  the  motors, 
excepting  those  greater  than  75  h.p.,  arc  suspended  from  the 
ceiling  on  solid  supports,  thus  economizing  floor  space,  and  are 
belled  to  line  shafting,  doing  away  with  tho  long  belt  drives 
previously  necessary. 

In  a  new  mill  just  completed  all  the  machinery  will  be  operated 
by  induction  motors  ranging  in  size  up  to  250  h.p. 

SWITCHBOARD. 
In  one  end  of  the  power  house  is  situated   the  switchboard,  of 
which  a  view  is  shown.      It  consists  of  ten    white   marble    panels 


wheel  pits  constructed.  An  cxi.-Msion  will  ;iKo  he  liuilt  to  the 
power  house  which  will  contain  the  switchboard.  Krom  this 
switchboard  the  entire  installation  throughout  the  works  will  be 
controlled. 

When  completed  this  will  be  one  of  the  most  extensive  electric 
industrial  installations  on  the  continent,  having  a  total  capacity 
of  S.400  borse  power.  The  complete  electrical  apparatus  was 
manufactured  and  supplied  by  the  Canadian  General  Klectnc 
Company,  of  Toronto,  to  whom  great  credit  js  due.  lyocniuenl 
enginc-ors  have  pronounced  the  use  of  electricity  as  applied  at  the 
.Montreal  Cotton  Company's  works  to  represent  the  foremostjpro- 
gress  in  elect ric.'il  science. 

After  a  cursory  inspection  of  the  manufacturing  plant  of  the 
company  the  party  were  invited  to  partake  ol  luncheon  which  had 
been  provided  in  an  adjoining  building.  .About  1  o'clock  the 
train  was  again  taken  for  Montreal,  after  the  thanks  of  the  asso- 
ciation   had    been    tendered    to  the    Montreal  Cotton' Company 
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mounted  on  an  angle  iron  frame.  The  two  outer  panels  at  each 
end  are  the  machines  panels,  each  containing  the  necessary  in- 
struments and  switches  for  operating  the  generators.  From  the 
remaining  six  panels  the  complete  installation  of  motors  and  in- 
candescent lights  are  controlled.  If  space  permitted,  more  might 
be  said  of  the  interesting  features  of  this  switchboard. 

direct    CIRRENT    PLA.ST. 
In  another  building  is  situated  a  direct  current  plant    supplying 
a     small     portion     of    the    lighting.      There    are     seven     Edison 
generators  belt  connected  to   a    line   shaft    driven   by  a   54-mch 
vertical  Hercules  wheel,  developing  165  h.p. 
PROPOSED   ADDITION. 
Excavating  was  in  progress  for  a  large  extension   to   the   main 
power   house,    and    it    was    learned   that    it    is    the    intention    to 
install  two  1200  kilowatt  Canadian    General  Electric  three   phase 
generators  similar  in  type  to  those  already   installed.     These  will 
also  be  direct  connected    to    McCormack    turbines.     For   this  in- 
creased   installation    the    head    race    will    be   extended  and   two 


General  Electric  Company    and    the    Canadian    General    Electric 
Company. 


The  Standard  Chemical  Company,  of  Deseronto,  Ont  ,  have 
recently  installed  an  electric  lighting  plant  in  their  factories.  The 
apparatus  was  supplied  by  the  Canadian  General  Electric  Co. 

The  Canadian  General  Electric  Company  are  installing  one  of 
their  standard  120  kilowatt  single  phase  alternators  for  A.  Gagnon 
&  Co.,  of  X'ictoriaville,  P.O.  This  is  the  second  machine  of  this 
size  and  type  which  this  company  have  installed  during  the  past 
year. 

The  Toronto  Branch  No.  i  of  the  Canadian  Association  of 
Stationary  Engineers  will  hoki  their  Thirteenth  Annual  Banquet  at 
Webb's  Parlours,  "S'onge  and  Melinda  streets,  Wednesday  even- 
ing, October  iSth  (Thanksgiving  Eve).  Tickets  Si. 00;  for  sale 
by  Committee,  A.  M.  Wickins  (chairman),  Geo.  Thompson  (sec- 
treas.),  G.  C.  Mooring,  J.  Huggett,  A.  Stour,  H.  E.  'Terry,  and 
any  of  the  members. 


Northey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating-  of 
electiical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  tliat  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a   gentleman's  residence  or  small  town. 

Send  for  Information. 
UnDTUCV     MCP       on  .=.5  KmgSt      subway. 
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TWO-PHASE  WATER  POWER  DEVELOPMENT 
AT  SHERBROOKE,  QUEBEC. 
The  Magog  river,  its  source  in  Lake  Memphremagog, 
some  thirty  miles  in  length  and  situated  high  up  in  the 
Green  Mountains  of  Vermont,  flows  in  a  northeasterly 
direction,  crossing  the  border  between  the  United  States 
and  Canada,  finally  joining  the  St.  Francis  river,  one  of 
the  numerous  tributaries  of  the  St.  Lawrence.  At  the 
junction  of   the  two  rivers  Sherbrooke,  a  city  of  12,000 


standpoint  to  investigate  the  method  employed  by  the 
various  mills  to  develop  the  water  power,  we  must 
content  ourselves  with  a  brief  description  of  the  electric 
light  and  power  plant,  its  power  development,  its 
equipment  and  distribution. 

This  electric  light  plant,  as  it  is  still  called,  was 
installed  in  i88q  by  the  Sherbrooke  Gas  &  Water  Com- 
pany, which  at  that  time  operated  both  the  gas  and 
water  works,  as  its  name  implies,  but    which   has  since 


Fig.   1. — Interior  of  Power  Hoise. 


inhabitants,  is  prettily  situated,  lying  on  the  banks  of 
both  the  Magog  and  St.  Francis  rivers. 

Within  half  a  mile  of  this  junction  there  is  a  gradual 
fall  of  no  feet  in  the  Magog,  and  as  there  is  a  plentiful 
supply  of  water  throughout  the  entire  year,  this  con- 
venient and  economical  power  is  utilized  to  a  great  ex- 
tent in  supplying  many  industries,  of  which  the  prin- 
cipal are  woolen,  grist  and  saw  mills,  iron  works,  a 
carpet  factory,  the  water  works  and  the  street  railway 
and  electric  light  plants.  Though  the  head  obtainable 
for  each  mill  varies  to  a  large  extent,  yet  the  average  is 
about  24  feet. 

Though    it    might    be    profitable    from    an    hydraulic 


disposed  of  the  latter  to  the  city,  still  retaining  the  gas 
works,  together  with  the  electric  plant.  Here  we  find 
one  of  those  rare  cases  where  the  gas  and  electrical 
interests  do  not  conflict.  In  all  the  latest  buildings 
being  constructed  the  electric  light  is  installed  to  the 
exclusion  of  gas,  which  is  now,  however,  much  used  for 
heating  purposes,  taking  to  a  great  extent  the  place 
formerly  occupied  by  the  coal  stove. 

Since  its  inception  '.  electric  plant  has  undergone 
many  changes.  It  fir  started  with  but  a  few  lights 
run  on  the  single-phase  alternating  current  system. 
After  increasing  in  common  with  all  other  similar 
plants,  machine  after  machine  being  added  when  neces- 
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sarv,  a  radical  change  was  made  in  1897  by  the  adoption 
of  the  two-phase  system  using  S.K.C.  machines,  which 
have  been  in  operation  ever  since  for  both  light  and 
power  with  excellent  results. 

WATER  rOWEK  nEVELOPMENT. 

One  of  the  numerous  small  falls  on  the  Magog  has 
been  utilized  as  a  head  for  the  power  required.  By 
reason  ot  a  natural  dam   extending   across   the   river  at 

SIDE  ELEVATION 


feel  at  the  extreme  end  ot  ihe  liead  race,  while  the  base 
varies  correspondingly. 

The  head  race  is   300  feet  long   and    varies  in  width 

from  50  feet  at  the  bulkheads  to  150  feet  at  the  entrance, 
the  breadth  of  the  river  ;  in  depth  it  is  5  teet  at  the  en- 
trance, increasing  somewhat  as  the  bulkheads  at  the 
far  end  are  reached. 

The   velocity  of  water  in    the  head   race  is  4  feet    per 
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this  point  between  the  two  rocky  cliffs  composing  the 
river  banks,  but  a  comparatively  small  outlay  was 
necessary  to  control,  store  and  utilize  the  otherwise 
wasted  potential  energy  of  the  water. 

The  river  flows  through  a  narrow  rocky  gorge  some 
200  feet  wide,  the  sides  rising  very  abruptly,  almost 
precipitously,  from  the  river  bed,  which  is  nothing  but 
solid  rock.  The  natural  rock  dam  extended  almost  en- 
tirely across  the  river  at  the  point  selected  fot  the  head 
race  entrance,  and  all  that  was  required  was  to  erect  a 
wing  dam  and  thus  direct  the  flow  of  the  water  and  also 
to  store  it. 

The  inner  side  of  the  head  race  is  the  abrupt  bank  of 


l-'iG.  2. — Power  House. 

he  stream,  some  blasting  being  necessary  for  the  re- 
moval of  the  projections  and  the  large  boulders  to  make 
it  conform  to  the  required  conditions  for  service.  The 
outer  side  is  constructed  entirely  of  timber,  the  main 
supports  being  10  inch  by  10  inch  spruce  faced  with  3 
inch  plank  on  the  inner  side,  which  slopes  diagonally 
into  the  head  race  such  that  the  weight  of  the  water 
itself  provides  the  required  stability.  The  form  of  this 
retaining  wall  is  thus  a  right-angle  triangle,  the  vertical 
side  varying  in  height  from  8  feet  a    the  entrance  40  3 
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Fig.  3. — Pl.\n,  Elev.\tion  .^.s'd  Section  of  Power  Holse. 

second,  and  it  is  consequently  never  frozen  over  even 
during  the  most  severe  weather  in  winter.  Strange  to 
relate,  no  great  difficulty  has  been  experienced  with 
either  frazil  or  anchor  ice,  never  yet  necessitating  the 
shutting  down  of  the  plant  for  a  moment.  There  is,  of 
course,  a  certain  amount  of  frazil  at  times,  as  in  all 
running  water  exposed  to  intense  cold,  but  not  enough 
to  do  any  damage,  and  during  severe  weather  men  are 
always  stationed  at  the  two  racks  to  prevent  the  accumu- 
lation of  ice,  slush  or  rubbish,  which  they  remove  with 
rakes  through  small  waste  gates  in  the  side  of  the  head 
race  or  over  the  sloping  sides.  There  are  two  racks 
placed  100  feet  apart  in  the  head  race  to  prevent  ice  of 
any  description,  logs  or  floating  debris  passing  through 
to  the  wheels. 

Situated  at  the  lower  end  of  the  head  race  are 
two  gate  houses  serving  as  intakes  or  entrances 
to  the  three  pipes  or  flumes  carrying  the  water  to 
their  respective  turbines  in  the  power  house.  In 
each   gate  house  there  are  wooden  gates  which  may  be 
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closed    when  necessary  to  stop  the  flow  of   water  in  the 
flumes. 

The  first  flume  i<=  a  ){  inch  steel  pipe  6  teet  6  inches 
in  diameter,  composed  of  6  foot  lengths  securely  riveted 
together  ;  the  whole  flume  from  gate  house,  where  there 
is  a  one-eighth  turn  elhow  located,  to  the  wheel  case,  to 
which  it  is  riveted,  is  50  feet  long.  The  remaining  two 
flumes  are  also  j:^  inch  steel,  6  feet  8  inches  in  diameter, 
50  feet  long,  running  side  by  side  in  a  straight  line  to 
the  wheel  case  situated  in  the  power  house.  A  view  ot 
this  when  under  construction  is  shown  in  Fig.  4. 
The  weight  of  these  massive  pipes  is  supported  by  two 
large  masonry  piers  in  which  they  are  imbedded  to 
about  one-quarter  of  their  diameter.  Expansion  or  con- 
traction is  neglected,  as  it  is  inconsiderable  in  such  a 
short  length  of  pipe,  besides  which  the  water  inside  is 
flowing  continually  and  the  heating  or  cooling  effect  ot 
the  atmosphere  on  the  pipe  is  thus  reduced  to  a  minimum. 

TAIL    R.\CE. 

The  tail  race,  a  great  portion  of  which  has  been  blasted 
out  of  the  solid  rock,  is  directly  beneath  the  bulkhead, 
and  lying  between  it  and  the  power  house.     A  winter 


80  feet  long  by  26  feet  wide  (Fig.  2).  The  foundations 
are  of  solid  masonry  resting  on  the  bedrock. 

The  framework  is  of  wood,  the  timbers  being  very 
massive  ;  the  floors  are  of  very  thick  hardwood  plank- 
ing supported  by  wooden  beams  ;  the  roof  is  also  of 
planking,  but  is  covered  with  iron  sheathing. 

The  hydraulic  equipment  consists  of  three  turbines, 
having  a  total  capacity  of  1,730  h.p.  The  first  is  a  54- 
inch  "  New  American  "  vertical  turbine  capable  of  de- 
veloping 535  h.p.  at  124  r.p.m.  under  the  normal  head 
ot  30  feet  obtained  at  this  point  ;  this  head  may  be  in- 
creased at  any  time  by  carrying  the  tail  race  excavations 
further  up,  and  so  obtaining  almost  the  whole  34  feet, 
which  is  used  at  the  other  wheels  only  some  20  feet 
away.  This  wheel  was  manufactured  and  supplied  by 
Wm.  Kennedy  &  Sons,  Owen  Sound,  Ont.,  the  Cana- 
dian agents  and  manufacturers  for  the  Dayton  Globe 
Iron  Works  Company,  of  Dayton,  Ohio.  From  a  hori- 
zontal pulley  connected  to  the  vertical  turbine  shaft  by 
means  of  a  mortise  bevel  gearing,  a  generator  in  the 
dynamo  room  is  belted. 

The    remaining    two   are    each    40-inch     "Crocker" 


[Figs. '4  and  5 — View  of  Tail  Race  and  Flumes. 


view  of  this  and  also  the  bulkhead  and  pipe  line  is  shown 
in  Fig.  5.  It  is  140  feet  long  and  40  teet  wide,  the  dis- 
charge flowing  away  into  the  river,  where  it  undergoes 
a  similar  process  farther  down,  being  utilized  again 
and  again  for  power  purposes. 

A  wing  dam  constructed  of  rock  and  of  the  shale  re- 
moved during  the  process  of  blasting  separates  the  tail 
race  from  the  river,  and  5  feet  higher  than  the  level  of 
the  tail  race,  thus  preventing  it  being  submerged  by  the 
river  even  at  high  water. 

The  draft  tube,  7  feet  in  diameter  at  the  top,  extends 
down  vertically  a  few  feet  from  the  large  wheel  case, 
then  gradually  making  a  quarter  turn,  discharges  into 
the  tail  race  in  the  direction  of  flow,  its  diameter  here 
being  increased  to  10  feet.  A  deep  hole  was  excavated 
in  the  tail  race  to  accommodate  this  huge  pipe,  keeping 
it  continually  submerged,  so  that  no  air  could  possibly 
enter  to  destroy  the  head  produced  by  the  vacuum  due 
to  the  rapidly  descending  discharge  water.  The  great- 
est available  head  is  34  feet,  which  is  one  very  desirable 
for  facility  and  economy  of  operation. 

POWER    HOUSE. 

Nestling  in  the  chasm  between  the  precipitous  banks 
of  the  river  is  a  small  rocky  island,  arid  here  is  the 
location  of  the  power  house,  a  one-storey  brick  building 


wheels  of  the  horizontal  type,  both  placed  in  one  case, 
a  huge  steel  cylinder,  10  feet  in  diameter  and  22  feet 
long,  fed  by  the  two  steel  flumes  (Fig.  1).  Being  in- 
ward flow  turbines,  the  water  enters  at  each  end  of  the 
case,  and  rushing  inwards  towards  the  centre,  strikes 
the  wheel  vanes,  the  thrust  of  each  wheel  being  equal- 
ized by  the  other.  Being  then  deprived  of  its  energy, 
the  water  falls  inert  into  the  draft  tube,  afid,  descending 
vertically,  discharges  into  the  tail  race.  This  draft  tube 
has  a  vertical  height  of  17  feet  above  the  tail  race,  and 
the  head  over  the  wheels  is  also  17  feet,  thus  producing 
an  available  head  of  34  feet,  at  which  each  wheel  is 
capable  of  developing  596  h.p.  at  180  r.p.m.  Two 
overhung  pulleys,  one  at  each  end  of  the  wheel  case, 
supply  power  to  two  generators  in  the  dynamo  room  by 
means  of  two  immense  leather  belts  ;  an  adjustable  belt 
tightener  is  used  to  take  up  all  slack.  A  plan  and  eleva- 
tion of  the  power  house  (Fig.  3)  will  show  the  above 
arrangement.  The  two  "Crocker"  wheels,  with  wheel 
case,  steel  flumes  and  draft  tubes,  were  manufactured 
and  installed  by  the  Jenckes  Machine  Company,  of 
Sherbrooke,  Que. 

The  gates  on  all  three  wheels  are  of  the  "  register  " 
type,  which,  on  opening  or  closing  by  some  regulating 
device,  control  and  adjust  the  quantity  of  water  striking 
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the  vanes  of  each  wheel.  The  regulating  device,  by 
means  of  which  the  gates  are  opened  or  closed  accord- 
ing to  the  variation  in  the  speed  of  the  generator,  is  a 
"Replogle"  electro-mechanical  governor,  manufactured 
at  the  Replogle  Governor  Works,  Akron,  O.  There  are 
two  of  these  governors,  one  for  each  water  wheel  unit — 
one  for  the  "New  American"  and  the  other  for  the  two 
"  Crocker "  wheels,  the  gates  of  both  wheels  being 
operated  to  the  same  degree  at  the  same  instant,  as 
both  are  in  the  same  wheel  case. 

The  electrical  equipment  consists  of  two  240  k.w. 
two-phase  S.K.C.  generators  belted  to  the  "Crocker" 
unit,  one  180  k.w.  two-phase  S.K.C.  generator  and 
three  35-light  "  Ball  "  arc  machines,  all  belted  to  the 
"  New -American  "  wheel. 

The  two  largest  machines  (Fig.  1)  are  placed  on  con- 
crete foundations  20  feet  high  resting  on  the  bed  rock 
beneath,  and  operate  at  500  r.p.m.,  delivering  current 
at  a  pressure  of  2,400  volts  direct  to  the  line  with  a 
frequency  of  133  cycles  per  second.  The  iSo  k.w.  two- 
phase  generator  has  the  same  voltage  and  frequency, 
but  is  run  slightly  faster — at  660  r.p.m. 

Belted  to  the  shaft  of  each  of  the  three  generators  is 
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an  8  k.w.  4-pole  exciter,  each  of  which  is  capable  of 
fully  exciting  the  entire  plant. 

All  the  S.K.C.  apparatus,  generators,  switchboard 
and  instruments  were  manufactured  and  installed  by  the 
Royal  Electric  Company,  of  Montreal. 

There  are  three  35-light  arc  machines,  made  by  the 
Ball  Electric  Company,  of  Toronto,  in  use  at  present, 
but  these  will  shortly  be  shut  down  and  the  present 
system  of  direct  current  series  arc  lighting  changed  to 
the  enclosed  alternating  current  arc  lamp  system  run 
from  constant  current  transformers,  so  that  power,  in- 
candescent and  street  lighting  will  all  be  operated  from 
one  machine,  thus  making  an  ideal  arrangemerit. 

SWITCHBOARD. 

The  switchboard,  a  view  of  which  may  be  seen  in 
Fig.  2,  consists  of  eight  white  marble  panels  mounted 
on  a  solid  white  oak  frame,  presenting  a  handsome 
appearance.  It  is  situated  at  the  end  of  the  dynamo 
room. 

The  first  three  panels  to  the  right  are  solely  for  the 
machines,  while  the  remaining  five  are  the  distributing 
panels  for  the  various  feeders  ;  each  panel  is  one  huge 
slab  of  Vermont  white  marble. 

The  machines  are  not  operated  in  parallel,  but  are 
run  separately,  the  load  being  divided  between  the  ma- 


chines in  operation  in  proportion  to  their  respective 
capacities. 

The  first  three  panels,  which  are  the  three  generator 
panels,  are  similar  to  each  other,  except  that  the  third 
contains  an  S.K.C.  static  ground  detector  and  switch 
for  connecting  any  line  to  ground,  hence  a  description 
of  one  applies  to  all.  Each  machine  panel  contains  the 
following  apparatus  in  the  order  named,  starting  from 
the  top  of  the  board  :  .A  voltmeter,  which,  by  means  of 
a  small  switch  placed  underneath,  reads  the  pressure  on 
either  phase  ;  two  ammeters,  one  in  each  phase  ;  two 
double-pole  high  potential  S.K.C.  slide  switches,  one  in 
each  generator  phase;  two  regulator  heads,  one  in  each 
phase  ;  a  double-pole,  double-throw  switch  such  that 
either  of  two  exciters  may  be  used  to  excite  the  field  of 
any  generator  ;  and  lastly,  a  generator  and  an  exciter 
field  rheostat.  The  regular  heads  in  each  phase  act  to 
vary  the  machine  voltage  by  causing  some  small  arma- 
ture coils  in  the  machine  to  act  either  in  conjunction 
with  or  in  opposition  to  the  main  armature  coils,  thus 
raising  or  lowering  the  voltage.  Vot  this  purpose  it  is, 
of  course,  necessary  to  run  the  terminals  of  each  coil  to 
the  regulator  head  on  the  switchboard,  though  in  a 
small  machine  the  regulator  heads  are  placed  on  a  ter- 
minal board  on  the  machine  itself.  The  maximum 
variation  in  the  primary  voltage  obtained  by  means  of 
this  regulator  head  is  200  volts  on  each  phase. 

Each  of  the  five  feeder  panels  is  but  a  repetition  of 
the  other,  so  that  a  description  of  one  will  sulTice.  The 
first  two  panels  are  for  the  incandescent  lighting  circuits 
otily,  while  the  remaining  three  panels  are  for  combined 
light  and  power  from  the  three-wire  two-phase  distribu- 
tion used.  Each  of  these  panels,  then,  contains  the 
following  apparatus,  viz. :  Two  ammeters,  one  in  each 
phase  or  circuit  ;  two  S.K.C.  circuit  breakers,  also  one 
in  each  phase,  and  four  double-pole  double-throw 
switches  such  that  any  circuit  on  the  lighting  panels 
may  be  placed  in  either  phase  of  either  generator. 

The  indicating  instruments  are  mostly  of  the  Royal 
Electric  Company's  round  type,  though  some  few  of  the 
Whitney  make  are  used. 

DISTRIBUTION. 

From  the  switchboard  the  various  feeders  pass 
through  two  cupolas  in  the  roof  to  the  poles,  vi'here 
current  is  then  distributed  in  the  city  on  the  three-wire 
two-phase  primary  system,  anjl  transformed  down  to 
104  volts  for  light  and  power  service  by  means  of  trans- 
formers banked  in  as  large  units  as  may  be  economically 
used  to  supply  all  the  customers  in  that  immediate 
vicinity.  The  ordinary  four-wire  two-phase  secondary 
distribution  is  used  exclusively. 

Though  no  lightning  arresters  nor  choke  coils  are 
placed  in  the  power  house,  there  are  no  less  than  twenty 
sets  of  two  S.K.C.  non-arcing  lightning  arresters 
located  at  various  points  on  the  line,  to  which  taps  from 
the  service  wires  are  taken,  the  ground  wire   being  No. 

4  B.  &  S.  As  an  extra  precaution,  a  barbed  wire  is 
run  along  the  top  of  the  poles  and  grounded  at  every 
fifth  pole  in  one  section  of  the  city. 

There  is  a  short  transmission  line  to  Lennoxville,  a 
town  of  some  2,000  inhabitants,  situated  four  miles 
away,  where  both  light  and  power  are  supplied. 

The  poles  for  this  line  are  similar  to  those  used  in  the 
city,  perhaps  somewhat  shorter,  and  are  of  white  cedar, 
35  feet  long,  7  inches  in  diarneter  at  the  top,  embedded 

5  feet  in  the  ground,  and  are  spaced  100  feet  apart. 

The  three-wire  tw-o-phase  line  consists  of   two    No.  2 
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B.  &  S.  and  one  No.  1  B.  &  S.  weather  proof  insulated 
copper  wires  placed  on  double  petticoat  glass  insulators, 
thirteen  inches  between  wires.  A  transformer  is  used 
as  a  booster  to  raise  the  potential  on  this  line  a  slight 
amount,  such  that  the  voltage  at  Lennoxville  will  be 
the  same  as  in  the  city  ;  that  is,  the  amount  boosted 
will  represent  the  line  drop,  which  is  in  this  case  a  very 
small  amount. 

This  plant  is  in  operation  continually,  suffering  no 
interruptions.  A  load  curve  is  shown  in  Fig.  6.  Thire 
are  some  6,500  16  c.p.  incandescent  lamps  and  about 
150  h.p.  in  induction  motors  in  various  sizes  installed, 
and,  as  previously  stated,  by  the  time  this  goes  to  print 
there  will  be  a  system  of  100  enclosed  alternating 
current  arc  lamps  of  the  General  Electric  type  for  street 
lighting,  supplied  from  the  regular  circuits  by  means  of 
constant  current  transformers. 

Current  is  sold  both  by  meter  and  by  the  flat  rate, 
some  300  meters  being  already  installed.  For  incandes- 
cent lighting  the  rate  is  one-half  cent  per  ampere  hour, 
after  deducting  the  usual  discount  allowed  for  prompt 
payment,  a  332-watt  lamp  being  used.  The  flat  rate  is 
$6  per  16  c.p.  lamp  per  year,  with  a  sliding  scale  of 
price?  for  large  consumers.  For  power  the  rate  varies 
from  $70  per  h.p.  year  in  small  units  to  $30  per  h.p. 
year  for  larger  sizes,  such  as  30  h.p.  and  greater. 

The  officers  of  the  Sherbrooke  Gas  &  Water  Company 
are  :  Mr.  R.  W.  Hcneker,  president  ;  Mr.  E.  F. 
Waterhouse,  secretary,  and  Mr.  A.  Sangster,  electrical 
engineer  and  general  superintendent.  —  E.  M.  Archi- 
bald, in  Electrical  World. 


cord  of  the  language  employed  by  the  electric  light 
official  towards  the  enterprising  inventor,  but  it  is  said 
to  have  been  delivered  at  a  very  high  voltage  and  not 
intended  for  publication.  .■ 


ALUMINUM  WIRES. 


In  a  recent  comment  on  the  proposed  use  of  alumi- 
num wires  in  connection  with  the  electric  transmission 
line  from  Ragged  Rapids  to  Orillia,  Ont.,  the  fact  was 
mentioned  that  in  like  manner  in  only  one  other  instance 
was  aluminum  being  similarly  employed,  viz.,  in  the 
new  transmission  plant  at  Snoqualmie  Falls,  31  miles 
distant  from  Seattle  and  45  miles  from  Tacoma.  From 
a  description  of  this  plant  appearing  in  the  Electrical 
World  and  Engineer,  the  following  particulars  are  ex- 
tracted regarding  the  transmission  lines,  tor  which 
aluminum  wire  is  exclusively  employed  : 

The  transmission  circuits  are  led  from  the  trans- 
former house  over  a  rough  but  not  mountanous  country 
to  a  sub-station  at  Issaquah,  10  miles  distant,  the  lines 
paralleling  each  other  at  a  distance  ot  40  feet.  These 
parallel  lines  continue  to  Ranton,  a  further  9  miles, 
where  current  is  used  locally,  and  from  that  point 
branch  to  the  north-west  and  south-west  to  Seattle  and 
Tacoma. 

Aluminum  wires  have  been  used  on  these  long  dis- 
tance transmission  circuits  of  No.  i  and  2,  B.  &  S. 
guage.  Line  conductors  are  spliced  with  the  Mclntyre 
joint,  consisting  of  a  flattened  aluminum  tube  9  inches 
long,  with  walls  1-16  inch  thick,  large  enough  to  en- 
close two  wires.  The  latter  is  given  three  complete 
twists  by  special  clamping  tools  to  complete  the  joint 
(Fig.  i).  The  Seattle  line  contains  about  67,000  pounds 
of  aluminum,  and  the  Tacoma  line  72,000  pounds,  each 


BY  THE  WAY. 

What  is  claimed  to  be  the  largest  electric  sign  in 
Canada  attracts  the  attention  of  passengers  on  the 
Grand  Trunk  west  bound  trains  as  they  approach  the 
little  village  of  Acton,  Ont.  This  sign  stands  on  the 
coping  of  the  factory  and  reads  :  "  W.  H.  Storey  & 
Son,  Glove  Manufacturers."  It  is  over  50  feet  from  the 
ground  and  100  feet  in  length.  Each  letter  is  three 
feet  in  height  and  of  corresponding  width,  and  340 
incandescent  lamps,  designed  to  give  the  most  brilliant 
effect,  are  required  to  properly  light  it.  The  current  is 
supplied  by  a  dynamo  on  the  premises,  and  the  work  of 
wiring  and  installing  the  lamps  was  done  by  Mr. 
Kitchen,  electrician  in  charge  of  the  municipal  plant. 
The  brilliancy  of  the  sign  is  a  splendid  example  of  the 
usefulness  of  electricity  for  advertising  purposes. 

XXX 

Some  time  ago  trouble  developed  on  the  arc  light 
circuit  at  the  Union  Station,  Toronto.  The  electric 
light  company's  officials  went  carefully  over  the  c.rcuit 
and  examined  with  the  closest  scrutiny  every  joint, 
without  finding  any  defect  which  would  account  for  the 
failure  of  the  lamps  to  operate.  While  walking  about 
the  building  with  eyes  alert  to  discover  any  clue  which 
might  assist  to  solve  the  mystery,  the  official's  attention 
was  attracted  to  the  peculiar  conduct  of  a  man  in  the 
barber  shop,  who  was  gazing  intently  at  the  lamp  over- 
head. In  answer  to  a  question  as  to  the  object  of  his 
interest,  he  replied  that  he  had  invented  and  was  test- 
ing a  new  kind  of  arc  light  carbon,  "and,"  he  added 
enthusiastically,  "  I'm  satisfied  it  will  be  a  success." 
Here  then  was  the  solution  of  the  mystery.  The  in- 
gredients in  the  new  style  carbon  were  not  of  a  kind  to 
permit  the  passing  of  the  current  to  the  lamps  beyond. 
In  the  absence  of  a  stenographer  there    is  no    actual  re- 


:ss: 


Fig.   I. — .^LiMiNiM  Wire  Joint. 

line  consisting  of  two  three-phase  circuits.  The  con- 
ductors are  carried  on  triple-petticoat  "Imperial" 
glazed  porcelain  insulators,  4)2  inches  high,  6'2  inches 
in  diameter,  weighing  4  pounds  each.  Paraffined 
locust  pins  are  used  to  support  the  lower  part  of  the  in- 
sulator 4  inches  above  the  cross  arms.  The  tie  wires 
are  of  No.  3  aluminum. 

Two  circuits  are  run  on  each  pole  line,  one  on  each 
side,  with  triangular  space  of  30  inches  between  wires 
(Fig.    2).      Four    wires    on    the   lower  cross   arms    are 


Fig.  2. — Location  of  Circuits  on  Poles. 

spaced  on  either  side  25  inches  and  75  inches  from  the 
centre  of  the  pole  ;  25 ^'2  inches  above  on  another  cross 
arm  are  two  wires,  50  inches  on  either  side  of  the  pole. 
The  length  of  span  on  the  Seattle  lines  varies  from  90 
to  150  feet,  with  an  average  of  1 10  feet.  On  the 
Tacoma  line  the  average  span  is  150  feet. 

The  behavior  of  the  new  conducting  material  when 
this  plant  goes  into  operation  will  be  watched  with 
particular  interest. 
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The  courts  will  shortly^  be  called  ,to 
A  Nice  Point  ID  Law.  decide  a  fiite  point  of  law  in  ciinnec- 
tion  with  the  appeal  which  has  been  filed 
by  the  .Montreal  Street  Railway  Company  against  the 
assessment  which  the  city  seeks  to  impose  on  the  com- 
pany's poles,  wires  and  rails.  The  valuation  for  assess- 
ment purposes  put  upon  this  portion  of  the  company's 
plant  is  $280,000.  The  assessment  is  made  under 
article  361  of  the  City  Charter.  The  company  in  their 
appeal  have  pointed  out  that,  while  authority  is  given, 
under  the  above  mentioned  article  of  the  City  Charter, 
to  tax  poles,  wires  and  rails  of  the  company,  this  article 
is  a  violation  of  article  567  of  the  charter  which  provides 
that  the  city  shall  not  be  allowed  to  violate  any  of  its 
obligations  undertaken  by  contract.  The  contract  be- 
tween the  city  and  the  company  stipulates  that  a  per- 
centage of  the  earnings  of  the  railway  shall  be  paid  to 
the  city  in  lieu  of  taxes,  except  taxes  on  real  estate. 
The  company  state  that,  in  accordance  with  this  pro- 
vision, the  city  have  accepted  a  percentage  on  the  earn- 
ings of  the  company  in  lieu  of  all  taxes  and  assessments, 
with  the  exception  of  the  tax  on  immovable  property 
which  was  immovable  at  the  time  of  the  making 
of  the  contract.  The  company  express  their  willing- 
ness to  pay  taxes  on  their  lands,  buildings  and  ma- 
chinery. The  courts  will  be  asked  to  decide  the  ques- 
tion. 


The  American  Street  '^^^   eighteenth    annual   convention   of 
Railway  Asso-      the  American  Street    Railway  Associa- 
ciation.  ciation,    which   opened   in    the    city  of 

Chicago  on  October  17th,  was  in  some  respects  one  of 
the  most  successful  yet  held.  The  attendance  was  un- 
usually large,  and  while  but  four  papers  were  presented, 
their  reading  and  discussion  brought  out  many  interest- 
ing and  suggestive  points.  A  noticeable  feature  of 
the  convention  was  the  consideration  given  to  the 
labor  question  and  the  method  of  manipulating  em- 
ployees. Mr.  Vrecland  characterized  the  question  as 
one  requiring  a  great  deal  of  energy  and  ability,  but 
which  if  satisfactorily  handled  was  one  of  the  greatest 
elements  of  strength  in  street  railway  management.  An 
argument  was  advanced  in  favor  of  employing  young 
married  men.  A  question  aflfecting  street  railway  prac- 
tice was  brought  up  by  Mr.  Heft,  who  made  the  state- 
ment that  in  looking  up  the  matter  of  weights  he  had 
found  that  for  every  passenger  hauled  with  a  modern 
street  railway  equipment  721  pounds  of  dead  weight 
were  also  hauled,  which  is  only  137  pounds  less  than 
the  standard  steam  railroad  equipment.  It  was  pointed 
out  that  street  railway  managers  might  with  ad- 
vantage turn  their  attention  to  effecting  a  reduction  in 
the  weight  of  equipment.  The  respective  merits  of 
single  versus  double  motor  equipments  formed  an 
interesting  discussion,  the  consensus  of  opinion 
b<^ing  in  favor  of  cars  equipped  with  two  or  more 
motors.  The  objection  to  single  motors  was  the 
greater  cost  for  repairs  and  insufficient  tractive 
power.  "The  Construction'and  Maintenance  of  Street 
Railway  Tracks  "  was  treated  in  a  paper  by  Mr.  Edward 
Butts.  He  advocated  that  the  rail  should  be  not  less 
than  six  inches  in  depth,  the  rail  trench  20  feet  wide  at 
the  top  and  6  inches  wide  at  the  bottom,  and  that  cast- 
welded  joints  be  used.  This  latter  recommendation 
created  considerable  discussion,  inasmuch  as  it  is  a 
comparatively  new  practice  in  street  railway  construc- 
tion.     Mr.  Heidelburg,  of  Chicago,  said  that  the  Chicago 
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City  Railway  Company  was  the  second  company  to  use 
the  cast-welded  joints,  and  that  they  had  given  excellent 
satisfaction.  It  might  be  mentioned  that  the  Montreal 
Street  Railway  Company  have  lately  adopted  this  class 
of  joints  on  a  portion  of  their  road,  and  that  the  direct- 
ors have  recommended  that  it  be  applied  to  the  entire 
system.  There  was  present  at  the  convention  the  fol- 
lowing representatives  of  Canadian  street  railways  : 
J.  B.  Griffith,  manager,  and  C.  K.  Green,  director, 
Hamilton  Street  Railway  Company  ;  E.  H.  Keating, 
manager,  Ewan  Mackenzie,  assistant  superintendent, 
and  P.  McCullough,  electrician,  Toronto  Street  Railway 
Company  ;  Duncan  McDonald,  superintendent,  H.  A. 
Brown,  electrician,  and  W.  A.  Ross,  comptroller,  Mon- 
treal Street  Railway  Company. 


The  emploN'ment  ot  Mr.  Marconi  by 
Wireless  Telegraphy,  the  New  York  Herald  and  the  Chicago 

Times  Herald,  to  report,  by  means  of 
wireless  telegraphy,  the  recent  International  yacht  race, 
has  given  a  turther  demonstration  of  the  practicability 
and  value  of  this  important  discovery.  By  means  of 
the  Marconi  system  messages  were  transmitted  from 
the  vessel  on  the  race  course  to  the  city  ot  New  York 
within  periods  of  one-half  to  two  minutes,  to  Chicago 
within  seven  minutes,  and  to  London  within  fifteen 
minutes.  In  other  words,  the  system  effected  a  saving 
in  time,  as  compared  with  dispatch  boats,  of  fully  an 
hour.  On  another  page  will  be  found  a  very  clear  and 
concise  description  of  this  system  prepared  for  the  New 
York  Herald  by  Mr.  Marconi's  assistant,  Mr.  Broadfield. 
We  are  pleased  to  observe  that  the  British  Govermeiit 
are  said  to  have  arranged  to  make  use  of  the  Marconi 
system  in  connection  with  the  war  which  is  at  present 
in  progress  in  the  Transvaal.  It  would  appear  that  the 
system  might  there  be  employed  to  great  advantage  in 
view  of  probable  interference  on  the  part  of  the  Boers 
with  the  telegraph  system.  Notice  has  recently  been 
given  in  the  press  of  an  action  which  has  been  entered 
against  Mr.  Marconi  by  Professor  A.  E.  Dolbear,  of 
Tufts'  College  who  claims  to  be  the  original  discoverer 
of  space  telegraphy,  and  who  is  said  to  be  in  possession 
of  broad  patents  covering  the  transmission  of  messages 
without  wires.  Professor  Dolbear  is  not  likely  to  re- 
ceive much  sympathy  in  connection  with  the  step  which 
he  is  said  to  have  taken.  If,  as  far  back  as  1885,  he 
demonstrated  the  practicability  of  telegraphing  with- 
out wires,  has  allowed  the  important  discovery  to 
remain  unutilized  until  tlie  present,  and  has  left  to 
another  the  task  of  proving  its  commercial  value,  he  is 
deserving  of  none  of  the  rewards. 


The  city   of  Austin,    Texas,    furnishes 
Private  vs.  Municipal  ^^^^  ^^^  termed   a     horrible   ex- 

Control.  •' 

ample   of    municipal    control  of  electric 

lighting.  In  1890,  the  city  decided  to  discontinue  the 
arrangement  under  which  the  public  lighting  had  been 
done  by  a  private  company  at  a  cost  of  $18,000  per 
year,  and  adopted  the  project  of  constructing  a  gigantic 
dam  across  the  Colorado  river,  three  miles  west  of  the 
city  of  Austin,  by  which  it  was  expected  that  some  14,- 
000  horse  power  could  be  developed  and  utilized  for 
lighting  and  power  purposes.  The  expectation  was, 
that  when  this  water  power  was  made  available,  the 
city  would  become  a  great  manufacturing  centre,  a- id 
the  authorities  had  probably  in  view  the  idea  c'' securing 
the  lighting  of  the  streets  at  little  or    no  expense.     The 


ratepayers,  with  these  arguments  before  them,  sanction- 
ed the  issue  of  bonds,  bearing  interest  at  five  and  six 
per  cent,  repayable  in  forty  years,  for  the  sum  of 
$1 ,750,000,  to  cover  the  cost  of  construction  of  the  works. 
The  project  has  resulted  in  total  failure  both  as  regards 
the  engineering  work  and  the  commercial  results. 
Since  its  construction,  serious  leakages  have  taken 
place  below  and  beneath  the  dam  resulting  in  the  lower- 
ing of  the  water  to  such  an  extent  that  very  little  power 
is  now  available.  Apart  from  this  is  the  serious  fact 
that  not  a  single  manufactory  has  been  brought  to  the 
city  as  the  result  of  this  power,  so  that  the  total  ex- 
penditure has  been  practically  thrown  away,  and  the 
city  finds  itself  placed  under  a  burden  of  operating  ex- 
penses and  interest  charges  amounting  to  $174,000  per 
year,  against  which  the  revenue  is  only  $60,000  per 
year.  Added  to  this  is  the  fact  that  sufficient  power 
cannot  be  obtained,  and  the  installation  of  an  auxiliary 
steam  power  plant  is  now  under  consideration.  The 
undertaking    will   probably   bankrupt   the    municipality. 

In  connection  with  this  subject  of  municipal  control, 
we  observe  that  the  National  Electric  Light  Association 
submitted  a  proposition  to  the  League  of  American 
Municipalities  at  its  recent  convention  in  Syra:use, 
New  York,  to  pay  one-half  the  cost,  not  exceeding  the 
sum  of  $5,000,  to  investigate  and  determine  the  cost  of 
operation  of  five  municipal  lighting  plants.  The  Muni- 
cipal League  accepted  the  proposition  with  the  amend- 
ment added  that  the  investigation  should  also  include 
five  private  plants.  It  was  pointed  out  that  this  amend- 
ment would  prevent  the  carrying  out  of  the  proposition, 
as  no  one  had  authority  to  give  the  privilege  of  examin- 
ing private  plants,  and  owners  of  such  plants  could 
not  be  expected,  under  present  circumstances,  to  dis- 
close particulars  of  their  business.  The  manager  of  a 
Canadian  electric  lighting  company  was  asked  by  the 
National  Electric  Light  Association  to  state  what 
amount  his  company  would  be  willing  to  contribute 
towards  the  cost  of  the  proposed  investigation.  He 
laconically  replied,  "  Not  one  cent,"  and  proceeded  to 
give  the  reason  for  his  refusal,  viz  :  That  as  a  rule  the 
promoters  of  municipal  control  of  electric  lighting  do 
not  look  at  the  question  from  the  standpoint  of 
economy  of  the  public  funds,  the  aim  being  rather  to 
obtain  a  larger  control  of  public  patronage  to  their  own 
advantage  and  the  advantage  of  their  friends,  and  that 
therefore  no  figures  which  could  be  published  showing 
from  an  economical  standpoint  the  disadvantage  of 
municipal  control  would  have  any  effect  in  checking  the 
agitation  for  munibipal  control.  A  proper  method  of  pro- 
cedure is  the  one  which  was  also  made  at  the  Syracuse 
convention,  namely,  that  the  legislatures  should  make  it 
compulsory  upon  the  management  of  all  public  utilities  to 
present  detailed  annual  statements  in  such  form  as  would 
permit  of  comparison  being  made  between  the  items  of 
expenditure  of  the  different  plants  \\  hether  operated  by 
the  municipality  or  by  private  companies.  VVe  are  in 
accord  with  Mr.  Francisco's  statement  at  this  conven- 
tion, that  the  remedy  is  not  municipal  ownership  but 
regulation.  So  far  as  Ontario  is  concerned,  the 
Conmee  Bill  passed  at  the  last  session  of  the  legislature 
is  well  calculated  to  protect  the  interests  both  of  muni- 
cipalities and  lighting  companies,  so  that  the  situation 
in  this  province  is  much  improved  as  compared  with 
the  conditions  which  prevailed  prior  to  the  passing  of 
this  enactment. 
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braiioh'Ortlce  o)  itic  Canadian  Klkltkii-Ai    Nk"^, 
New  York  I.ifr  Building, 

MONTRKAI.,   October  .loUi,  iStjq. 
ELECTRICAL   DINNER. 
The  first  annual  dinner  of  the  Y.  M.  C.  A.  Electrical    Club  was 
held  on  Friday,    September    jglh,  in  tlie    Associalion  building,  al 
which  there  was  a  ^ood  attendance  of  members  and  I  heir  friends 
The  menu  was  as  follows  : 

ELKCTRIC  JUICE. 


OvsTEK  SoL'p,  Fresh  Malpecquc. 


BOOSTER. 


Cmickkn  Pie. 


JOINTS,  SoLDERBD  AND  TapED. 

Roast  Bkkf. 

Roast  Turkey. 

SHUNTS. 

Mashed  Potatoe-s. 

GroundeO. 

L0B.NTEK  Salad. 


ISOLATED  PLANT. 
DESSERT. 


A  la  Submarine. 

A  la  Micro  Farad. 

Leather  Belting. 

Carbon  Trimmed. 

Sweet  CttRs. 

Dismantled. 

A  la  Accumulator. 


Celekv. 


Insulating  Compounds. 
Charlotte  Russe.  Jellv. 

Assorted  Cakes.  Multiple  Series. 


FRUITS. 


Ice  Cream. 

Srif  Cooler. 


W.ater  Ice. 


A  U  Frazil. 


Pears,  Apples,  Grapes,  Banan'nas. 


INTERNAL  RE-ISTANCE. 

Cheese.  Crackers. 

TERMINALS. 

Lemonade.  Cake  Noik. 

50,000  Volts.  High  Potential 

Are  You  Finished?  Ring  Off.  Transfer.  "30." 

The  chair  was  occupied  by  the  president.  Mr.  F.  B.  Horn,  who 
explained  that  the  object  of  the  club  was  to  visit  electrical  plants 
and  to  promote  the  social  and  educational  welfare  of  the  students 
of  the  electrical  class    in  connection   with  the    educational  depart- 


I'ROF.  L.  .A.  HtKDT,  K.E.,  .Ma.E., 
Honorary   President  Y.  M.C.A.   Electrical  Club. 

ment  of  the  Y.  M.  C.  A.  There  were  two  main  toasts,  that  of 
"Electricity"  and  "  Our  Association,"  which  was  responded  to 
by  Prof.  Herdt,  lecturer  in  electricity  at  McGill  University,  and 
honorary  president  of  the  club,  and  Mr.  D.  A.  Budge,  secretary 
of  the  Y.M.C.A.  "The  touch  of  electricity,"  said  Prof.  Herdt, 
"makes  a  great  city.  Take,  for  instance,  the  street  railway 
power  house,  with  its  dynamos  generating  10,000  horse  power. 
Think  of  10,000  horse  power  under  one  roof,  saddled  and  ready 
for  a  start.  Electricity  has  changed  the  manners  and  the  customs 
of  mankind." 

Mr.  D.  .A.  Budge,  on  behalf  of  (he  Association,  gave  an  instance 
of  the  value  to  the  members  of  the  evening  educational  classes. 
He  knew  of  a  young  man  engaged  in  the  G.  T.  R.  shops  who 
took  up  the  study  of  mechanical  drawing,  acquiring  knowledge 
that  soon  secured  his  advancement.  At  the  time  of  the  United 
States  declaration  of  war  with  Spain,  the  Baldwin  Locomotive 
Works,  of  Philadelphia,  were  under  contract  to  equip  a  railway  in 
the  northern    part  of   Spain,  and    had    already    shipped  Hie    loco- 


motives. Thcv  did  not  wish,  uiutor  the  circumstances,  to  send  a 
Inlled  St.'iles  citi/cn  to  equip  the  road,  and  applied  to  Ihe  G.  T. 
R.  for  a  Britisher.  The  young  man  above  referred  to  was  sent 
.ind  accomplished  the  work.  On  returning,  lie  w.as  sent  to  Cuba 
to  report  on  the  condition  of  locomotives  wrecked  in  the  Cuban 
war.  Mr.  Budge  said  that  he  became  acquainted  with  these  facts 
by  a  chance  meeting  with  the  young  man  on  a  recent  holiday 
trip,  Ihe  laltei  being  then  bound  for  South  .Vfrica  to  set  up  fifty 
locomotives    for    the    Baldwin    Coinpanv'.      He    remarked  to    Mr. 


.\lu.    I.    I,.    iK.K.,, 
President  Y.M.C.A.  Electrical  Club. 

Budge  that  the  improvement  of  his  time  in  the  evenings  had  had 
much  to  do  with  his  promotion. 

The  secretary  of  the  club,  Mr.  J.  F.  C.  Bray,  gave  .t  resume  of  the 
summer's  work,  which  included  lectures  on  "The  Theory  of  the 
Telephone,"  by  Fred  B.  Horn;  "Interior  Wiring,"  by  T.  F. 
Pickett;  "  The  Electric  Motor,"  by  Piof.  Herdt.  X'isits  to  the 
electrical  plants  were  also  made. 

During  the  evening  a  programme  was  contributed  by  the  follow- 
ing gentlemen  :  Mr.  Crawford  Grantham,  piano  solo;  Mr.  A.  F. 
Cameron,  song  ;  Mr.  R.  H.  Gibson,  recitation  ;  Mr.  W.  R.  Wil- 
son, song  ;   Mr.  Will  Sutton,  selections  on  the  gramophone.      The 


Mr.  J.   F.  C.   Bray, 

Secretary  Y.M.C.A.  Electrical  Club. 

evening's  enjoyment  was  brought  to  a  close  by  the  members  join- 
ing hands  and  the  hearty  singing  of  "  Auld  Lang  Syne.  " 

interior  wiring. 
Nearly  every  illuminating  company  in  Canada,  and  in  fact  in  the 
neighboring  republic,  have  given  up  doing  interior  wiring.  The 
P-  al  Electric  Company,  of  Montreal,  however,  are  unique  in 
lis  respect,  inasmuch  as  they  still  tender  for  such  work.  In  a 
great  measure  success  in  this  line  depends  on  how  the  superin- 
tendent of  that  branch  handles  his  customers.  The  Royal  Com- 
pany have  a  man  who  can  do  this  to  perfection,  giving    courteous 
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treatment  all  round,  looking  to  giving  satisfaction  in  the  work, 
and  also  after  the  interests  of  his  employers.  Such  is  Mr.  ] 
Douglas,  in  charge  of  the  wiring  department  of  that  company. 
That  he  has  had  training  in  other  branches  of  electric  construc- 
tion, from  the  common  house  bell  to  telephone  and  telegraph 
systems,  no  doubt  forms  a  valuable  auxiliary  when  looking  after 
"trouble."  He  seems  the  right  man  in  the  right  place,  and  would 
be  hard  to  replace. 

AN  LNPROFITABLE  PURCHASE. 
.\  certain  professional  gentleman  was  prone  to  purchase  in 
the  United  States  some  nice  running  motor,  projecting  arc  light, 
etc.,  which  might  be  useful  to  him  in  his  business,  only  to 
find  that  the  alternating  current  in  use  in  Montreal  was  not  healthy 
for  the  instruments  when  connected  upon  their  arrival.  Profes- 
sional men  are  the  first  to  complain  if  their  patients  do  not  take 
them  into  their  confidence  ;  the  local  electrical  fraternity  may 
well  say  ditto.  By  a  little  consultation,  the  fee  not  being  forth- 
coming as  in  the  professional  man's  own  case,  he  might  have  been 
saved  a  few  almighty  dollars. 

"TRAMP    ELECTRICIANS." 

A  nuisance  has  developed  in  Montreal,  in  the  shape  of  mis- 
creants who  detach  incandescent  bulbs  from  corridor  and  hall 
brackets  in  public  buildings  and  purloin  them.  As  free  renew- 
als are  given  by  both  the  Royal  and  Lachine  companies,  and  as 
such  lamps  are  not  offered  for  sale  so  that  the  offender  might  be 
apprehended,  it  is  to  be  inferred  that  these  lamps  are  appropriat- 
ed by  "  tramp  "  electricians  who  carry  their  office,  etc.,  in  their 
hat.  They  know  the  value  of  the  goods,  and  can  use  them  in 
their  work.  No  wonder  the  legitimate  business  cannot  tender 
against  these  gentry,  and  it  is  an  injustice  for  any  architect  or 
citizen  to  employ  such. 

NEW    BlILDINGS. 

The  new  factory  of  Messrs.  Tooke  Bros  ,  now  being  erected  at 
St.  Henri,  near  Montreal,  will  be  well  equipped  electrically.  The 
plant  will  consist  of  two  new  54  k.w.  generators,  to  be  run  on  the 
three-wire  system,  supplying  from  an  up-to-date  switch-board  of 
blue  Vermont  marble  900  incandescent  lights,  three  15  h.p. 
motors,  two  8  h. p.  motors,  one  6  h.p.  motor,  and  one  5  h.p. 
motor.  There  will  also  be  a  heating  plant  separate,  consisting  of 
their  present  factory  generator  and  60  enamel  pattern  sad  irons. 
The  new  switch-board  and  generators  will  be  supplied  by  the 
Canadian  General  Electric  Company,  as  well  as  the  15  and  8  h.p. 
motors.  The  wiring  and  constri'ction  work  is  in  the  hands  of  the 
Montreal  Electric  Company. 

The  new  Mount  Royal  Club  building  is  probably  the  most  ex- 
clusive as  well  as  the  most  elaborate  in  Canada.  It  is  the  house 
built  by  the  lato  Sir  J.  J.  C.  .'Vbbott,  used  by  Lord  and  Lady 
Aberdeen  as  their  vice-regal  residence  in  Montreal,  and  now 
entirely  remodelled  and  extended  by  Messrs.  Maxwell  &  Shai- 
tuck,  architects,  to  suit  the  views  of  the  gentlemen  of  the  Mount 
Roval  Club,  who  are  some  of  the  wealthiest  in  the  Dominion.  The 
wiring  was  done  by  Messrs.  Lewis  &  Co. ,  of  Boston,  and  the 
fixtures  specially  designed  by  the  architect  and  manufactured  in 
the  United  States.  They  were  hung  and  connected  by  the  Mon- 
treal Electric  Company. 

The  conduit  for  the  new  building  of  the  Merchants"  Bank  of 
Canada  in  this  city  has  just  been  installed,  construction  being  by 
the  Mor.treal  Electric  Company.  The  plant  will  be  two  wire,  at 
220  volts,  and  is  thought  to  be  the  fiist  of  its  kind  here  using 
220  volt  lamps.  .Although  not  at  first  contemplated,  it  is  the  in- 
tention to  have  their  own  private  plant.  The  Royal  Electric 
Company  have  been  successful  in  securing  the  order  for  gener- 
ators and  switchboard.  Sprague  electric  elevators  will  be  used, 
supplied  through  the  Montreal  agents,  Messrs.  Jack  &  Robertson. 
The  architects  are  Messrs.  Maxwell  &  Shattuck. 

MINICIPAL    REGULATIONS. 

The  proposed  new  building  by-law  for  the  city  of  Montreal  con- 
tains the  following  regulations  governing  the  installation  of  elec- 
trical apparatus  : 

.All  the  electrical  apparatus,  wires,  etc.,  for  the  generation  or 
supply  service  in  any  central  station  or  isolated  plant,  and  all 
wires,  lamps,  motors,  etc.,  used  for  light,  power  or  heat  in  any 
public  or  private  building,  shall  be  installed  according  to  and  in 
conformit}' with  the  rules  and  regulations  of  the  Canadian  .Asso- 
ciation of  Fire  L'nderwriters,  and  in  order  to  secure  conformity  to 
said  rules  anc"  regulations,  all  such  installations  shall  be  subject  to 
inspection  arid  issuance  of  a  certificate  to  that  effect  from  the  elec- 
trical inspection  department  of  the  city  of  Montreal.  In  order 
that  proper  inspection  may  be  made,  due  notice  shall  be  given  the 
building  inspection  office  of  any  intention  to  install  any  such  elec- 
trical wires  or  apparatus  for    the  purposes   herein    mentioned,    in 


order  to  allow  of  inspection  of  the  installation  as  the  work  pro- 
gresses, and  before  any  portion  of  the  work  is  covered  or  con- 
cealed, .ind  no  installation  shall  be  considered  complete  and  in 
conformity  with  said  rules  and  regulations  until  a  certificate  shall 
issue  from  the  inspection  department  to  that  effect.  In  all  cases, 
the  inspection  department  shall  have  power  to  decide  and  deter- 
mine whether  such  work  has  been  done  in  a  safe  and  proper  man- 
ner, and  the  issuance  of  a  certificate  therefor  shall  be  in  evidence 
thereof. 

All  materials,  s\yitches,  wire  or  any  other  auxiliary  apparatus  or 
device  pertaining  to  said  installations  shall  be  subject  to  the  in- 
spection department  before  being  used  for  such  purpose. 

All  wires  of  any  description,  either  for  telegraph,  telephone, 
electric  light,  heat  or  power,  on,  or  entering  any  building,  public 
or  private,  shall  be  subject  to  the  supervision  of  the  inspection  de- 
partment, and  with  power  on  the  part  of  said  department  to  com- 
pel the  placing  of  those  wires  in  a  proper  and  safe  manner. 

All  theatres  and  all  public  halls  for  scenic  display  shall  be  sub- 
ject to  inspection  at  least  once  a  year. 

In  case  of  any  installation,  already  in  operation,  either  of  gener- 
ating plant,  motors,  wires,  or  other  electric  apparatus  located  in 
any  building  or  premises,  becoming  defective  to  such  an  e.xtent  as 
to  threaten  immediate  danger  to  life  or  property,  the  inspection 
department,  having  notice  thereof,  shall  have  immediate  power  to 
suspend  the  operation  of  such  pending  the  necessary  repairs. 

The  said  inspector  shall,  at  proper  hours,  have  the  right  to  enter 
any  building  or  premises  where  electric  power  or  light  is  being 
used,  to  inspect  all  electrical  wires  or  apparatus,  in  order  to  ascer- 
tain if  the  proper  regulations  have  been  complied  with,  and  no 
person  shall  refuse  to  allow  such  inspection. 

No  alterations  or  change  shall  be  made  in  the  plan  of  wiring 
any  building  without  notifying  the  building  inspector  and  securing 
a  permit  therefor,  and  subjecting  the  plan  of  wiring  to  inspection 
as  herein  provided. 

NOTES. 

The  Electric  Repair  and  Contracting  Company  have  taken  up 
new  premises  at  617  and  619  Lagauchetiere  street,  where  they 
are  doing  a  larger  business,  now  having  two  stores. 

The  contract  for  the  electric  plant  for  Messrs.  Henry  Morgan 
&  Co. "s  building  has  been  awarded,  the  generators  going  to  the 
L^nited  Electric  Co.,  Toronto,  and  the  switchboard  to  the  Cana- 
dian Cieneral  Electric  Company. 

The  Canadian  Bryant  Electric  Company  were  slightly  damaged 
by  smoke  and  water  recently  by  the  fire  in  Messrs.  Agnews'  (dry 
goods)  premises,  over  which  their  Montreal  factory  is  located. 
They  have  decided  to  close  down  their  Canadian  branch. 

For  hustling  around  looking  after  his  men,  commend  Mr.  J. 
Bennett,  foreman  for  the  Montreal  Electric  Companj^'s  outside 
department.  Covering  mile  after  mile  on  his  bicycle,  and  rushing 
things,  is  his  usual  occupation.  There  surely  cannot  be  complaint 
of  slow  attention  there. 

Mr.  John  Forman,  of  Montreal,  has  recentlj-  been  on  an  e.x 
tended  visit  to  New  York  and  other  .American  cities,  ostensibly 
to  witness  ihe  international  yacht  race.  It  is  rumored,  however^ 
that  he  has  not  been  becalmed,  and  that  he  brought  home  some 
new  agencies.  Mr.  Forman  intends  moving  at  once  into  the 
more  commodious  premises  which  he  has  lately  leased  and  which 
are  located  about  a  block  west  of  his  present  stand  on  Craig 
street. 

The  Canadian  General  Electric  Company  are  to  be  con- 
gratulated in  their  chief  at  Montreal.  Mr.  Dean  is  universally 
esteemed  by  the  trade  in  general.  The  thorough  knowledge  he 
has  of  his  subject,  and  the  quiet,  gentlemanly  way  he  has  of  im- 
pressing that  fact  on  his  customer,  might  serve  as  a  "  pointer  " 
for  others  in  electrical  lines.  Mr.  Dean's  first  lieutenant,  Mr.  J. 
W.  Pilclier,  who  has  lately  been  promoted  to  the  Halifax  agency, 
has  been  replaced  by  Mr.    Bell,  who  bids  fair   to  become  popular. 

Strange  when  giants  fight,  how  the  small  one  makes  a  quiet, 
comfortable  living  light  in  amongst  the  fighters.  Mr.  Chas. 
Morton,  manager  of  the  Standard  Electric  Co.  (formerly  the 
Temple  Electric  Co.),  of  Montreal,  with  station  located  on  Chenne- 
ville  street,  has  reason  to  be  proud  of  his  management.  -As  pos- 
sibly the  profit  division  may  not  be  public,  your  correspondent  wil 
reserve  the  actual  figures,  merely  stating  that  it  is  more  satisfac- 
tory than  certain  others  in  Montreal.  This  may  partly  be  due  to 
Jlr.  Mortons  desire  to  avoid  legal  proceedings  with  a  customer 
whenever  possible,  and  to  try  and  give  satisfaction  all  round. 
That  he  manages  to  do  so  is  evidenced  by  his  keeping  old  cus- 
tomers with  him.  The  current  furnished  from  this  station  is  prin- 
cipally 250  volt  direct  current  for  motors,  the  lighting  current  now 
being  obtained  from  the  Lachine  Company  and  is,  of  course, 
alternating. 
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SEARCH  LIGHTS  ON  VESSELS 

Montreal,  October  J7ih,  1899. 
Editor  >.  IS  vDi  KN  Electrical  Nk»«  : 

Some  time  ago  the  idea  was  broached  by  some  person  in 
Montreal  to  use  search  lights  on  vessels,  by  means  of  which  it 
was  intended  that  pilots  could  pick  out  the  river  buoys  and  guide 
steamships,  etc.,  down  the  channel  by  night  as  well  as  by  day. 
Referring  to  a  back  number  of  the  Canadi.\n  Electrical  News, 
where  the  item  appeared,  I  notice  that  storage  batteries  were 
also  suggested  for  such  vessels  as  did  not  possess  iheir  own 
dynamos. 

The  writer  purposely  refrained  from  referring  to  this  matter 
before,  thinking  that  possibly  he  might  damage  the  proniolion  of 
some  scheme,  but  seeing  that  the  close  of  navigaiion  is  now  upon 
us,  and  that  no  one  has  adopted  the  brilliant  (?)  idea,  a  few  words 
on  local  conditions  may  not  be  amiss  to  show  just  what  an  under- 
taking ihis  seemingly  simple  scheme  means. 

First,  let  us  take  vessels  equipped  with  dynamos  :  The  writer 
knows  that  some  have  alternating  machines  on  board,  which, 
although  in  itself  no  obstacle,  would  prevent  any  search-light 
which  the  harbor  commissioners  might  keep  on  hand  (or  even  the 
sleamsliip  line)  as  common  properly  being  utilized,  as,  ot  course, 
most  of  the  equipments  are  direct  current.  The  question  would 
then  be,  shall  two  different  types  at  least  of  search  lights  be  kept 
on  hand  ?  .Again,  no  matter  what  current  was  used,  has  any 
vessel  got  from  20  to  40  amperes  to  spare,  which  would  be  re. 
quired  for  a  search  light  to  be  at  all  useful  ?  From  a  considerable 
experience  the  writer  emphatically  says  "  NO." 

Without  going  further  along  this  line,  let  us  proceed  to  the 
storage  battery  suggestion.  This  the  writer  regards  as  worse 
than  the  first  proposition,  for  at  least  200  ampere  hours  capacity 
would  be  required,  at  say  45  volts,  using  no  less  than  43  heavy 
cells!!  Now,  the  decks  are  pretty  well  hampered  until  (Quebec 
is  reached  without  adding  this  additional  liner  (even  were  it  pos- 
sible). To  "charge"  these  cells  we  have  available  (unless  a 
special  plant  were  installed  on  shore  for  the  purpose)  an  alter. 
nating  service  or  direct  current  arc  circuit,  the  latter  being  only 
in  use  from  dusk  until  day-break,  and  furnishing  10  am- 
peres ! 

Enough  has  been  said  to  show  the  futility  of  the  scheme, 
although  why  ship  owners  do  not  provide  their  original  installa- 
tion on  each  vessel  with  a  permanent  search  light  is  hard  to  say, 
seeing  that  such  a  piece  of  apparatus  would  be  a  valuable 
adjunct  in  many  ways. 

Yours  truly, 

"  Harbor." 

N.B.— What  is  the  matter  with  Pintsch  gas  buoys? 


Montreal  to  assume  the  duties  of  electrician  10  the  Montmorency 
Electric  Power  Company's  plant  at  Quebec.  Then  followed  Mr. 
H.  Brown,  who  went  to  St.  John,  N.  B.,  to  manage  the  electric 
light  plant  at  that  city.  Mr.  L.  Pignolet,  who  now  conducts  his 
own  business  in  electrical  specialities  on  Cortlandt  St.,  New  York, 
and  many  others,  could  be  mentioned. 

.•\  few  of  the  old  boys  are  still  quartered  in  Montreal,  such  as  : 
Mr.  J.  Douglas,  now  superintendent  of  the  wiring  department  of 
the  Royal  Electric  Company  ;  Mr.  W.  Shaw  (former  president  of 
the  club),  together  v^'ith  his  brother,  Mr.  J.  Shaw,  who  now  con- 
stitute the  Montreal  Electric  Company  ;  Mr.  J.  Burnett,  first 
secretary  of  the  club  ;  Mr.  T.  Murphy,  of  F.  Thomson  &  Co., 
now  well  known  for  his  inventive  genius  ;  Mr.  G.  Hill  and  Mr.  C. 
Doutre,  both  with  John  Forman,  Montreal,  and  others. 

The  hardest  work  naturally  fell  on  the  secretary,  which  like  all 
offices,  was  a  purely  honorary  position,  and  it  is  doubtful  whether 
,Mr.  Burnett  the  first,  or  Mr.  C.  Doutre  the  last  holding  the  office, 
bore  off  the  palm  in  that  sense  ;  certainly  both  were  a  credit  to 
their  club. 

By  ihe  foregoing  remarks  it  is  clearly  shown  thai  the  club  was 
not  an  electric  light  monopoly,  as  there  was  as  much  Interest  dis- 
played In  Mr.  W.  Graham's  (of  G.  N.  W.  Tel.  Co.)  paper  on 
telegraphy  as  on  Mr.  Ritchie's  (of  Can.  Gen.  Elec.  Co.)  paper 
on  alternate  current  machinery.  Mr.  Ritchie,  by  the  way,  re- 
placed .Mr.  I'lgnolel  as  vice-president,  only  In  turn  10  leave  for 
Toronto  himself  soon  after. 

The  club  may  or  may  not  have  helped  some  ;  certainly,  how- 
ever, it  does  not  appear  to  have  done  any  harm,  as  every  name 
mentioned  is  holding  a  higher  position  than  when  members  ot  Ihe 
old  club. 

The  papers  in  the  main  were  excellent,  and  the  only  thing 
necessary  lo  keep  a  new  club  going  is  a  Utile  more  active  Interest. 
It  will  go,  is  in  fact  bound  to  go,  if  every  member  will  make  It  a 
point  to  discuss  something  in  papers  submitted,  and  do  ihcir 
share  either  collectively  or  Individually  in  preparing  papers  so 
that  this  will  not  be  the  lot  of  a  special  few.  Wllh  best  wishes 
for  a  resurrection, 

I  am  yours  respectfully, 

"  Clib.  " 


REMINISCENCES  OF  THE  OLD  MONTREAL 
ELECTRIC  CLUB. 

MONTERAL,  Oct.    19,    1899. 
Editor  Electrical  News  : 

Looking  over  some  old  fyles  of  the  News,  it  struck  the  writer, 
who  was  connected  with  the  club,  and  who  like  many  others  that 
were  in  it  still  takes  the  News,  that  a  few  words  on  the  subject 
might  be  interesting,  not  only  lo  those  whose  idea  is  10  form  a 
similar  club,  as  is  mooted  for  the  forthcoming  winter,  but  possibly 
to  some  of  the  old  members  themselves. 

First,  let  it  be  known  thai  the  club  met  every  cent  of  its  finan- 
cial obligations  to  the  last,  and  both  finances  and  club  terminated 
with  its  last  meeting.  That  this  was  so  was  due  to  the  untiring 
work  of  the  then  secretary-treasurer,  Mr.  Doutre,  as  latterly 
there  was  a  most  discouraging  turn-out  to  the  meetings  in  point 
of  numbers.  The  question  will  be  asked  as  to  why  such  a 
flourishing  club  originally  slowly  died  out  ?  The  reason  was 
simply  "  lack  of  new  blood,  "  i.  e.,  of  effective  new  blood,  of  mem- 
bers willing  to  take  their  share  in  submitting  papers  or  in  pertin- 
ent discussion  of  those  which  were  submitted. 

One  of  the  first  to  leave  "  per  force  "  was  the  first  vice-presi- 
dent that  the  club  had,  Mr.  H.  Woodman,  who  left  to  assume 
the  position  of  electrician  for  the  town  of  Joliette,  Que.,  and  who 
later  bettered  himself  as  electrician  for  the  North  Shore  Com- 
pany's transmission  plant  at  Three  Rivers,  Que.  As  he  took  an 
exceedingly  active  interest  in  the  club's  affairs,  his  loss  was  keen- 
ly felt.  The  next  member  (another  of  those  interested  mem- 
bers)to  leave  was  Mr.  L.  Burran,  who  left  the  Royal  Company  at 


ELECTRIC  LIGHT  VS.  ACETYLENE  GAS. 

Toronto,  October  25111,  1899. 
Editor  Elf.ctrical  News  : 

De.ar  Sir, — I  notice  that  the  Canadian  Manufacturer  takes 
exception  to  the  statistics  compiled  by  the  Canadian  Electrical 
Association  (not  by  the  Canadian  Electrical  News)  re  acetylene; 
and  why  ?  Has  acetylene  an  association  composed  of  men  of 
Inlegrlty  all  over  Canada  who  have  compiled  a  contrary  report  ? 
I  ihlnk  not. 

Do  the  construction  firms  who  are  busy  inslalllng  wiring  for 
incandescent  light  find  Ihe  demand  for  acetylene  such  as  Is  Inter- 
fering with  I  heir  business  ?     Ask  them  !  ! 

Are  the  insurance  regulations  governing  the  Installation  (pro- 
perly) of  acetylene  plants  more  stringent  than  those  governing 
the  installation  (properly)  of  electric  plants?  Read  them,  and 
even  a  lay-man  will  say  that  they  appear  so. 

Acetylene  has  its  place  ;  but  that  it  will  drive  out  the  incan- 
descent light  from  dwellings,  stores,  theatres,  or  churches  vet 
remains  to  be  seen.  There  are  several  companies  manufactur- 
ing acetylene  generators  and  similar  fittings  (I  do  not  refer  I o 
those    manufacturing    carbide)  ;    have    any    of    these    paid     any 

dividend  ? 

Yours  truly, 

One  Who  Has  Stidied  Both. 


QUESTIONS  AND  ANSWERS. 

A  Montreal  subscriber  writes  :  Would  it  be  possible  lo  light  a 
dwelling  and  barns  in  a  country  like  Manitoba  by  using  electric 
light,  the  motive  power  being  a  wind  mill  ?  Has  it  ever  been 
tried?  Would  require  about  25  lights.  What  would  be  the  cost 
of  a  dynamo  and  shafting  for  such  a  plant,  and  for  a  storage 
battery  If  one  was  required  ? 

Answer  :  It  would  be  possible  but  not  profitable  to  operate  a 
plant  in  the  manner  suggested.  If  the  plant  was  large  enough 
and  an  expert  electrician  was  put  in  charge  of  .t,  it  might  be 
done,  but  even  then  the  cost  of  Ihe  light  would  be  altogether  out 
of  proportion  to  Its  value.  Unless  a  man  is  willing  to  put  a  few 
thousand  dollars  into  a  hobby  and  devote  leisure  U  looking  after 
it,  we  would  not  advise  him  to  have  anything  to  00  with  an  ex- 
periment of  this  kind. 
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THE  LATE  T.  G.  HAZLITT. 

On  October  12th  there  passed  away  a  prominent 
business  man  and  respected  citizen  of  the  town  of 
Peterborough,  Ont.,  in  the  person  of  Mi.  T.  G.  Haz- 
litt,  president  of  the  Peterborough  Light  &  Power 
Company  Mr.  Hazlitt  was  born  in  the  county  of 
Armagh,  Ireland,  in  the  year  1823,  and  came  to  Canada 
when  twentv-four  years  of  age.  He  was  tor  some 
years  a  teacher  in  the  Picton  Grammar  School,  and  in 
the  year  1852  removed  to  Peterborough  and  embarked 
in  mercantile  pursuits.  In  1865  he  became  associated 
in  the  lumber  business  with  the  late  Samuel  Dickson, 
and  upon  the  demise  of  the  latter  gentleman  in  1870, 
the  management  of  the  estate  was  placed  in  Mr.  Haz- 
litt's  hands.  In  this  connection  he  exhibited  much 
ability,  steadily  building  up  a  profitable  business.  In 
1885  The  Dickson  Company    of  Peterborough,  Limited, 


I  .  (.;.   Hazlh  T. 


was  organized  for  the  purpose  of  carrying  on  the  busi- 
ness of  the  estate,  and  Mr.  Hazlitt  was  appointed 
managing  director  and  president. 

Mr.  Hazlitt  was  the  pioneer  of  electric  lighting  in  the 
town  of  Peterborough.  Upon  the  formation  of  the 
Peterborough  Light  &  Power  Company,  nine  years  ago, 
he  became  its  president,  a  position  which  he  has 
occupied  ever  since. 


BURLEIGH  FALLS-PETERBORO-LINDSAY 
TRANSMISSION. 

Mr.  J.  Alex.  Culverwell,  of  Toronto,  one  of  the 
owners  of  Burleigh  Falls,  and  promoter  of  the  Burleigh 
Falls-Peterborough-Lindsay  electric  power  enterprise, 
states  that  he  has  succeeded  in  making  financial  arrange- 
ments with  a  prominent  New  York  banking  house  for 
the  completion  of  this  undertaking.  The  company  will 
be  designated  as  the   Central  Ontario    Power  Company. 

The  Canadian  directors  have  been  announced  in  the 
local  press  as  :  —  Hon.  Richard  Harcourt,  Minister  of 
Education  for  Ontario  ;  James  Hendry,  M.P.,  Peter- 
borough, president  Auburn  Power  Co.;  F.  W.  Barrett, 
Toronto,  manufacturer  ;  R.  J.  McLaughlin,  Lindsay, 
barrister  and  director  Victoria  Loan  &  Savings  Co.; 
Dr.  Edward  Adams,  Toronto,  and  J.  .'\lex.  Culverwell, 
promoter,  Toronto,  late  local  manager  for  Toronto  and 
Central  Ontario  of  Royal  Victoria  Life  Insurance  Co., 
and  formerly  with  Edison  General  Electr-c  Co. 

Burleigh    Falls    is     situated     seventeen     miles     from 


Peterborough  and  39  miles  from  Lindsay  on  the  same 
circuit.  Plans  of  dam  and  power  house,  to  be  located 
in  Perry's  Gorge,  have  just  been  completed,  which  are 
said  to  prove  that  the  hydraulic  development  will  cost 
less  than  any  proportionate  power  development  on  the 
continent.  The  head  of  water  is  twenty-seven  feet, 
and  the  minimum  flow  of  water  in  the  dryest  season  by 
official  reports  show  three  thousand  horse  power,  while 
the  magnificent  reservoir  capacity  adjacent  to  the  falls 
(and  which  can  be  used)  will  give  4,500  horse  power 
during  the  hours  of  heavy  load. 

The  original  syndicate  organized  early  last  summer 
purchased  all  the  private  interests  at  the  falls,  and  Mr. 
Culverwell  conducted  and  completed  the  negotiations 
with  both  governments  for  the  acquirement  of  the 
balance  of  the  interests. 

Contracted  revenue  for  lighting  and  power  in  the 
several  towns  was  secured  during  the  past  summer  to 
the  amount  of  $50,000  per  year  of  five  and  ten  years' 
duration,  including  the  street  lighting  of  the  town  of 
Lindsay  for  ten  years,  and  all  the  necessary  franchises 
for  the  different  municipalities  have  been  secured.  This 
revenue  will  be  increased  materially  at  once.  It  is 
understood  that  work  will  be  commenced  this  fall — the 
hydraulic  development  being  not  a  great  undertaking, 
the  main  dam  being  built  and  maintained  by  the 
governments  as  part  of  the  Trent  Canal  system, 
while  a  natural  flume  (Perry's  Gorge)  already  exists, 
which  together  probably  makes  a  saving  of  an  expendi- 
ture of  some  $100,000,  which  would  otherwise  be 
necessary.  Three  700  horse  power  generators  and 
other  requisite  apparatus  will  be  installed  at  the  be- 
ginning, and  allowance  made  in  the  power  house  for 
further  increase. 


PERSONAL. 

Mr.  David  A.  Williamson  has  been  appoinled  Fellow  in  Electrical 
Engineering  at  the  School  of  Practical  Science,  Toronto. 

The  resignation  is  announced  of  Mr.  Geo.  F.  Evans,  manager 
for  Canada  of  the  W'estinghouse  Manufacturing  Co.,  Limited. 

Mr.  Birchard,  who  has  been  employed  at  the  electric  light 
works  at  Amherstburg,  Ont.,  has  accepted  a  position  in  the  shops 
of  the  Toronto  Railway  Company. 

Mr.  W.  VV.  Brown,  who  has  had  charge  of  the  lighting  plant  at 
Petrolia,  Ont.,  since  its  establishment,  has  gone  to  Camp  Mc- 
Kinney,  B.C.,  to  take  charge  of  (he  plant  oi  the  Minnehaha 
Mining  Company. 

Mr.  John  P.  Norlhey,  president  of  the  Northey  Manufacturing 
Company,  Toronto,  was  married  on  October  24th  to  Miss  Adelaide 
Wadsworth.  The  ceremony  took  place  in  St.  Thomas  church, 
Toronto.      We  extend  congratulations. 

The  Electrical  Xevvs  extends  its  congratulations  to  Mr.  Ed- 
ward Slade,  the  well  known  electrical  engineer  and  contractor,  of 
Quebec,  upon  his  appointment  to  the  position  of  general  manager 
of  the  Jacques  Cartier  Electric  Light  &  Power  Co.  Besides  being 
a  thorough  electrician,  Mr.  Slade  possesses  sufficient  energy  and 
progressiveness  to  make  a  success  of  that  which  he  undertakes, 
and  under  his  management  we  predict  prosperity  for  the  company. 
It  is  expected  that  the  company  will  shortly  be  in  a  position  to 
supply  light  and  power.  The  poles  on  the  streets  are  now  being 
erected,  and  plans  are  in  course  of  pLcparalion  for  a  handsome 
building  to  be  built  on  the  corner  of  St.  John  and  d'Autueil  streets 
to  be  used  as  the  head  office.  In  the  meantime,  temporary 
quarters  have  been  secured. 


Incandescent  lamp  makers  will  be  interested  in  the  statement 
that  a  Frenchman,  L.  C.  Dumas,  has  discovered  that  an  alloy  of 
nickel  and  steel  has  practically  the  same  coefficient  of  expansion 
as  glass,  and  may  be  used  as  a  substitute  for  platinum  in  the 
leading-in  wires  of  lamps.  The  proportion  of  the  metals  is  said  to 
be  :  Nickel,  45  per  cent.;  steel,  55  per  cent.  The  exact  composi 
tion  of  the  steel  is  not  stated.  If  this  statement  proves  to  be  true, 
it  will  be  of   considerable  importance  to   manufacturers  of  lamps* 
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▼     'T*^  I     C^DODII         {\  TCI     nDII/^&l^       ^  1  lie  Norlh  .American  'Irli'^raph  i-'ompany   is   inst.'illiii^    a    new 

I      iLbLulVnrrll/     iLLLrnUrib     |  "^'-^Phone  exchange  ror  .he  .own  of  Tweed.  0„<. 

^                                                                                                                      $  The  Vannouih  Telephone  Companv  is    builLtin^  a    line  between 

<><><><>^y><>^><><^<>^<><^<^<><><^^^^y><>^^  Helleville  and  SprinKhaven,  N.S..  a  dis.ance  of  eigh.  miles. 

WIRFT  F,S.S    TKLEIPHONY  The  CP.K.  is  conslmCinu  a  .ele^raph  line    from    Harriston   lo 

,  I.islowel,  Onl.      Mr.  C  ILickinij    will    be    manager    at    the  latter 

The  Carnarvon  and  Denbij,'li  Herald    states    that  for  place. 

some  weeks  past  experiments  ot  -reat  interest  in     wire-  The    directors   of  the    Hriiish    Columbia    Telephones,   Limited, 

less  telephony,  as  distinguished  from     Signor  Marconi's  have  issued  their  first  annual  report  .0  June  .^o.h.     The  statement 

wireless  telegraphy,  have  been  carried  on  near  Carnarvon  shows  a  profit  of/;4,iii. 

by  Sir  Henry  William     Preece.       Four    high    poles  have  The  Bell  Telephone   Company  has  decided  10    construct  a  long 

been  erected  near  Llanfaglan  church  ai  the  south  end  of  distance  line  between  Winnipeg,  Portage  la  Prairie  and  Neepawa, 

M.  t-,      •,          /-»                    lu       t                        /^          r  1     ■  Man.     The  line  will  be  a  copper  metallic  one. 

enai  straits.      On  a    sandbank    across    uwyrfal  river,  '^' 

1     If       .]        rr    f            ■ ..             1                            .     ]         ij    If  For  .he  supply  of  16?   tons  of  wire   for    the    proposed  lelegraph 

half  a  mtle  on,  four  similar  poles    are  erected.      Half   a  ,.      ,            rt- j          s                                     11                &     t- 

.  line  from  Oi'esnelle,  B.C.,  to  .■\tlin,  the  conlraci  has  been  awarded 

m.le  St.ll  further,     at     Belan     Port,     is    a    high  pole  sup-  by  the  Dominion  governn.en.  .0  Mr.  J.  A.  Seybold,  of  Ottawa, 

porting  a  coil  of  wire,  one    end    being   anchored    in  the  „,   ^y   ^  s„y^^.^_  of  Sydney,  C.B.,  for  some  years  telegraph 

deep     water.       Between     these     points     Sir  William     has  and  cable  manager  for  the  Western    Union    Telegraph    Company 

succeeded,    without    any    intermediary    other    than    the  in  Cape  Breton,  and  one  of  the  best   known    telegraphers  in  the 

ether,  in  transmitting  the  sound  of  a  succession  of  taps.  "'anlime  province,  died  on  October  glh,  after  a   long  illness.     He 

T-,           .                               1         .,1           •            ,           J.  was  a  native  of  Philadelphia  and  was  fifty-seven  vears  of  age. 

Ihese  taps  were  made  with  a  view  of  sending  messages  "^                          j            .-               s 

.       ,.       M               „.          Tu                    J-   »•      .1      1.        J        1  .1  The  telephone  systems  of  \'ictoria,  \'ancouver  and   New  Wesl- 

bv  the  Morse  code.      I  hey  were  distinctly  heard    at  the  .              '            -^     , 

.    .                 .        ,          ,      .                          ,      .  mmster    are    reported    to    have    been   acquired  by  a  syndicate  of 

receiving  station  by  p  acing:  the  newlv-invented  ethereal  .              ■.  ■•.          1        u    .j       •           ■        .1            .             .■, 

"                       .7    K           &                      _,          ,.      ^v.  V.I  i^i^a,  eastern   capilahts,     who,     besides    improving    the    system,     will 

telephone  to  the  ear,  messages    being    sent   without  in-  establish  a  long  distance  telephone  service  between   Victoria  and 

terruption  for  several  days.      Further  experiments  from  the  mainland.     Mr.  A.  C.  Flumerfelt,  of  Vicloria,  represented  the 

Belan  Fort  to  Llanddwyn  lighthouse  and    to  Carnarvon  purchasers. 

castle    are    contemplated.      So   far     the    system     yields  ^''■-  J-  •*•  MacMuriy,  representing  the  owners  ol   ihc   Dodge 

much  more  rapid  results  than    Marconi's,    although  the  '>"'''"  "^  "^'-^Pl^ony.  ''«'*  "'^'de  application  .0  several  municipal 

,                            ....  councils  in  Canada  for  permission    to    erect    poles    on    the  streets 

sounds  are  not  quite  distinct.  j  f       .u         •  -i                          .        .  1     u             .           m 

T  and  tor  other  privileges  necessary  to  a  telephone  system.      Many 

^r^rrr^^^r^^r^^^^  of  the  municipalities  have  given  an  exclusive  franchise  lo  .he  Bell 

_               Telephone  Company,    and  are  no.  in  a    position    .0  consider    the 

CONSOLIDATION  OF  TELEGRAPH  propLi.ion. 

COMPANIES.  The    Merchants    Telephone    Company,    of    Montreal,     held    its 

In    answering    the  question     of     a    correspondent,     the  annual  meeting  a  fortnight  .igo,  Mr.  A.  S.  Hamelin  presiding.      It 

Monetary  Times    gives    the    following    concise    particu-  «•"' ■•<^P°'-'ed    that  the  business  of   the  company    was  inc. easing, 

,             f^,                   i-j    .-           r    I           ,              I                      .  and  that  it  was  the  intention  to  connect  their  system  with  as  many 

lars  of  the  consolidation  of  the  telegraph  companies  :  ....                   ■,.,       -r-^     ,      ■        r   a^               ,    j        r, 

^      '^               ^  outside  lines  as  possible.     The  election  of  omcers  resulted    as  fol- 

"  In   1881   the  Great     Northwestern    Telegraph     Com-  ,„„.,.   President,  A.  S.  Hamelin  ;    vice-president,  J.  E.  Beaudoin; 

pany  of  Canada  leased  the  wires  and    other    property  of  secretary,  J.  M.  Marcotie;  treasurer,  L.  E.  Beauchamp. 

the  Montreal  Telegraph     Company,     extending     over  all  The  announcement  was  made  during    the    past   month  that  Mr. 

the     Eastern     provinces    of    Canada,     and    over    part  of  Chas.   R.  Hosmer,    manager    of  the    Canadian    Pacific    telegraph 

Manitoba    and  several  of  the   northern     States.       It  also  ^y^^^"'  since  its  inauguration,  is  about  to  retire  from  that  position. 

,           J  i.           .            r  .1        r->        .    •          T-   1              ■     ^  For  some  time  past  he  has  been  gradually  relieving  himself  of  the 

leased  the  wires  of  the    Dominion    Telegraph  Company  ,      .,     ,,       ;          ,._•              .l,,      ,r, 

'^      "^                r      ^  details  of  the  telegraph  business,  and  before  the  closeof  the  present 

in  Canada.      These  two  sets  of  lines    were    merged  into  year  expects    .0    be  entirely    relieved    of  his  official   duties.     Mr. 

one  for  purposes  of  economy.      The  terms  of  lease  were  Hosiners  management  of  ihe  telegraph  branch  of  the  C.P.R.  has 

that  eight  per  cent,   upon  the  $2,000,000   capital     of  the  ^'^<^"  S"ch  as  to  stamp  him  a    man    of  great    resource   and  enler- 

Montreal  Company,  and  six  per  cent,  upon    that  of  the  P"""^-     Ri'>i"s;  f'O"' <';«  "key, 'he  knew   well  the  details  of  his 

T-k        .    .         ^                         ,         ,  ,  .             .  ,                 ,.            T^          ,  .  department,  and  this  intimaie    kniwledge    was   responsible  in   no 

Dominion  Company,  should  be  paid  annually.      For  this  ,,  .           r     ,•             ■    ._,                     ,,     ,        •        , 

"^                            -^  small  degree  for  hrs  remarkable  success.      He    has   just    been  ap- 

bargain  the  Western  Union  Telegraph  Company  of  the  poi,„ed  10  .he  directorate  of  the  C.P.R. 

United    States    became    guarantor.       For    several  years  The  Dominion  government    Telegraph  Department    announces 

the  G.N.  W.  Company    was    able    to  pay  this  enormous  the  completion    of  the  telegraph    line   from    Skagway,  .\laska,   to 

rental,  even  with  the  low  rate  of  tolls     (25  cents  for  ten  Dawson  City.     The  line  is  over  600  miles  in    length,  and   with  the 

words).       But  when  the     C.P.R.     Telegraph     came     into  e.xception  of  forty-one  miles  from  Skagway  to  Lake  Bennett,  con- 

.    .                    J  ..»       T->    ,,  T^   ,      1            ..-         ,     .,       ,.  structed  by  the  White  Pass  Railway  Company,  w^as    built  entirely 

existence,  and  the  Bell  Telephone  Co.    built    lines    con-  ,       ,      ,;^     .  .       ^                       i,         \,    .  ,        r                  C 

by    the    Dominion    Government.      Ihe    schedule    ot    rates    to    be 

necting     towns,    the  business    was    so    divided  that  the  d.arged  as  given  below  shows  that  a  ten  word  message  to  Dawson 

G.N.W.  Telegraph  Co. 's    revenue   fell    off.      It  has  not  City  costs  $4.35  : 

paid  dividends  to  its  shareholders  for  years.      But    the  Ten          AddUbnai 

payments  to  the  lessors  have    gone    on  regularly    every  skagway,  Alaska Sots  "'""' 

year,  and  the    shareholders   of   the  Montreal  Telegraph  Bennett.  X.W.T 135  scents. 

/"•«„,„„_..  „_j      I  tu      T\        •    •        -r   \  I.    I-  Cariboo  Crossing,  N.W.T i  8;  lo  cents. 

Company  and  of  the  Dominion  Telegraph   Company  get  Tagish,  X.W.T. 195        10  cents. 

their  dividends  regularly  of  eight  per  eent.  and    six  per  Miles  Canyon,  N.W.T 210         10  cents. 

„^„»_„, »•      1  T-i.  1      1     f      •  L       ji    J     ,         I  White   Horse.  N.W.T 210  10  cents. 

cent  respectively.      The  extent  of  wires  handled    by  the  L^^.g^  Labarge,  N.W.T 2  35        15  cents. 

G.N.W.  Company  is    40,000   miles,  and   by  the  C.P.R.  Hootelinqua,  N.W.T 260        15  cents. 

about  25,000  miles. "  ^"^,  l'"^.^l'  ^-H-l 3  35        -'o  cents. 

^'  Port  Selkirk,  N.W.T 3  85         20  cents. 

^_____^^__^_^^^  Dawson  City,  N.W.T 4  35         20  cents. 

Wm.    Kennedy    &  Sons,    Limited,    of  Owen  Sound,  Ont.,  have  - 

purchased    a   500    light  electric    plant   from    the  Canadian    Gen-  A  resolution  has  been  passed  by  the  town  council  of  Pembroke, 

eral  Elec.ric  Company,  consisting  of  one  of  the   latter  company's  On..,  authorizing  the  Fire  and  Light  Committee  to  negotia.e  wi.h 

latest    type   H    multipolar  generator,    with   marble  panel   switch-  the   Pembroke   Electric  Light    Company    for    the   purchase   of  its 

board  and  wiring  material  for  their  work  throughout.  plant. 
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ENGLISH  TRAMCARS. 

From  the  Electrical  Engineer,  of  London,  England, 
we  learn  that  the  Liverpool  corporation  have  accepted 
the  tender  of  Messrs.  Dick,  Kerr  &  Co.,  Limited,  for 
200  complete  electric  tramcars.  This  brings  up  the 
whole  number  of  motors  and  cars  ordered  by  the  Liver- 
pool corporation  from  this  firm  to  304  cars,  with  620 
motors.  The  whole  of  the  cars  and  motor  equipment 
will  be  manufactured  in  England.  All  the  work  will  be 
done  at  Preston,  the  car  bodies  being  made  at  the  work- 
shops of  the  Electric  Railway  and  Tramway  Carriage 
Works,  Limited-,  while  the  motors  and  controllers  will 
be  manufactured  by  the  Electrical  Equipment  Syndicate. 
The  workshops  of  this  syndicate  are  to  be  completed 
by  December  31.  These  new  works  at  Preston  are 
designed  and  equipped  to  turn  out  3,000  tramway 
motors  and  dynamos  up  to  50,000  h.p.  in  the  aggregate 
in  the  course  of    a  year,      .\lthough    these    figures   may 


Ax   E.SGLISH   Tr.\mc.\r. 

seem  large,  if  looked  at  by  the  side  of  the  above-men- 
tioned order,  the  wisdom  of  fixing  the  possible  output 
high  is  readily  seen.  Thus  five  such  orders  as  the 
company  has  now  in  hand  for  Liverpool  would  take  the 
output  of  the  works  for  one  year.  As  regards  the 
delivery  of  these  cars,  the  guarantee  is  that  50  cars 
should  be  supplied  quarterly.  The  illustration  we  give 
herewith  showing  the  general  design  of  these  Liverpool 
tramcars  will  be  interesting  to  Canadians. 


THE  MONTREAL  STREET  RAILWAY 
COMPANY. 

The  annual  ineeting  of  the  Montreal  Street  Railway 
Company  was  held  on  Thursday,  November  2nd.  The 
annual  report  submitted  by  the  directors  showed  a  net 
profit  of  8630,870.61  for  the  year,  as  compared  with 
8601,704.18  for  the  previous  year.  Out  of  this  amount 
there  were  declared  four  dividends  of  two  and  one-half 
per  cent,  each,  amounting  in  all  to  $478,333.33,  leaving 
a  surplus  of  8152,537.28,  of  which  amount  the  sum  of 
8^0,000  was  added  to  the  contingency  account,  and 
there  was  charged  against  that  fund  an  amount  of 
$8,575  expended  during  the  year  for  fenders  and  other 
special  renewals.    The  percentage  of  operating  expenses 


showed  an  increase  of  3.08  per  cent,  as  compared 
with  last  year.  New  car  shops  and  other  buildings 
were  erected  at  Hochelaga.  The  rolling  stock  was 
increased  during  the  year  by  64  closed  motor  cars,  100 
open  motor  cars,  one  pay  car,  and  12  electric  sweepers, 
and  there  are  under  construction  36  closed  motor  cars 
of  increased  seating  capacity.  The  Sleeman  type  of 
fender  was  adopted.  The  result  of  the  cast  welded  rail 
joints  introduced  last  year  was  satisfactory. 

There  were  carried  during  the  year  40,186,493  pas- 
sengers, against  35.353,036  in  1898,  32,047,317  in 
1897,  29,896,471  in  1896,  and  25,877,758  in  1895. 
There  were  granted  i  2,060,867  transfers  last  year  and 
10,508,603  in  1898.  The  gross  receipis  last  year  were 
81,660,775.93,  against  $1,471,939.65  in  1898.  The 
operating  expenses  for  the  two  years  were  $912,949.66 
and  8764,883.35  respectively.  The  annual  report  was 
accompanied  by  a  statistical  statement  showing  the 
enormous  growth  of  street  railway  traffic  in  Montreal 
during  the  past  seven  years. 


THE  BELT  LINE  TROLLEY  SYSTEM  AT 
NIAGARA. 

The  new  bridge  across  the  Niagara  river  between 
Lewiston,  N.Y.,  and  Queenston,  Ont.,  completes  the 
belt  line  trolley  system  which  extends  about  eight  miles 
up  and  down  the  river  above  and  below  the  Falls  and 
encloses  all  the  Gorge.  The  bridge  carries  a  single  track 
electric  car  line  with  a  roadway  on  each  side.  The  main 
span  consists  of  a  25  foot  half-deck  roadway  platform 
carried  by  a  pair  of  riveted  Warren  stiffening  trusses 
suspended  from  four  main  cables  i  ,040  feet  long  between 
centres  of  towers.  The  end  of  the  trusses  are  pivoted 
to  rocker  bents  which  are  continued  about  them  in  the 
same  vertical  tranverse  planes  to  their  intersections 
with  the  main  cable,  to  which  they  are  pin  connected. 
From  the  ends  of  their  stiffening  trusses  the  roadway  is 
carried  to  solid  ground  b)'  skew  pans  343^2  feet  long  on 
the  New  York  side  and  I9'2  feet  long  on  the  Canadian 
side.  The  New  York  span  consists  of  plate  girders 
and  the  Canadian  span  of  I  beams.  The  cables  are 
designed  to  support  two  trolley  cars  weighing  86,000 
pounds  on  a  wheel  base  of  60  feet  plus  a  uniform  load 
of  1000  pounds  per  lineal  foot  over  the  whole  span. 
The  trusses  are  made  of  medium  open-hearth  steel  and 
are  proportioned  for  the  same  load,  except  that  one- 
third  of  the  span  is  assumed  free  from  the  uniform 
loading.  The  floor  system  is  designed  to  carry*  the 
same  trolley  car  load  on  eight  axles,  plus  a  concentrat- 
ed load  of  8,000  pounds  at  any  point  on  each  side  of 
the  roadway. 


There  is  some  talk  of  an  electric  railway  being  built  bel'veen 
Bracebridge  and  Muskoka  Lake. 

.A  movement  is  on  foot  looking  to  the  construction  of  an  electric 
railway  from  Bear  River  to  Digby,  X.S. 

The  St.  Hyacintlie  Electric  Railway  Company  is  seeking  incor- 
poration from  the  Quebec  government,  to  build  an  electric  railway 
fjom  St.  Hyacinthe,  Que.,  to  adjacent  points. 

Messrs.  Ickes  &  .Armstrong  have  accepted  the  franchise  for  a 
street  railway  offered  by  the  town  of  Woodstock,  Ont.,  and  it  is 
understood  that  they  will  shortly  cotnmence  the  work  of  con- 
struction. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


ANNrAL  DINNER  OF  TORONTO  NO.  1. 
Following  the  custom  of  past  years,  the  annual  re-union  and 
banquet  of  Toronto  No.  1  was  held  on  Thanksgiving  Eve,  October 
i8th.  It  was  ihe'thirteenlh  annual  dinner  of  the  association,  and 
took  place  at  Webb's  parlors.  The  event  was  a  complete  success 
from  every  standpoint.  The  attendance  was  large,  probably  150 
persons,  llie  .Tccommodalion  of  ihe  best,  and  the  arrangements 
for  entertainment  most  complete  and  carefully  carried  out.  Mr. 
H.  E.  Terry,  president  of  Toronto  No.  1,  wielded  the  gavel,  dis- 
charging his  duties  in  such  a  manner  as  to  earn  the  distinction  of 
a  most  efficient  presiding  officer.  Around  the  head  table  sal 
Mayor  Shaw;  .Aid.  H.-illam;  .Aid.  Frame  ;  R.  C.  Pettigrew,  Ham- 
ilton, executive  president  ;  G.  C.  Mooring,  executive  vice-presi- 
dent ;  A.  M.  Wickens,  executive  secretary  ;  Chas.  Moseley, 
executive  treasurer:  E.  J.  Philip,  past-president;  A.  McRae, 
chief  engineer  Toronto  waterworks  ;  and  A.  E.  Edkins,  of  the 
Boiler  Inspection  &  Insurance  Company.  .Among  the  other  visit- 
ors were  noticed  .A.  E.  Lewis  and  F.  N".  Vanzant,  of  the   .Atlantic 


Mr.  H.  E.  Terry,  President  Toronto  No.  i. 

Refining  Company,  Toronto;  J.  J.  Bain,  traveller  .Atlantic  Refin- 
ing Company  ;  G.  B.  Towers,  Vacuum  Oil  Company,  Toronto  ; 
\Vm.  Sutton,  Wm.  Sutton  Compound  Company  ;  Mr.  Sinclair, 
Eureka  Mineral  Wool  Cotnpany. 

An  excellent  menu  was  served  in  Webb's  usual  good  style  and 
heartily  partaken  of.  The  chairman,  in  a  few  well  chosen  words, 
welcomed  the  engineers  and  their  friends  to  the  thirteenth  annual 
banquet.  He  spoke  of  the  success  of  Toronto  No.  i,  and  pointed 
out  that  it  augured  well  for  the  association  that  at  the  present 
time  only  two  members  were  out  of  employment.  The  past  year 
had  been  most  successful,  and  he  looked  for  greater  things  in  the 
future.  He  then  called  upon  Mr.  John  Alexander  for  a  song, 
which  was  rendered  most  acceptably. 

Proceeding  to  the  toast  list,  "  The  Queen  "  was  honored  by  the 
singing  of  the  National  Anthem,  followed  bv  "  Canada,  Our 
Home,"  with  which  the  president  coupled  the  name  of  Aid  Hallam. 
In  responding,  Aid.  Hallam  spoke  of  the  great  extent  of  Cai  ada, 
pointing  out  that  it  was  2''5,ooo  square  miles  larger  than  the 
United  States  and  only  300,000  square  miles  less  than  the  whole 
area  of  Europe.  Touching  on  municipal  affairs,  he  announced  his 
intention  of  being  a  candidate  for  the  mayoralty  of  Toronto,  a  city 
which  he  had  served  for  twenty-eight  years.  A  duet  was  then 
rendered  by  Messrs.  G.  W.  Grant  and  John  Alexander,  who  gave 
as  an  encore  "  Boys  of  the  Old  Brigade.  " 

With  the  toast  of  *'  Toronto,  Our  City,"  were  coupled  the 
names  of  Mayor  Shaw  and  .Aid.  Frame.  Mayor  Shaw  was  sure 
the  engineers  were  sharing  in  the  general  prosperity  which  pre- 
vades  the  whole  Dominion  and  especially  the  city  of  Toronto. 
The  city  council  this  year,  he  thought,  could  claim  a  fair  measure 


of  success,  inasmuch  as  the  encouragement  given  to  manufactur- 
ers had  resulted  in  the  building  of  new  factories  and  large  addi- 
tions to  existing  establishments.  The  engineers  would  certainly 
benefit  by  these  new  industries.  Referring  to  the  delay  in  com- 
pleting the  city  hall,  he  said  that  it  had  not  been  an  unmitigated 
evil,  as  it  had  given  eniploymeni  to  workmen  during  the  times  of 
depression.  The  building  was  certainly  a  creditable  one,  and  he 
thought  that  large  buildings  inspired  great  ;uid  noble  thoughts. 
L'pon  resuming  his  seat  he  was  heartily  appl.^uded.  .Aid.  I'rame 
complimented  the  chairman  upon  his  position  and  lor  his  ability  as 
a  presiding  officer.  The  engineers,  he  said,  were  an  intelligent 
class  of  men,  and  were  entrusted  with  Ihe  safety  of  many  lives. 
Mr.  Will  Preslwich  then  favored  Ihe  guests  with  a  humorous  song, 
which  called  forth  a  hearty  encore. 

Mr.  George  Baker  and  Mr.  John  M.'iin  respontled  to  the  toast 
of"  The  Manufacturers.  "  .Mr.  Baker  said  that  the  next  few  years 
gave  every  indication  of  being  a  period  of  prosperity.  He  had 
noticed  that  high  prices  for  iron  and  good  times  came  hand  in 
hand.  Pig  iron  which  six  months  ago  could  be  purchased  for 
$12  per  ton  was  now  selling  at  $24,  and  there  was  almost  a 
famine  in  steel.  He  was  pleased  to  learn  that  the  engineers  were 
banded  together  for  educational  purposes.  Here  Mr.  Powers, 
sang,  after  which  Mr.  Main,  the  friend  of  engineers,  was  called 
upon.  Mr.  Main  said  that  he  had  been  present  at  ten  of  the 
thirteen  banquets  held  by  Toronto  No.  i.  Speaking  from  the 
standpoint  of  a  boiler  manufacturer,  he  reported  business  ex- 
ceptionally good,  and  did  not  know  of  one  boiler  maker  who  was 
out  of  employment.  VV'ork  from  Halifax  to  Vancouver  was 
coming  into  Toron'o,  but  notwithstanding  this  he  found  competi- 
tion as  keen  as  ever,  but  thought  that  in  the  near  future  prices 
would  advance.  He  noticed  many  engineers  present  who  were 
.It  the  dinner  thirteen  years  ago  in  the  old  Montreal  house  on 
King  street.  To-day  the  engineers  had  better  opportunities  for 
improvement  than  thty  had  at  thai  lime.  Mr.  Main  obtained  his 
technical  education  in  the  old  Mechanics  Institute  at  the  corner  of 
King  and  Church  street.  In  his  opinion,  technical  education 
fitted  a  person  for  engineering  and  mechanical  work  as  nothing 
else  can  do.  He  advised  the  older  men  to  seek  to  obtain  this 
education,  otherwise  they  would  be  replaced  by  the  younger 
men.  Mr.  Main  said  that  the  enrollment  of  the  Technical  School 
this  year  was  800  and  the  average  attendance  300,  but  at  the 
present  time  the  school  was  in  an  unsettled  state  owing  to  the 
necessity  of  new  quarters.  He  expressed  surprise  that  the  city 
representatives  had  said  nothing  about  a  permanent  building  for 
the  school.  Aid.  Hallam  asked  for  the  privilege  to  say  a  few  words 
in  reply  to  Mr.  Main.  The  position  regarding  the  Technical 
School,  he  said,  was  that  the  council  had  voted  $75,000  which  had 
been  legalized  by  parliament,  and  another  $25,000  was  yet  re- 
quired. The  council  had  appointed  a  committee  to  make  a  re- 
port on  the  question,  but  as  yet  this  report  had  not  been  forth- 
coming. .As  soon  as  this  $25,000  was  voted  the  building  would  be 
erected.  He  was  a  firm  believer  in  the  technical  school.  He 
knew  a  young  man  who  had  obtained  his  rudimentary  educa- 
tion in  the  Technical  School  in  this  city  who  was  now  in  New 
York  receiving  a  salary  of  $4,000  per  year  as  electrical  engineer. 

The  chairman  then  read  a  telegram  from  Chicago  from  Mr. 
C.  H.  Rust,  city  engineer  of  Toronto,  regretting  his  inability  to 
be  present  and  wishing  the  engineers  success.  A  trombone  solo 
by  Mr.  Grey  was  much  appreciated,  after  which  came  the  toast 
of "  The  Executive,  "  to  which  Messrs.  Pettigrew,  Mooring  and 
Moseley  were  the  respondents.  Upon  rising  to  speak,  Mr. 
Pettigrew,  the  president  of  the  executive,  was  loudly  cheered. 
He  characterized  the  Canadian  Association  of  Stationary 
Engineers  as  the  greatest  institution  m  existence.  The  executive 
was  prospering  and  was  reaching  out  both  east  and  west.  From 
an  educational  point  of  view  they  hoped  to  put  still  more  energy 
into  the  association.  The  secretary  was  sending  out  question 
papers  to  the  different  associations  with  a  view  to  helping  the 
engineers  in  rural  places  who  had  not  as  good  facilities  for  educa- 
tion as  are  enjoyed  by  the  members  of  the  larger  places.  Mr. 
.Alexander  was  called  upon  for  another  song.  Mr.  Mooring, 
vice-president,  spoke  particularly  of  compulsory  legislation. 
This  year  a  committee  had  been  appointed  to  endeavor  to  obtain 
a  law  from  the  Ontario  legislature,  and  he  hoped  every  engineer 
would  do  what  he  could  to  assist  the  movement.     The  steamboa 
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men  now  had  such  a  aw,  and  it  was  quite  as  necessary  that 
stationary  engineers  should  give  proof  of  their  ability  to  take 
charge  of  steam  plants.  The  treasurer,  Mr.  Moseley,  was 
pleased  to  slate  that  the  finances  of  the  executive  were  in  good 
condition.  He  also  spoke  of  legislation,  stating  that  the  Ontario 
permissive  law,  granted  in  1891,  had  not  had  the  desired  effect  in 
establishing  the  engineering  business.  .\  compulsory  law  would 
result  in  placing  steam  plants  in  clKtrge  of  competent  men 
Another  humorous  song  by  Mr.  Prestwich  followed. 

Next  came  the  toast  "Sister  Associations."  Mr.  Robert 
Mackie,  in  responding,  made  some  humorous  comparisons  be- 
tween the  cities  of  Hamilton  and  Toronto,  and  expreseed  his 
regret  that  the  mayor  had  not  remained  until  he  (Mr.  Mackie) 
could  give  him  a  few  pointers.  He  said  that  the  Hamilton 
association  had  commenced  their  winter  educational  work, 
holding  two  meetings  each  month,  one  being  private  and  the 
other  open  to  the  public.  .Mr.  Alex.  McRae,  a  member  of  the 
Marine  Engineers'  Association,  also  replied,  giving  it  as  his 
opinion  that  a  stationary  engineers'  law  was  as  much  required  as 
was  one  for  marine  engineers.  He  instanced  the  case  of  a  boiler 
th.it  was  taken  out  of  a  tug,  condemned,  and  laid  away  as  useless. 
This  boiler  found  its  way  10  a  second  hand  dealer,  who  sold  it 
to  a  saw  mill  man  for  his  mill. 

A  song  by  Mr.  Grant  was  encored. 

A  toast  not  found  on  the  list  was  then  proposed  by  Mr.  Pelti- 
grew  and  heartily  drunk,  it  being  that  of  "Toronto  No.  i." 
Wiih  it  were  coupled  the  names  of  Messrs.  H.  E.  Terry,  A.  M. 
Wickensand  James  Huggett.  Mr.  Terry  said  that  as  the  banner 
association  Toronto  No.  i  was  endeavoring  to  do  its  part.  He  ap- 
preciated the  honor  which  had  been  conferred  upon  him  by  his 
election  as  president,  and  was  pleased  that  there  was  such  a 
large  gathering  of  engineers  and  friends  at  their  dinner.  Mr. 
WIckens,  In  replying,  said  that  he  had  been  connected  with  the 
Stationary  Engineers'  Association  since  its  inception.  In  no  line 
of  business  did  there  exist  greater  necessit)'  of  advancing  than  in 
sleam  engineering,  excepting,  perhaps,  in  the  electrical  business. 
But  the  best  mechanical  engineers  were  gaining  experience  every 
day  from  the  stationary  engineers,  therefore  a^man  should  take 
every  opportunity  to  improve  himself.  In  Toronto  there  were 
about  600  engineers,  220  of  whom  were  members  of  the  associa- 
tion. .\ny  organization  with  education  for  lis  platform  was,  he 
thought,  bound  to  succeed.  Speaking  of  legislation,  he  con- 
tended that  boiler  explosions  were  not  accidents,  but  were  the 
result  of  carelessness,  ignorance  or  parsimony.  If  the  engineers 
were  granted  a  compulsory  law,  it  would  be  better  for  employers, 
as  it  would  save  them  fuel.  Mr.  Huggett  referred  to  the  repre- 
sentation on  the  Technical  School  Board.  In  his  opinion  the 
stationary  engineers,  who  were  really  the  founders  of  the  school, 
should  still  be  represented.  The  association  was  in  no  way 
identified  with  the  Trades  and  Labor  Council,  as  some  supposed. 
The  concluding  toast  was  that  of  "The  Press,"  responded  to 
by  Mr.  E.  B.  Blggar,  of  the  Canadian  Engineer,  and  T.  S. 
Young,  of  the  Electrical  News  and  Engineeri.vi;  Journal. 
The  singing  of  "God  Save  the  Queen  "  concluded  the  programme 
of  the  evening. 

The  untiring  efforts  of  the  members  of  the  Dinner  Committee 
was  responsible  in  no  small  degree  for  the  success  of  the  dinner. 
This  committee  consisted  of  A.  M.  VVickens,  chairman  ;  Geo. 
Thompson,  secretary-treasurer  ;  G.  C.  Mooring,  James  Huggeti, 
Alex.  Storer,  A.  E.  Edkins,  Chas.  Moseley  and  James  Bannan. 
The  pianist  on  the  occasion  was  Mr.  Harrison. 


MATHEMATICS  FOR  ENGINEERS.* 

Bv  T.  R.  Fessenden. 
[No.   ..] 

If  j'Ou  divide  any  one  thing  into  a  number  of  equal  parts  and 
take  one  or  more  of  these  parts,  you  have  what  Is  called  a  fraction. 
Thus,  if  we  divide  a  line  into  seven  equal  parts  and  take  three  of 
them,  we  have  the  fraction  three-sevenths,  written  thus,  S,  the 
number  below  the  line  showing  Into  how  many  equal  parts  the 
line  Is  divided,  and  called  the  denominator,  and  the  number  above 
the  Ime  telling  how  many  equal  parts  are  taken,  and  called  the 
numerator. 

.A  proper  fraction  is  one  whose  numerator  is  less  than  its  de- 
nominator, as  y'tj.  r|.  An  Improper  fraction  is  a  whole  number 
and  a  fraction,  called  a  mixed  number,  reduced  to  the  form  of  a 
fraction;  thusSi,  a  mixed  number,  equals  the  Improper  fraction  V. 

If  we  multiply  or  divide  both  terms  of  a  fraction  by  the  same 
number  the  value  of  the  fraction  Is  not  changed  ;  thus,  2  and  3 
are  the  terms  of  j  ;  now,  if  we  multiply  bo-n  by  5  we  have  10  and 
'5'  or  H-  which  is  equal  to  f,  for  if  we  have  a  unit  divided  into 
three  equal  parts,  and  again  divide  each  of  these  thirds  into  five 
equal  parts,  or  15  in  t,  we  have  2  x  5  of  the  '5'h,  or    f«.      .Also,   if 
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we  divide  10  and  15  by  5  we  obtain  2  and  3,  or  |.  Take  the  frac- 
tion A|,  If  we  divide  16  and  24  by  4,  we  obtain  4  and  6,  or  J,  and, 
dividmg  both  terms  by  2,  get  j.  Thus,  if  we  have  two  or  more 
fractions  of  different  denominators  and  wish  to  add  their  values 
together,  we  can  obtain  by  mullipllcalion  equivalent  fractions 
having  the  same  denomination,  or  a  common  denoininalor,  thus, 
§ -f  *  :    the  detiominators  are  3  and  5,  and  a  connnon  denominator 

■s  15  ; 

'5^3  =  5.  5><£^i£.    3'<4^l^  £  +  i=L2  +  ii  =  !i 

'5  +  5-3.5x3  >5.  3x5  15.'  '"*  3  5  '5  15  15- 
Again,  J  +  1  +  ?.  The  denominators  are  4,  7  and  8,  and  a  com- 
mon denominator  would  be  4  x  7  x  8  =  224,  t>ut  for  ease  In  working 
we  use  the  smallest  common  denominator,  or  56,  which  Is  the 
least  conmion  multiple  of  the  denominator.  Now  ^6-^4  =  14,  56-=- 
7  =  8,56  +  8  =  7; 

14x3^42^    8x2^8^      7x3^^    or  •U'  +  ^  =  'i^  +  — +  — =  ^-' 
14x4     56,    8x7     56,    7  X  8     56,         4     7     8     56     56     56     56. 
The  common  way  is  thus  : 


+  - 
4     7 


42+S 


'■=1L 
56. 


Draw  a  line  below  the  fraction  and  place  the  common  denominator 
below  it.  Under  each  fraction  place  Its  equivalent  value  in  the 
common  denominator,  add  the  numerators  thus  obtained  to  form 
the  new  numerator,  and  p. ace  the  common  denominator  as  the 
new  denoininator.  If  we  have  mixed  numbers,  add  the  fractions, 
and  if  answer  Is  an  Improper  fraction,  reduce  to  a  whole  and 
mixed  number  and  then  add  the  whole  numbers. 

In  subtraction  of  fractions  we  must  again  reduce  to  fraction 
having  a  common  denonilnator  and  then  subtract.  If  we  have  to 
subtract  mixed  numbers,  the  figures  are  placed  in  this  way  when 
the  fraction  to  be  taken  away  Is  less  than  the  fraction  of  the 
number  to  be  subtracted  from,  as  ij-  .t  ;  the  common  denominat- 
or is  12.  1t=It5-:  i  =  ,*T;  thus  jV  from  ij'V=i,V.  When  the 
subtracting  is  greater,  as  7^^ -f,  after  reducing  the  tractions  to 
twelfths,  one  unit  is  borrowed  from  the  greater  number  7,  when 
the  subtraction  is  proceeded  with  as  above. 

To  multiply  a  fraction  by  a  whole  number,  multiply  the 
numerator  by  the  whole  number,  and  place  the  result  as  a  new 
numerator  over  the  denominator.  When  both  numbers  are  frac- 
tions, we  multiply  the  numerators  together  for  the  new  numerator, 

2x12 

and  the  denominators  for  the    new    denominator,  *  x  i= =  — 

3x5      15. 

When  one  or  both  numbers  are  mixed  numbers,  reduce  to  im- 
proper fractions  and  proceed  as  above. 

To  divide  a  fraction  by  a  whole  number,  divide  the  numerator 
or  multiply  the  denominator  of  the  faction  by  the  whole  numbei. 
To  divide  a  whole  number  by  a  fraction,  we  invert  the  fraction, 
i.e.,  change  numerator  for  denoininator,  and  multiply.  To 
divide  a  fraction  by  a  fraction,  invert  the  divisor  and  multiply  the 
dividend  by  the  inverted  fraction,  thus  i  +  f  =  ixJ  =  S|.  When 
we  have  mixed  numbers,  we  reduce  to  improper  fractions  and 
proceed  as  above. 

A  compound  fraction  is  one   whose    numerator    or    denominator 

Is    a    fraction,    as  "7 .       In    adding,    subtracting,    multiplying    or 

dividing,  reduce  compound  fraction  to  simple,  and  then  proceed 
as  above,  thus  : 


+  A  = 


x  4  = 


Ttr- 


H+'o_34_     7_ 

20        ~20~      10' 

Decimal  fractions  are  fractions  whose  denominator  is  10,  or 
some  power  of  10,  as  too,  1000,  etc.,  and  this  denominator  is  not 
written  but  expressed  by  the  means  of  a  point  placed  to  the  left 
of  the  numerator,  and  called  the  "  decimal  point,"  or  "point," 
thus  yM  is  written  .25.  When  the  number  of  figures  in  the 
numerator  is  less  than  the  number  of  ciphers  in  the  denominator, 
we  place  enough  ciphers  to  the  left  of  the  numerator  to  make  up 
the  number  In  the  denominator,  thus  uj  Is  expressed  in  decimals 
as  .05.  W'hen  the  fraction  is  a  mixed  number  as  3yJ,  write  the 
whole  nuinber  3,  then  the  point  and  the  fraction,  thus  3.1. 
47ST7r!fTr§  =  478.0962.  In  the  second  case,  we  have  three  figures 
in  the  numerator  and  four  in  the  denominator,  and  put  one 
cipher  between  decimal  point  and  the  first  figure  In  the  numera- 
tor. In  expressing  decimals  as  common  fractions,  place  figures 
to  the  right  of  decimal  point  as  numerator,  and  for  denominator 
I  followed  by  as  many  ciphers  as  there  are  figures  to  the  right  of 
the  point,  thus  .45=5^3.  To  express  a  common  fraction  as  a 
decimal,  divide  the  numerator  by  the  denominator,  affixing 
ciphers  to  the  numerator  until  there  is  no  remainder,  or  it  ap- 
pears that  there  will  be  no  remainder,  pointing  off  as  many 
figures  In  the  deciinal  as  there  were  ciphers  added  to  the  numera- 
tor ;  thus  1,  by  adding  one  cipher  to  the  numerator  and  dividing 
by  5  =  .2.  In  the  case  of  3^  two  ciphers  have  to  be  added  to  the 
numerator,  making  the  result  .02.  In  case  of  such  fractions  as 
1,  where  the  answer  does  not  end,  we  would  place  the  point  at 
.1428,  using  only  as  many  figures  as  are  necessary  for  exactness. 

To  add  or  subtract  decimals,  write  them  under  ea,ch  other, 
with  the  decimal  points  In  one  line,  then  add  or  subtract  as  with 
whole  numbers,  and  place  the  decimal  point  In  the  answer  under 
its  position  In  the  column.  To  multiply  decimals,  multiply  as 
with  whole  numbers,  and  point  off  In  the  answer  as  many 
decimal  points  as  there  are  In  both  factors  taken  together.  To 
divide  decimals,  divide  as  with  whole  numbers,  and  point  off  as 
many  places  as  the  dividend  has  more  than  the  divisor. 

A  decimal  which  does  not  end,    such  as  .3333 ,   which  is 

decimal  of  J^,  is  a  repeating  or  recurring  decimal,  and  it  is 
sufficient  to  carry  to  four  places,  thus  .3333.  It  is  sometimes 
written  with  a  dot  above  the  numerator  repeating,  as  .^  ,  showing 
that  it  repeats. 
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SPARKS. 
Ingram  &  Donaldson  are   installing    an    electric    light    plant   at 
^'roxeier,  Ont. 

An  electric  light  plant  has  recently  been  installed  in  the  hosiery 
mill  at  Kingston,  Ont. 

Cronkhite  Bros,  have  installed  an  electric  light  plant  in  their 
woollen  mill  at  Thessalon,  Ont. 

An  electric  light  plant  for  the  town  of  Thessalon,  Ont.,  i-i  said 
to  be  under  consideration. 

The  ratepayers  of  .St.  Thomas,  Ont.,  have  %oied  in  favor  of  an 
electric  fire  alarm  system,  to  cost  $4,000. 

D.  Roche  &  Co.  purpose  installing  75  additional  incandescent 
lightsin  their  establishment  at  Newmarket,  Ont. 

The  Coaticook  Electric  Light  Company  have  commenced  the 
erection  of  a  new  power  house  in  which  they  will  install  their  arc 
machine. 

The  ratepayers  of  the  town  of  .Almonte,  Ont.,  have  defeated  the 
by-law  to  raise  S;,o.ooo  with  which  to  establish  a  municipal  elec- 
tric light  plant. 

Patrick  O'Toole,  assistant  electrician  of  the  city  of  Halifax,  N.S., 
was  killed  on  October  14th  by  touching  a  live  wire  while  doing 
some  repair  work. 

The  West  Koolcnay  Light  and  Power  Company  have  ordered 
another  30  h.p.  three  phase  induction  motor  from  the  Canadian 
General  Klectric  Company. 

The  Canadian  General  Electric  Company  are  installing  an  elec 
trie  lighting    plant    of  150  lights   capacity  for    the    Georgian    Bay 
Cement  Co.,  of  Owen  Sound,  Ont. 

The  Strathroy  Electric  Company  has  refused  an  offer  made  by 
the  council  of  23  cents  per  lamp  per  night  for  15  arc  lamps  of  2,000 
candle  power,  on  a  three  years'  contract. 

The  Canadian  General  Electric  Company  are  furnishing  the 
Montreal  Street  Railway  Company  with  20  of  their  standard 
General  Electric  100  railway  motors. 

It  is  said  that  the  .American  visitors  at  Murray  Bay,  Que.,  pur- 
pose organizing  a  company  to  establish  an  electric  plant  for  light- 
ing Murray  Bay,  Pointe  a  Pic  and  Cap  a  I'Aigle. 

The  corporation  of  Bothwell,  Ont.,  have  made  considerable  ex- 
tensions to  their  electric  plant  recently,  the  work  having  been  car- 
ried out  by  the  Canadian  General  Electric  Company. 

Robert  Anderson,  of  Ottawa,  who  has  been  given  a  contract 
to  light  the  streets  of  .Arnprior,  Ont.,  has  completed  arrangements 
to  install  the  necessary  plant  in  the  saw  mill  of  Geo.  Malloch. 

C.  M.  B.  Lawrence,  proprietor  of  the  Oakville  Electric  Ligli' 
Company,  has  purchased  from  the  Canadian  tieneral  Elecliic 
Company  one  of  their  standard  single  phase  alternators  of  i,coo 
lights  capacity. 

The  General  Engineering  Company  of  Ontario  has  been  given 
permission  to  increase  its  capital  stock  from  $40,000  to  $750,000. 
The  St.  Thomas  Gas  Company  will  increase  its  capital  from 
$60,000  to  $100,000. 

A  member  of  the  Board  of  Trade  of  St.  John,  N.  B.,  has  given 
notice  of  motion  to  appoint  a  committee  to  consider  the  expedi- 
ency of  municipal  ownership  of  gas  lighting,  electric  lighting,  and 
street  railway  transportation  in  thai  city. 

The  Montreal  Cotton  Company,  of  Valleyfield,  Que.,  are  con- 
tinually increasing  their  factory  power  plant,  and  have  just  placed 
another  order  with  the  Canadian  General  Electric  Company  for 
six  ^o  h.p.  and  one  too  h.p.  induction  motors. 

The  village  council  of  Weston,  Ont.,  has  accepted  the  tender  of 
the  Canadian  General  Electric  Company,  Toronto,  for  electrical 
apparatus,  and  that  of  the  Goldie  &  McCulloch  Co.,  Gait,  for 
engine  and  boiler  for  electric  light  plant.     The  total  cost  is  $6,690. 

The  Hospice  St.  Joseph  de  la  Delivrance,  of  Levis,  Que.,  is 
about  to  build  an  aqueduct,  for  which  plans  have  been  prepared 
by  David  Ouellel,  architect,  of  Quebec.  There  will  be  5,500  feet 
of  cast  iron  piping,  with  brass  valves,  etc.  A  hot  air  engine  will 
be  used  to  raise  the  water  in  the  building. 

The  Royal  Electric  Company,  of  Montreal,  are  installing  in 
the  head  office  of  the  Merchants  Bank  of  Canada,  of  that  city,  two 
50  k.  w.  direct  connected  generators,  with  Robb-.\rmstrong  en- 
gine, complete  with  switchboards.  These  generators  are  to 
operate  at  250  volts,  and  the  building'_^is  wired  for  lighting  to 
operate  lamps  at  220  volts  and  also  two  Sprague  elevators.  We 
believe  this  is  the  first  complete  electrical  installation  in  Canada 
fitted  out  with  220  volt  lamps. 


.At  a  recent  meeting  of  the  city  council  ol  Hull,  Que.,  a  motion 
was  submitted  to  enter  into  negotiations  with  the  Hull  Electric 
Co.  or  the  Ottawa  Electric  Co.  to  light  the  streets  of  the  city.  It 
was  decided  to  leave  the  matter  in  abeyance  until  the  legal 
dispute  now  pending  between  the  two  companies  is  settled. 

-According  to  the  Now  Westminster  Columbian,  a  company 
has  been  organized  at  New  We.'itminster,  B.  C,  for  the  purpose 
of  manufacturing  electric  light  carbons.  We  are  told  that  they 
have  secured  water  power  rights  on  Stave  river  and  will  trans- 
mit electric  power  to  the  proposed  works  in  New  Westininster. 

The  town  of  Paris,  Ont,,  is  to  have  a  second  electric  light  plant, 
Mr.  W.  H.  Meldrum,  with  a  number  of  local  people,  having  formed 
a  new  company.  They  have  purchased  a  complete  outfit,  consist- 
ing of  Leonard  Bill  engine  and  boilers,  and  from  the  Royal  Elec- 
tric Company  a  complete  S. K.C.  two-phase  plant,  the  dynamo 
having  a  capacity  of  50  k.w.  The  work  of  Installing  the  new 
plant  is  now  under  way. 

Regarding  the  market  for  mica  in  .Australia,  Mr.  J.  S.  Larke, 
of  Sydney,  in  a  report  to  the  Dominion  Government,  says  :  "  Some 
ground  or  rather  finely  broken  mica  is  used  here  for  making  a 
covering  for  steam  pipes.  It  at  present  comes  from  India,  where 
£.8  per  ton  is  paid  for  it.  .\s  there  may  be  considerable  refuse 
mica  in  Canada  from  which  this  article  is  made,  I  send  a  sample 
of  the  article  with  this  report." 

The  Soulanges  canal  connecting  lakes  St.  Francis  and  St.  Louis, 
in  the  province  of  Quebec,  has  been  completed,  and  was  officially 
opened  last  month.  The  length  of  the  canal  is  14  miles.  Nine 
miles  from  the  lower  end  is  situated  the  power  house,  where  500 
horse  power  is  developed,  under  a  head  of  20  feel,  and  used  for 
generating  electricity  for  lighting  the  canal  and  for  operating  the 
bridges,  sluice  gates,  etc.  The  electrical  apparatus  in  the  power 
house  was  furnished  by  the  Canadian  General  Electric  Co.,  of 
Toronto,  and  the  water  wheels  by  the  Stillwell-Bierce  &  .Smith- 
Vaile  Company,   of  Dayton,   Ohio. 

The  Canadian  General  Electric  Company  have  just  received  an 
order  from  the  Trenton  Electric  Company  for  a  75  light  equipment 
of  their  alternating  series  enclosed  arc  lamps,  with  automatic 
regulating  transformer  and  switchboards.  These  are  to  be  used 
for  lighting  the  streets  of  the  ciiy  of  Belleville,  Ont.,  the  current 
being  taken  from  the  three  phase  transmission  lines  coming  from 
Trenton,  a  distance  of  13  miles,  where  the  power  is  generated. 
This  is  the  third  installation  of  this  kind  which  is  being  put  in  in 
Canada,  too  lights  capacity  having  been  installed  in  Sherbrooke, 
Que.,  and  too  lights  in  Halifax,  N.S.,  both  of  which  are  giving 
eminent  satisfaction. 

The  Trent  River  Paper  Company,  of  I'Vankford,  have  placed  an 
order  with  the  Royal  Electric  Company  for  one  of  their  40  k.w. 
S.K.C.  two-phase  generators,  with  full  complement  of  transform- 
ers and  supplies.  It  is  the  intention  of  this  company  to  not  only 
light  their  own  large  premises,  but  also  the  following  villages, 
viz.:  Frankford  (one  mile  distant),  Stirling  (nine  miles  distant),  and 
possibly  Foxboro  and  Wooler  (six  miles  distant).  Work  of  exca- 
vation for  the  new  mill  of  this  company  was  commenced  on  the 
27th  of  May  last,  and  the  fact  that  within  the  next  two  weeks  this 
company  will  be  making  paper  is  an  evidence  of  the  capabilities 
of  the  genial  manager,  Mr.  Walter  S.  Miller. 

Canadians  will  be  interested  in  learning  that  Prof.  Carus- 
Wilson,  late  professor  of  electrical  engineering  at  McGill  Uni- 
versity, Montreal,  and  who  is  now  in  England,  is  preparing  plans 
for  an  undertaking  having  for  its  object  the  utilization  of  the 
tunnel  which  some  years  ago  was  r^onstructed  in  the  heart  of 
London.  This  tunnel  was  built  in  1859  by  the  Pneumatic  Des- 
patch Co.  for  the  purpose  of  carrying  mails  and  parcels  from  the 
general  post-office  to  the  North-weslern  Railway  station  by 
means  of  an  underground  chute,  but  the  difficulties  of  utilizing 
pneumatic  pressure  on  such  a  large  scale  proved  insuperable. 
The  idea  was  that  a  train  of  cars  heremetically  fitting  the  tube 
should  be  pumped  from  the  post-office  to  Euston.  Sufficient  al- 
lowance, however,  was  not  made  for  air  leakage  and  other  dis- 
advantages, and  after  increasing  the  horse  power  from  300  to 
800  horse  power,  the  scheme  failed,  and  $850,000  lay  wasted 
underground.  Recently  an  enterprising  engineer  conceived  the 
possibility  of  accomplishing  by  means  of  electrical  traction  that 
which  could  not  be  done  with  compressed  air,  and  with  this  end 
in  view  the  services  of  Prof.  Carus-Wilson  have  been  retanied. 
He  is  said  to  be  preparing  plans  for  fitting  the  tube,  which  is 
two  miles  long,  with  an  electric  train  and  lighting  it  with  incan- 
descent lamps.  The  proposed  train  will  draw  four  cars,  each 
carrrying  nine   tons,    at    the    rate  of  from  25  to  30  miles  an  hour. 
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SPARKS. 

Geo.  Thompson,  of  Belleville,  has  installed  an  eleclric  light 
plant  in  the  drill  shed  in  that  city. 

The  city  of  Belleville,  Ont.,  will  likely  install  an  electric  fire 
alarm  system,  for  which  tenders  will  shortly  be  invited. 

The  name  of  the  Montreal  Island  Bell  Line  Railway  Company 
has  been  changed  to  the  Montreal  Terminal  Railway  Company. 

Messrs.  T.  J.  Duncan  and  \V.  .A.  McDonald,  of  Rossland,  B. 
C,  have  applied  for  incorporation  of  the  Rossland  &  Sophie 
Mountain  Eleclric  Railway  Company. 

The  first  electric  tramway  in  China  has  been  opened  for 
traffic.  It  extends  from  the  Pekin  railway  station  at  Machiapu 
to  the  south  gate  of  the  capital,  a  distance  of  four  miles. 

The  Ashcrofi  Water,  Electric  Light  &  Improvement  Co.,  of 
Ashcrolt,  B.C.,  purposes  installing  additional  electrical  apparatus 
with  a  view  to  furnishing  light  and  power  for  mining  purposes. 

The  Dominion  Cartridge  Co.,  Lachiite,  Que.,  are  increasing 
their  electric  lighting  plant,  and  ha\e  placed  their  order  for  a  20 
k.w.  generator  and  switchboard  with  the  Royal  Electric  Company, 
Montreal. 

The  Richmond  Electric  Company,  ol  Richmond,  Que.,  have  in- 
stalled a  second  75  k.w.  S.K.C.  generator  to  meet  the  increasing 
demand  for  electric  lights.  They  have  also  installed  a  number  of 
motors,  from  5  to  15  h.p.,  which  operate  from  the  S.K.C.  system. 

The  Pacific;  Coast  Power  Co.,  Limited,  has  been  granted  a  pro- 
vincial charter,  to  construct  a  dam  across  Powell  river  in  Xew 
Westminster  district,  and  to  convey  water  to  some  point  on  the 
sea-coast  to  be  used  for  the  development  of  power.  The  capital 
of  the  company  is  $50,000. 

The  Grand  Forks  Water,  Power  &  Light  Co.,  of  Grand  Forks, 
B.C.,  has  submitted  the  details  of  its  undertaking  to  the  govern- 
ment. It  is  proposed  to  build  a  dam  across  the  north  fork  of 
Kettle  river  about  one  mile  from  Grand  Forks,  and  to  construct  a 
flume  to  carry  the  water  to  the  point  of  development.  Work 
must  be  in  commenced  within  twelve  months. 

Prof.  Rutherford  Macdonald,  Professor  of  Physics  at  McGill 
L^niversiiy,  Montreal,  recently  gave  the  first  of  a  series  of  lectures 
on  "  Electric  Waves  and  Oscillations."  Prof.  Rutherford  has  made 
considerable  research  work  in  this  subject,  and  some  years  ago 
devised  an  apparatus  with  which  he  could  transmit  messages  a 
distance  of  half  a  mile  without  any  connecting  wire. 

Since  Saturday,  the  21st  of  October,  the  town  of  Dundalk  has 
been  basking  in  the  rays  of  the  eleclric  light,  their  new  plant 
being  started  on  that  day.  The  plant  is  owned  and  operated  by 
the  municipal  council,  and  consists  of  Leonard  engine  and  boilers 
and  an  S.K.C.  30  k.w.  dynamo.  The  streets  are  lighted  with  in- 
candescent lamps  and  make  a  very  attractive  appearance. 

Mr.  R.  G.  McLean,  of  Toronto,  has  given  a  contract  to  the 
Waterous  Engine  Company,  of  Branlford,  for  a  50  horse-power 
McEwen  engine  for  his  printing  establishment,  to  be  installed 
immediately.  This  will  replace  the  30  h.p.  Wheelock  engine  now 
in  use,  Mr.  McLean's  business  having  so  increased  as  to  demand 
additional  power.  His  steam  plant  is  under  the  superintendence 
of  Mr.  H.  E.  Terry. 

The  Montreal  Street  Railway  Company  have  appealed  against 
the  assessment  of  their  poles,  wires  and  rails  under  the  new  tax 
imposed  in  the  city  charter.  The  assessment  placed  upon  these  is 
$280,000.  The  company  have  96  miles  of  single  track,  making 
the  valuation  $3,000  per  mile.  The  company  claim  that  the 
valuation  for  a  similar  tax  in  the  city  of  Toronto  is  only  81,050 
per  mile,  and  they  ask  that  their  assessment  be  reduced  accord- 
ingly. 

The  steamer  Sardinian,  which  is  transporting  the  Canadian  con- 
tingent to  South  Africa,  is  well  supplied  with  artificial  illumination 
for  "  The  Soldiers  of  the  Queen."  The  Royal  Electric  Company, 
of  Montreal,  started  to  install  a  complete  eleclric  lighting  equip- 
ment on  this  steamer  on  Saturday,  October  21st,  and  turned  over 
the  plant,  consisting  of  one  20  k.w.  direct  current  generator,  with 
325  lights  installed,  complete  in  operating  condition,  on  Thursday, 
October  26th. 

The  Niagara  Central  Railway  Company  have  commenced  the 
conversion  of  the  road  between  St.  Catharines  and  Niagara  Falls 
into  an  electric  hne,  and  it  is  expected  that  cars  will  be  running 
by  Januaty  ist.  The  cars  are  being  built  by  the  Ottawa  Car 
Company,  and  will  be  50  feet  long,  with  baggage  and  smoking 
compartments  and  accommodation  for  forty-eight  passengers. 
They  will  be  healed  by  steam,  supplied  with  Nightingale  air 
brakes,  and  will  rest  on  double  trucks. 


TRADE  NOTES. 

The  Geological  Survey  Department  of  the  Do.iiinion  Government 
have  ordered  a  large  iron  show  case  from  the  Goldie  &  McCnIloch 
Co.,  Limited,  Gall,  Ont.,  for  the  Paris  Exposition. 

Messrs.  Richardson  &  Sons,  Bedford,  N.S.,  have  purchased  a 
complete  electric  lighting  plant  for  their  factory  from  the  Royal 
Electric  Company.  The  Maritime  Electric  Co.,  of  Halifax,  are 
making  the  installation. 

The  Goldie  &  McCulloch  Co.,  Limited,  Gait,  Ont.,  have  recently 
received  some  very  nice  orders  for  wood-working  machinery  from 
the  Maritime  provinces.  They  are  also  busy  on  orders  for  similar 
machines  for  different  parts  of  Ontario. 

The  Goldie  &  McCulloch  Co.,  Limited,  Gait,  Ont.,  have  just 
completed  and  shipped  to  Mexico,  via  Vera  Cruz,  15  large 
bagasse  filters  for  sugar  plantations  there.  They  also  have  a 
large  order  for  special  machinery  for  the  St.  Charles  Condensing 
Co.,  a  United  States  firm  who  are  opening  a  Canadian  branch 
manufactory  at    Ingersoll. 

The  Palmerston  Carriage  Company,  Limited,  of  Palmerston, 
Ont.,  have  decided  that  the  old-fashioned  kerosene  lamps  are  not 
good  enough  for  them,  and  have  placed  their  order  with  the  Royal 
Electric  Company  for  a  complete  electric  lighting  equipment,  con- 
sisting of  a  lOO-light  dynamo,  switchboard,  and  all  necessary 
wiring  throughout  the  factory. 

Readers  of  the  Electric.\l  News  are  reminded  that  Mr.  C.  E. 
Shedrick,  of  Sherbiooke,  Que.,  is  still  manufacturing  the  Whitney 
electrical  instruments  for  Canada,  as  well  as  the  WVight  discount 
meters.  Mr.  Shedrick  reports  that  he  has  orders  on  hand  far  in 
excess  of  the  capacity  of  his  factory,  but  next  spring  he  hopes  to 
overcome  this  drawback  by  enlarging  his  buildings  and  plant. 

The  Ogilvie  Milling  Company  have  contracted  with  Sadler  & 
Ha  worth,  manufacturers  of  leather  belting,  of  Montreal  and  Toron- 
to, to  supply  them  with  a  mammoth  leather  belt  for  their  new  mills 
at  Winnipeg,  Manitoba.  It  will  be  72  inches  wide,  three  ply  thick, 
and  over  one  hundred  and  thirty  feet  long.  This  belt,  when  finish- 
ed, will  be  the  widest  and  heaviest  leather  belt  in  use,  or  ever 
made  in  Canada. — Toronto  Globe. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  have  closed  contracts 
within  the  last  few  weeks  for  nearly  5,000  h.p.  in  Westinghouse 
induction  inotors  for  use  in  the  city  of  Montreal.  The  motors  will 
be  operated  from  the  circuits  of  both  the  Royal  Electric  Co.  and 
the  Lachine  Rapids  Hydraulic  &  Land  Co.  The  contracts  include 
a  too  h.p.  motor  for  operating  the  new  factory  of  the  Dominion 
Oil  Cloth  Co.,  a  20  h.p.  motor  in  Peter  Lyall  s  stone  works,  three 
motors  of  5  to  15  h.p.  in  the  new  factory  of  the  Wire  &  Cable  Co., 
and  about  twenty  motors  running  from  50  to  300  h.p.  each  for  the 
mills  of  the  Dominion  Cotton  Co.  The  motors  in  each  case  are 
of  the  \\'estinghouse  Tesla  induction  type. 


MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H..M. 

H..M. 

H.M. 

1 

P.M.     5.30 

A.M.     5. 30 

12.00 

2.  .  .  . 

"         5-30 

"         5-3° 

12.00 

3.... 

"         5-jO 

"       5-3° 

1 2.00 

4.... 

"         5-30 

"       5-3° 

12.00 

5.  .  .  . 

"       5-3° 

"       5-30 

12.00 

6 

n          6. 30 

"       5-41' 

11.  10 

7.... 

"       7-30 

"       5-40 

10.10 

8.... 

8. 40 

"       5-40 

9.00 

9.... 

"       9- 5° 

"       5-4° 

7-5° 

10. . . . 

//      11.00 

"       5-4° 

6.40 

It.... 

"      11.00 

"       5-4° 

ti.40 

12. . . . 

"       5-4°  1 

13.... 

A.M.   12.10 

5-3° 

14 

„          1.20 

5-50 

4-3° 

15.... 

"          2-30 

"       5-5° 

3.20 

16... 

No  Light. 

No  Light. 

17    ... 

.\o  Light. 

No  Light. 

t8.... 

No  Light. 

No  Light. 

19.... 

No  Light. 

No  Light. 

20 ... . 

P.M.     5.10 

P.M.    8.30 

3.20 

21 ... . 

"       5-'° 

"       9-3° 

4.20 

22. . . . 

"       S-'° 

„     10.30 

5.20 

23.... 

"       5- 00 

,.     11.30 

6.30 

24.... 

It       5.00 

A.M.   12.30 

7-30 

25.... 

,,       5.00 

./          1.00 

S.oo 

26.... 

„       5.00 

"          1-30 

8.30 

27.... 

5.00 

"          2-3° 

9-3° 

28.... 

/'       5.00 

"         3-30 

10.30 

29.... 

n          5.00 

"         4-30 

11.30 

30. . . . 

»          5.00 

"       ,S-30 

12.30 

Total 212.20 


.'4f^ 


oANADiAIM     EliECTRlCAu     NEWS 


November,  iSgq 


THE  EFFICIENCY  OF  220- VOLT  LAMPS. 
The  Elekim  Toclmisthe  Kuiidscliau  quotes  tlie  results  of  some 
experimenis  recently  carried  out  in  Kailsruhe  to  ascertain  the  life 
and  efficiency  of  Jio-volt  incandescent  lamp-i.  No  less  than  six 
different  makes  of  lamp  (all  German,  it  is  presumed)  were  sub- 
jected to  the  lest,  the  first  measurements  with  the  photometer 
taking  place  after  the  same  had  been  burning  15  hours,  when  the 
energy  consumed  was  also  delermineU.  Subsequent  to  these 
measurements  the  lamps  were  subjected  to  an  endurance  test  on 
a  220-voU  circuit.  After  344,792  and  1,150  working  hours  respec- 
tiv.>ly,  measurements  were  again  taken  to  determine  the  energy 
consumed  and  the  candle  power  of  the  lamps.  The  graphic  re- 
presentations of  the  values  so  discovered  show  that  the  lamps, 
when  new,  consumed  from  3.8  to  4.3  watts  per  candle,  while  the 
actual  candle  power  of  16  c. p.  (nominal)  lamps  amounted  to  be- 
tween 1 1.4  c.p.  and  14.9  c.p.,  that  of  10  c.p.  (nominal)  lamps  being 
only  8  c.p.  After  600  working  hours  the  16  c.p.  lamps  were  found 
to  consume  four  to  five  watts  per  candle  power,  the  intensity  of 
the  light  given  varying  between  11.7  c.p.  and  14.2  c.p.  Thus, 
says  the  Electrical  Engineer,  the  test  proved  anything  but  favor- 
able relative  to  the  bulk  of  the  samples.  The  energy  consumed 
is  consrderable  compared  with  lamps  of  lower  voltage,  and  the 
candle  power  decreases  rapidly  with  the  hours  run.  This  is  es- 
pecially the  case  with  10  c.p.  lamps,  which  must,  indeed,  be 
termed  unserviceable.  Individual  lamps  supplied  by  the  same 
firms  differed  considerably,  both  as  regards  candle  power  and 
efficiency,  which  must  be  ascribed  to  careless  grading.  A  varia- 
tion in  the  voltage  amounting  to  i  per  cent,  effected  a  change  in 
the  candle  power  of  6  to  7  per  cent.,  which  agrees  with  observa 
tions  repeatedly  made  in  regard  to  i  lo-voll  lamps.  In  conclusion^ 
it  is  remarked  thai  the  introduction  of  high  voltage  lamps  will  be 
of  little  advantage  so  long  as  their  efficiency  remains  so  much  be- 
hind that  of  ordinary  lamps. 


Here  is  part  of  the  Montreal  Transvaal  Company,  now  en 
route  to  South  Africa  :  H.  H.  Walker,  age  25,  54th  Battalion, 
Richmond,  electrician,  birthplace  Stockport,  Eng.;  D.  Middleton, 
age  27,  Prince  of  Wales'  Fusiliers,  electrician  ;  Michael  Kelly, 
age  22,  Prince  of  Wales'  Fusiliers,  electrician,  birthplace  Ottawa. 


PUBLICATIONS. 
Catalogues  received  during  Dctcibtr  inchultr  .i  very  complete  one  from 
the  BrowD   &  Sharpe    Manufaciuiing    Company,    manufacturers  of  ma 
chinery  and  tools,  Providence,  K.I. 

Wessrs.  Wilbcr  B.  Driver  i:  Co.,  of  126  Liberty  street.  New  York, 
have  issued  a  useful  iKioklet  entitled  "  Resistance  Wires,"  which  con- 
tains many  u>cful  tables  of  the  resistance,  Icniperatuie,  cocfticient, 
spacific  gravity,  etc.,  of  their  well  known  makes  of  wire.  These  include 
the  "  Clima\,"  "  .\dainance,"  "  U  "  and  "  Hercules  "'  binding  wire. 

Two  hundred  and  twenty  pages  represent  the  number  contained  in 
the  October  issue  of  the  Street  Railway  Review  of  Chicngo.  This  is  a 
souvenier  number,  issued  just  previous  to  the  annual  meeting  of  the 
American  Street  Railway  -Association  hcKi  in  Chicago  from  October  I7ih 
to  20th.  Th-  issue  reflects  great  credit  upon  the  publishers.  The  let- 
ter-prcss  pages  are  replete  with  half-lone  illustrations  pertaining  to 
Chicago  and  to  the  various  railway  enterprises  in  the  vicinity,  v\hich  in- 
clude every  type  of  motive  power,  horse  cars,  cable  cars,  trolleys,  third 
rail,  three-phase,  storage  battery  and  compressed  air  systems.  During 
the  progress  of  the  convention  the  publishers  of  the  Street  Railway 
Review  issued  a  daily  edition  containing  full  information  concern- 
ing the  programme  of  the  day  and  an  account  of  the  previous  day's 
session. 

SUTTONS'  BOIUER  GOMTOUND 

Never  Fails  When   Honestly  Tried 

Asbestos  in  its  many  forms  of 
variety.  Millboard,  Paper, 
Wick  and  Rope. 

Pipe  C'Jvering,  Cement  and 
Huildinc  Felt. 

Oils  and  Greases,  Rubber 
Packings,  Belting  and  Lace 
Leather,  etc. 

Rememljer  we  carry  the  lar- 
gest and  most  select  stock  of 
Erigineers'  Supplies  in  Ontario. 

Write,  or  'Phone  2239. 

The    Wm.    Sutton    Compound  Co. 
Of  Toronto,  Limited,    consulting-  Engineers. 

186  Queen  Street  East,  TORONTO. 


Victor  Turbines 

OPERATING  DYNAMOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  o' 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING-^— ^^_ 
Hifjh  Sjjecd,   Close  Jie(/ttlatioit,   Great  Cajtaeity 

Hitjh  Ejpciencif,    Perfect  Cylinder  Gate,  Steady  Motion 

RECENT    PLANTS    INSTALLED  :—Lachine     Rapids     Hy-  I  Electric  Lig-hl  &  Power  Co.,  Dolgeville,  N.Y.;  Honk  Falls  Power 

draulic  &  Land  Co.,  .Montreal,  Que.,  12,000  h. p.;  Chambly  Manu-  |  Co.,    Ellenvillc,   N.V.;    Hudson   River   Power   Transmission    Co., 

facturing    1^0.,     Montreal,    Que.,    20,000    h.p.;    West   Kootenay  I  Mechanicsville,  N.V.;   Cataract  Power  Co.,  Hamilton,   Ont. 

Power    &    Light     Co.,    Rossland,     B.C.,    3,000   h.p.;     Dolgeville  | 


CORRESPONDENCE     SOLICITED. 


The  Stilwell^Bierce  d&  Smith=Vaih  Co.    = 


DAYTON,  OHIO. 

U.  S.  A 


Scientific  Ameiican,  Oct.  14,  1899. 
The  Automobii.e  M.\gazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1 1  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
-\ntomobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


B 


31  State  Street, 

NEW  YORK. 

$3,00  ft  YEAR. 


N.  Y.  Evening  Post.  Oct  9,  1899. 
The  new  illustrated  AlTOMO- 
BiLE  MAGAZrNE  { Xew  York:  U. 
S.  Industrial  Publishing  Co.)  has 
a  very  attractive  appearance,  and 
is  so  varied  in  contents,  without 
undue  padding^,  that  one  wonders 
how  the  editor  can  fill  his  pages 
hereafter.  Still,  the  list  on  page 
loi  shows  that  there  is  a  consider- 
able "foreign  automobile  press;" 
and  wh.il  foreigners  can  do  in  the 
way  of  furnishing  *'  copy  "  lo  the 
printer,  Americans  can.  The  so- 
ciety feature  of  the  new  vehicle  is 
brought  to  the  front  with  news 
from  the  Newport  festival — the 
driver,  by  the  way.  not  always 
sitting  on  the  left.  There  are 
competent-seeming  book  reviews, 
and  some  concessionsare  made  to 
the  general  reader  in  comicalities 
of  pencil  and  verse.  The  maga- 
zine seems  free  from  bias. 
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AN  ELECTRIC  HEATING  AND  COOKING 
PLANT. 

In  their  new  hospice  building  at  Niagara  Falls,  Can- 
ada, the  order  of  the  Carmelite  Fathers  have  installed 
a  modern  electrical  plant  for  lighting,  heating  and  cook- 
ing purposes.  This  plant  has  taken  the  place  of  all 
other  kinds  of  fuel  for  cooking  and  heating  in  the  build- 
ing, no  less  than  loo  horse  power  being  used  for  the 
various  purposes. 

The  building  in  which  this  plant  is  installed  is  200x250 


about  two  miles  from  the  hospice,  and  the  current  is  car- 
ried over  No.  3  bare  copper  wire  strung  on  a  pole  line. 
The  transformer  house  of  the  hospice  plant  is  a  small 
wooden  building  located  about  150  feet  from  the  main 
building.  It  contains  two  30-k.w.  Westinghouse  and 
one  25  k.w.  General  Electric  transformers,  primary  2,200 
volts  and  three-phase  secondary  1 10  volts,  current  being 
transmitted  through  underground  cable  to  the  switch- 
board in  the  main  building.  The  switchboards  are 
located  in  the  basement.      A  switchboard  with  double- 


Fig.  2. — Electrically  Heated  Bciler.    ,  Fig.  3. — Corridors.  Fig.  4. — Butler's  Pantrj'.  Fig.  5. — Electric  Kitchen. 

Electric  Heating  and  Cooking  Equipment  in  Carmelite  Hospice,  Niagara  Falls,  Ont. 


feet,  the  distance  from  the  ground  to  the  top  of  the  tower 
being  85  feet.  The  following  particulars  of  the  electrical 
equipment  are  found  in  the  Electrical  World  : 

The  current  used  by  the  Carmelite  Fathers  is  ob- 
tained from  the  Canadian  Niagara  Power  Company. 
It  is  generated  in  the  station  of  the  Niagara  Falls  Park 
and  River  Railway,  where  the  Canadian  Niagara 
Power  Company  has  installed  a  temporary  plant  pend- 
ing more  elaborate  development  under  its  franchise 
privileges,  in  order  that  the  Canadian  side  of  the  river  at 
the  Falls  may  have  all  the  electrical  power  called  for  in 
factories  and  other  places.      The  power  station  is  located 


throw  switches  controls  two  phaie  of  the  current,  and 
the  third  phase  is  controlled  by  a  switchboard  adjoining 
the  first  one,  and  is  used  for  cooking,  lighting,  etc.  The 
two  switchboards  are  so  arranged  that  either  transformer 
can  be  used  independent  of  the  other  for  either  purpose. 
In  the  hospice  building  there  are  200  i6-c.p.  incandes- 
cent lights,  the  current  supply  of  which  is  taken  from 
25  horse  power  used  for  this  purpose,  for  cooking  and 
for  heating  water.  The  total  amount  of  power  taken  by 
contract  is  loo-h.p.,  and  the  other  75-h.p.  is  applied  to 
heating  the  lower  floor  of  the  hospice  building,  which 
comprises  1 1  bed  rooms,  a  dining  room,   reception  room 
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and  office,  and  the  corridor.      This  corridor  is    120  feet      in  six  hours  with    full  heat.      In   the  small   ovens  breati 
long,  10  feet  wide  and  15  feet  high.      In  it  are  installed      can  be  baked  in  18    minutes.      On  the  door  of    the  big 


nine  4-h.p.  heaters.  Each  of  the  bed  rooms  is  10  by  \2 
by  15  feet  and  in  each  one  there  is  one  4-h.p.  heater  with 
a    changeable  heat  switch  of  two  heats. 

The  kitchen  of  the  hospice  is  equipped  with  an  electric 
combination  range  and  three  electric  ovens.     This  range 


oven  is  a  barometer  which  shows  the  heat  and  indicates 
the  temperature  through  the  different  times  of  roasting 
and  baking.  The  heat  of  the  ovens  is  kept  uniform  from 
the  start  to  the  finish  of  the  cooking. 

The  current  used  for  water  heating,  cooking  and  lights 


has  a  heating  surface  of  six  square  feet,  each  square  foot  costs  $25  perh.p.  or  $625  a  year,  while  the  75  h.p.  used 
of  surface  consuming  15  amperes  and  having  a  switch  in  heating  the  corridor  and  bedrooms  is  secured  at 
that  allows  the  current  to  be  controlled  at  full  or  half  about  one-filth  this  price  per  h.p.  It  is  evident  that  the 
heat.  Of  the  three  electric  ovens  two  of  them  are  small  heating  service  is  not  in  use  only  during  certain  months 
and  one  large.  Each  of  the  small  ovens  has  three  com-  of  the  year,  and  in  addition  to  this  the  power  is  obtainf-d 
partments,  and  consumes  23  amperes  of  current  at  1 10  from  a  station  where  in  winter  time  there  is  a  surplusage, 
volts,  while  the  large  oven  takes  50  amperes.  This  owing  to  the  fact  that  not  as  many  cars  are  operated  in 
oven  equipment  is  so  arranged  that  four  25  pound  roasts  winter  on  the  scenic  line  as  during  the  summer  time, 
can  be  handled  at  one  time.  But  one  important  feature  demonstrated  to  the    owners 

In  the  butler's  pantry  there  are  electrically  operated  of  the  plant  during  the  past  winter  was  that  a  combina- 
urns  and  a  chafing  dish.  The  urns  are  three  in  number,  tion  fuel  and  electric  hot  water  heating  installation  might 
each  of  five  gallons  capacity.  One  of  the  urns  is  used  be  found  more  serviceable  under  present  conditions  than 
for  making  tea,  one  for  making  coflFee,  and  the  other  for  the  separate  electrical  installation,  for  much  trouble  has 
heating  water  for  use  in  the  tea  and  coffee  urns.  been  experienced  on  the  Canadian  side  in  w-inter  in  the 

Down  in  the  basement,  standing  close  by  the  switch-      matter  of  power  development  from  anchor  ice,    in  fact 

during  last  winter  the  ice  was  very  trouble- 
some on  both  sides  of  the  river.  At  times 
the  current  was  entirely  cut  off,  and  at  such 
times  and  under  such  circumstances  a  fuel 
service  under  the  boiler  to  heat  water  for  general 
heating  purposes  would  have  been  deemed 
ideal.  The  plant  of  the  hospice  was  installed 
by  Mr.  A.  Harth,  and  he  has  expressed  a  belief 
that  such  a  system  of  heating  would  be  most 
advantageous  not  only  at  Niagara  but  in  other 
places  where  people  seek  to  use  electricity  for 
heating  purposes,  whether  in  factory  or  resi- 
dence. The  idea  thus  expressed  is,  that  instead 
of  carrying  the  current  through  the  building 
to  heaters  located  here  and  there,  it  might,  in 
many  cases,  be  better  to  install  a  hot  water 
heating  plant  and  apply  all  the  current  to  the 
boiler  for  heating  the  water  for  circulation 
through  the  building,  and  where  the  electric 
service  is  for  any  reason  likely  to  be  cut  off 
have  a  fuel  service  at  the  boiler  ready  for  im- 
mediate operation. 

No  doubt  many  other  new  ideas  will  be  de- 
boards  and  in  the  same  room,  there  are  two  boilers  veloped  at  Niagara  in  the  matter  of  using  electricity 
electrically  operated.  One  of  these  has  a  capacity  of  for  heating,  but  the  plant  in  the  hospice  has  given 
400  gallons,  while  the  other  has  a  capacity  of  150  gallons.  great  satisfaction,  and  is  the  wonder  of  all  who  see  it.  One 
The  400  gallon  boiler  is  used  for  heating  water  for  very  noticeable  feature  of  the  kitchefi  is  the  entire  absence 
laundry  and  bath  room  purposes,  and  takes  a  current  of  of  dirt  and  soot  on  the  various  utensils  used  on  the  stove 
120  amperes,  being  divided  in  three  heals.  The  small  or  in  the  ovens.  The  plant  as  a  whole  requires  but 
boiler  is  used  for  heating  water  for  kitchen  use,  but  can  little  care  for  its  operation  and  management, 
also  be  used  in  connection  with  the  large   boiler.     The  [Since  the  above  was    written  the  power  house  of  the 

small   boiler  takes  125  amperes,  being  also  divided  into      Niagara  Falls  Park  and  River  Railway,  from  which  the 
three  heats.      It  is  used   principally   for  quick   boiling.      current  was  obtained,  has  been   destroyed  by  fire.  —  Ed. 
Both  of  these  boilers  are  covered  with  2^-inch  asbestos      Electrical  News.] 
covering.    All  water    is  boiled,  so  far  as  possible,  when  ____^^_____^__ 

current  is  not  being  used  for  other  purposes. 

The  electrical  kitchen  has  been  found  capable  of  most  ''  ^'PP^^"  ^^  '^ ''  ^^^--^  o"'y  ^  question  of  a  very  brief  time,  says 

f   ,  ,.  .  -  ,  .  .  the    Eneineerine:    Maeazine,  before    petroleum    motors    designed 

successful  operation,   and    on  June   i^th,  on  which  day  ,u       ■     ■  <     j  .    .  j  u    n-      1  d     i-      ^    .1.  n 

'  J  D      >  ■>-'■  "aj-       upon  the  principles  demonstrated  by  Diesel,  Banki  and  others  will 

the    building   was   formally   blessed    by    His   Grace,    the  come  into  general  use,  not    only    for    small    powers,  but  also    for 

Archbishopof  Toronto,  the  Most    Rev.  Denis  O'Connor,  general  service. 

D    D-.  of    Toronto,  dinner   was  cooked    for  250   people.  A  motor  car  is  about  to  be  put  in    operation  between    Ashcroft 

This  did    not  include    the  soups,     which,  owing    to  their  and  the  gold  mines  of  Cariboo,  B.C.,  a  distance  of  200  miles.     The 

taking  hours  of  time  in  their  manipulation,  were  prepar-  vehicle  is  now   being  built  in    Vancouver,  and    will    be  completed 

ed  in  the  kitchen  the  day  before.      But  all  meat  and  other  ^""^'y  '"  ""^  ^P""^'     ''  "''"  ^''"^  accommodation   for  twelve  per- 

r„„j 1     J     1      ,.  •      11     1,         J  T       sons,  besides  1,000  pounds  of  freight,  and  if  its  operation    is  suc- 

food  were  cooked  electrically  that  day.      In  the  big-  bo  1-  t  ,    .u  ■  •„   u       7       .u    i-         cf  n         u 

.     ,  •'  -'  °  cesstui  other  carriages  will    be  put  on  the  line,     bteam  will    prob 

er  It  IS  possible  to  heat  from  60  degrees  to  212  degrees      ably  be  used  as  the  motive  power. 


Fig.   I. — Transformer,  Carmelite  Hospice. 


December,   1899 


CANADIAN     EbECTRICflli     NEWS 


249 


BY  THE  WAY. 

We     have     become     accustomed     to     the     phrases 
"The  Sturdy  West"    and    "The    Effeminate  East"   as 
applied  respectively  to  the  new    and   older   provinces   of 
Canada.      These  phrases  express  the  truth  that  battling 
with  difficulties  incident  to  the  development  of   a  newly 
settled  country  developsa  sturdy  and   self-reliant    man- 
hood, while,  on  the  contrary,    the    easy  conditions  pre- 
vailing in  more  highly    civilized    communities    tends    to 
weaken  in    men    these   desirable    qualities.      I    was   re- 
minded   of    this    fact    by    a    recent  conversation  with  a 
young  man  who  has  grown  up  with  one  of  our  western 
towns,    and    for   quite    a    number    of   years    has     been 
identified    with    the    electrical    business.      He    had   few 
advantages  for  the  acquirement  of  technical  knowledge, 
but  lost  no  opportunity  of  improvement,  and  has  fought 
his  way  up  through  many    difficulties    to    an    important 
and    responsible    position.      When    the     street    railway 
generators  burned  out,  and  the  man  in    charge  declined 
to  undertake  their  repair,  this  young  man   was  asked   if 
he    could    do    the   job.      Although    having    but    a  very 
limited  knowledge    of    the    machines,    he  promptly  an- 
swered "yes."     So  dubious  were  the  owners  regarding 
his  ability  that  they  offered  to  pay  him  a  fixed  sum  (not 
a  very  liberal  amount)    if    he    succeeded,    but  with    the 
provision  that  he    must    furnish    his    own    material,    so 
that  they  might    be    put    to    no    risk.      It    took  two  or 
three  days  and  much  worry  to    complete  the  work,  but 
the  young  man  was  determined  to  succeed,  and   he  did. 
In  telling  me  the  story  he  said  :     "  Many  of  the   young 
men  I    meet    are    too    ready    to    say    'I  can't'    when   a 
difficulty  arises,  and  it  is  therefore    not    surprising   that 
some  who  have  been  eight  or  ten  years  connected   with 
electric  stations,  have  made    little    or  no  advancement. 
They  have    not    shown    their    employers    that    they   are 
capable  of  doing  the  things  which  would  earn    for  them 
promotion.     The  ease    with    which,   in    cities,  someone 
can  be  got  to  make  repairs,  is  a  stumbling  block  in   the 
way  of  young  men,  who  under   less   advantageous  con- 
ditions would  be  compelled  to  use  their  own  hands  and 
brains    in  overcoming  difficulties.      .Another  obstacle  in 
the  way  of  the    young    man's    progress  in  the    east,   is 
pleasure    in    its    many    alluring  forms,    which   makes  it 
difficult    for    those    not    blessed    with    large  powers    of 
•determination  to  pursue  the  more  rugged  and  profitable 
path  of  duty." 

XXX 

"  It's  surprising  how  Canadian  business  men  allow 
themselves  to  be  'taken  in'  by  Yankee  sharpers,"  said 
the  manager  of  a  large  industrial  concern  with  whom  I 
conversed  recently.  He  went  on  to  tell  how  a 
gentleman  from  across  the  line  had  brought  into  Canada 
what  was  claimed  to  be  an  entirely  new  method  of  light- 
ing, designed  to  throw  into  the  shade  the  present  arc 
and  incandescent  systems.  On  the  strength  of  his 
claims  and  his  ability  to  produce  a  brilliant  light  some 
business  men,  including,  strange  to  say,  a  lawyer,  were 
induced  to  give  up  some  of  their  hard  earned  dollars  to 
assist  in  developing  the  enterprise.  At  this  stage  the 
idea  occurred  to  the  lawyer  that  it  might  be  advisable 
to  get  the  opinion  of  a  friend  ot  his  who  was  qualified 
by  experience  to  judge  of  the  value  of  the  new  discovery. 
Accordingly  a  visit  was  made  to  a  bicycle  repair  shop, 
where  the  invention  was  in  operation.  In  reply  to  the 
enquiries  of  the  lawyer's  friend  the  inventor  began  a 
description  of  the  modus  operandi  of  his  system,  which, 
as  a  certain  writer  has  expressively  put  it,   was  ' '  as  clear 


as  mud,"  and  was  intended  to  pull  the  wool  over  the 
eyes  of  the  uninitiated.  The  lawyer's  friend  did  not, 
however,  belong  to  this  class.  He  took  in  the  situation 
at  a  glance,  and  mentally  stamped  the  word  "humbug" 
in  large  letters  on  the  whole  outfit.  What  he  saw  was 
this  :  An  iron  receptacle  resembling  the  upper  part  of  a 
kitchen  boiler,  filled  two-thirds  full  of  a  liquid  which  the 
sense  of  touch  and  smell  declared  to  be  coal  oil.  The 
space  above  this  liquid  was  filled  with  air  pumped  in 
with  a  hand  pump.  Attached  to  the  tank  were  small 
pipes  through  which  the  oil  was  forced  by  the  pressure 
of  the  air  in  the  tank,  and  discharged  into  the  bottom 
of  a  vertical  pipe  ot  larger  diameter  heated  to  a  high 
temperature,  contact  with  which  served  to  transform  the 
oil  into  gas.  The  gas  on  rising  to  the  top  of  the  pipe 
became  mixed  with  air  supplied  from  pipes  opening  into 
the  atmosphere.  The  gas  and  air  thus  commingled 
then  passed  downward  and  were  fed  into  a  group  of 
Bunsen  burners  fitted  with  Welsbach  mantles  which 
were  thereby  heated  to  incandescence.  The  system  em- 
bodied no  new  principle  but  simply  accomplished  by  a 
very  round  about  method  w-hat  has  been  done  for  years 
by  the  direct  use  of  gas  and  the  Bunsen  burner.  The 
enterprising  promoter,  on  realizing,  bj'  the  questions 
and  remarks  of  the  lawyer's  friend,  that  the  bubble  had 
been  pricked  and  that  he  would  be  called  on  to  refund 
the  advances  made  to  him,  or  in  default  face  the  courts, 
pleaded  the  receipt  of  a  telegram  urgently  requiring  his 
presence  at  home,  as  a  reason  for  taking  his  hasty 
departure. 


QGAR  AND  PIPE  LIGHTER. 

A   CORRESPONDENT   sends   the   Electrical  News   the  accom- 
panying drawing-  showing  a  cheap  and  simple  form    of   cigar  and 


pipe  lighter  for  alternating  or  direct  current  circuits — any  voltage, 
— with  the  following  explanation  ; 

A — Wood  base. 

B — Mica  or  asbestos  veneer. 

C — Small  wide  mouthed  phial. 

D — Wood  alcohol  or  methylated  spirit. 

E — Cork  ;  hole  drilled  through  centre. 

F — Piece  of  vulcanized  fibre  rod,  drilled  through. 

G — No.  16  cotton  incandescent  cord,  one  end  passed  through 
fibre  rod  and  insulation  removed  at  exit  from  rod. 

H — Pony  wall  receptacle,  with  fused  attaching  plug. 

I — Pony  wall  receptacle,  other  terminal  of  No.  16  cord  con- 
nected to  one  side  clamp. 

J — 32  c.p.  or  50  c.p.  lamp,  voltage  — same  as  current  supply  : 
base  to  suit  receptacle  I. 

To  operate,  wipe  end  of  rod  F  across  free  receptacle  clamp 
K  and  spirit  absorbed  will  be  kindled  instanter.  If  done  fairly 
quickly  the  lamp  J  will  not  even  light  up. 


The  town  of  Yarmouth,  N.S.,  is  furnished  with  water  pumped  by 
electricity,  the  current  being  supplied  by  the  Yarmouth  Street 
Railway  Co.,  at  a  cost  of  S200  per  month.  The  company  have 
notified  the  corporation  that  they  cannot  continue  to  furnish  the 
power  at  this  figure  after  February  7th,  igoo,  and  consequently 
the  council  is  considering  the  advisability  of  putting  in  a  steam 
plant  to  furnish  power  for  pumping,  and  also  for  operating  a 
dynamo  for  street  lighting.  The  services  of  an  electrical  engineer 
will  be  engaged  to  give  advice  on  the  subject. 


^5° 
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Correspondence. 


THE  FIRST  220-VOLT  PLANT. 

Toronto,  Nov.  9,   1899. 

Ediior  Canadian  Euectkicai.  Nkws  : 

Dear  Sir,  — In  your  November  issue  we  notice  an  item  statinn 
that  the  Royal  Electric  Co.  are  installing  a  jjo-volt  plant  in  the  head 
office  ofthe  Merchants  Bank  of  Canada,  and  that  it  is  believed  to  be 
the  first  complete  installation  in  Canada  fitted  out  with  2JO-volt 
lamps.  We  beg  to  state  that  last  September  we  installed  a  complete 
;50-volt  direct  connected  plant  for  Messrs.  Gowans,  Kent  &  Co.,  in 
this  city,  which  in  addition  to  operating  three  elevator  motors,  is 
operating  four  hundred  250  volt  incandescent  lamps.  We  be- 
lieve this  to  be  the  first  complete  installation  in  Canada  using  250 
volt  lamps,  as  the  .Merchants'  Bank  plant  has  not  yet  been  installed. 

We  enclose  copy  of  letter  from  Messrs.  Gowans,  Kent  &  Co. , 
which  explains  the  satisfaction  derived  from  the  above  plant  pur- 
chased from  us. 

Vours  truly, 
L'.NiTED  Electric  Co.,  Limited. 

ToRO.NTO,  Nov.  8,  1S99. 
United  Electric  Co.,  Ltd.: 

Gentlemen, — We  are  pleased  to  say  that  the  electric  plant 
which  you  installed  for  us  in  September  last,  consisting  of  30  k.w. 
multipolar  generator  direct  connected  to  qx  10  Robb  engine  and 
Mumford  boiler,  is  giving  the  best  of  satisfaction.  We  are  glad  that 
we  followed  your  suggestion  to  adopt  the  250  volts  presure  instead 
of  1 10  volts  as  contemplated,  thus  enabling  us  10  operate  our  light 
and  motors  jointly,  with' greater  economy,  and  also  to  connect  our 
circuits  at  any  time  to  the  commercial  power  circuit  should  we  not 
desire  to  operate  our  engine. 

We  heartily  recommend  the  adoption  of  this  system  for  isolated 
power  and  lighting  plants,  and  you  ire  welcome  to  bring  prospect- 
ive customers  to  examine  our  y'    \l. 

\'ours  truly, 

Gowans,  Kf:.nt  &  Co. 


THE  MONTREAL  ELECTRIC  CLUB. 

Montreal,  Dec.  4tli,  1899. 
Editor  Elkctrical  News  : 

Deyr  Sir, — "  Club's  "  letter  in  your  .\cvember  number  recalls 
some  pleasant  recollections  of  our  late  Montreal  Electric  Club. 
There  has  not  been,  nor  is,  to  the  writer's  knowledge,  any  other 
electric  club  here  which  exactly  fills  the  place  that  this  one  used 
to  occupy.  Not  until  the  club  had  terminated  did  the  members 
really  appreciate  the  benefit  of  those  evenings.  The  writer,  for 
one,  gained  valuable  instruction  from  the  various  papers,  dis- 
cussions, debates  and  lectures.     We  met  once  a  fortnight. 

It  must  be  remembered  that  in  those  days  electrical  applica- 
tions were  not  nearly  as  widespread  as  they  are  to-day  ;  the 
street  railway  was  changing  over  from  animal  power ;  incandescent 
lighting  was  being  introduced  ;  arc  lights  were  fewer ;  telephones 
were  scarce  ;  house  bells  a  wonder  ;  interior  wiring  a  matter  of 
individual  taste,  no  rules  being  enforced  or  practiced  ;  no  college 
course  could  be  had  here  that  was  of  any  use.  We  were  seeking  or 
experimenting  for  knowledge  for  our  daily  needs,  and  whenever 
we  could  get  some  visiting  or  well  known  expert  to  come  before 
us,  didn't  we  just  pump  him  all  we  could. 

The  social  side  ofthe  club  was  also  important.  The  evenings 
were  unspoiled  by  useless  formality — merely  a  simple  order  of 
proceedings  was  observed. 

One  of  the  most  interesting  features  of  our  evenings  was  the 
debates.  These,  at  first,  tried  with  hesitation,  ended  by  becom- 
ing the  best  attended  meetings,  and  it  seems  amusing  now  to 
think  of  the  nerve  with  which  we  talked  on  leading  questions  of 
the  day. 

"  A  FOR.MER  Member." 


USE  OF  ENCLOSED  ARC  LAMPS. 
Mr.  L.  B.  Marks  contributes  to  the  Electrical  World  and 
Engineer  some  statistics  showing  the  rapidity  with  which  en- 
closed are  lamps  have  come  into  use.  Up  to  1895  open  arc 
lamps  were  used  very  largely,  but  that  year  marked  the  turn- 
ing point  in  arc  lamp  practice,  brought  about  by  the  introduc- 
tion of  the  enclosed  arc  lamp,  which  bids  fair  to  almost  entirely 
supersede  the  open  type.  In  the  year  1895  'he  number  of  open 
arcs  in  use  was  greater  than  those  of  the  enclosed  type,  but 
has  since  dropped  rapidly  each  year.  The  records  for  thirty- 
two  cities  in  the  United  States    show    that    in    1896  there  were 


in  use  23,605  open  arc  lamps  .'ind  1,203  enclosed  arc  lamps, 
while  in  1899  the  number  of  open  arcs  in  use  in  these  cities 
was  16,010  and  the  number  of  enclosed  arcs  20,848.  These 
figures  show  a  decrease  of  open  ariSs  in  three  years  of  thirty- 
two  per  cent.,  and  an  increase  in  enclosed  arcs  of  i,boo  per 
cent.  It  is  estimated  that  there  are  now  in  use  in  the  United 
States  about  150,000  enclosed  arc  lamps,  of  which  more  than 
half  h.tve  been  installed  within  the  past  two  years.  The  total 
number  of  enclosed  arc  lamps  in  Great  Brit.-iin  and  the  Con- 
tinent is  given  as  55,000,  but  it  should  be  stated  in  this  con- 
nection that  the  first  commercial  use  of  enclosed  arcs  abroad 
began  about  a  year  later  than  in  the   I'nited  States. 


MR.  R.  B.  WILLIAMSON,  M.  E. 
The  features  of  Mr.  R.  B.  Williamson,  M.E.,  now  prin- 
cipal of  the  Electrical  Department  of  the  International 
Correspondence  Schools,  Scranton,  Pa.,  but  atone  time 
a  resident  of  Canada,  are  shown  in  the  accompanying 
portrait.  Mr.  Williamson  graduated  in  Electrical  Engi- 
neering at  Cornell  University.  After  graduating  he 
spent  two  years  at  electrical  construction  work,  including 
the  complete  installation  and  operation  of  electric  light 
plants.  This  work  also  inclutled  the  installation  of  steam 
engines,  and  involved  a  large  amount  of  interior  wiring. 
During  the  same  time  he  also  did  considerable  design- 
ing in  connection    with  dynatnos   and   motors.      In   1895 


Mr.   R.   B.   Williamson,  M.E. 

he  was  chief  draftsman  for  the  Canadian  General  Electric 
Company,  at  the  same  time  engaged  largely  in  design- 
ing work  in  connection  with  dynamos  and  motors,  both 
for  direct  and  alternating  currents.  While  with  that 
company  he  gained  considerable  experience  in  the  con-' 
struction  and  operation  of  street-railway  apparatus,  to- 
gether with  all  kinds  of  switchboards  used  in  street- 
railway  and  power  plants.  In  1S96  he  accepted  a 
position  as  Instructor  in  Electrical  Engineering  at  Lehigh 
University,  going  from  that  University  to  the  Inter- 
national Correspondence  Schools.  While  at  Lehigh 
University  he  had  complete  charge  of  the  courses  in  dy- 
namo-electric machinery  and  the  design  of  electrical  ap- 
paratus. He  also  had  charge  of  the  work  in  connection 
with  the  electric  street  railways,  and  did  considerable 
special  work  on  alternating  currents. 

The  School  of  Electricity  of  the  Colliery  Engineer 
Company,  over  which  he  has  charge,  includes  seven 
courses,  as  follows  :  Electrical  Engineering,  Electric 
Power  and  Lighting,  Electric  Lighting,  Electric  Rail- 
ways, Electric  Mining,  Wiring,  and  Bellwork. 


The  Hammond  Reef  Consolidated  Mining  Company,  Ltd., 
are  installing  at  their  mine  a  cable  derrick  which  will  be  operated 
by  a  20  h.p.  induction  motor.  This,  together  with  the  generating 
plant  and  mill  motors,  will  be  in  operation  within  a  week.  The 
Canadian  General  Electric  Co.,  who  have  the  entire  contract, 
have  sent  their  expert  to  superintend  the  starting. 
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REPORT  ON  TRIALS  MADE  AT  MAGOG,  QUEBEC, 

TO  TEST  THE  ECONOMY  EFFECTED 

BY  COMPRESSED  AIR. 

By  Pkof.  J.  T.  N1C01.S..N,  D.  Sc.  (Edinburgh  and  McGill),  M.  Inst.  C.E. 
These  trials  were  made  during  the  month  of  April,  1899,  at  the 
Dominion  Cotton  Mill,  Majjog,  Canada,  where  there  is  installed 
a  150  horse  power  hydraulic  air  compressing  plant  on  the  system 
devised  by  C.  H  Taylor,  of  Montreal.  They  were  made  at  the 
instance  of  Mr.  John  A.  Inslee,  of  St.  Louis,  and  conducted  under 
the  auspices  of  Mr.  Inslee,  the  Taylor  Hydraulic  .Air  Compressing 
Co.,  and  the  Dominion  Cotton  Mill  Co.,  jointly. 

The  trials  were  conducted  by  the  undersigned,  assisted  by 
Professor  R.  J.  Burley,  B.  Sc,  etc.,  of  McGill  University,  but  a 
number  of  prominent  engineers  from  the  United  States  were 
invited  to  be  present  and  took  part  in  the  experiments.  Among 
others  I  may  mention  Mr.  A.  LangslafF  Johnson,  of  Richmond, 
Va.,  Mr.  William  O.  Webber,  ot  Boston,  Mass.,  and  Mr.  John 
Birkinbine,  of  Philadelphia,  Pa. 

Experiments  were    made    on    five    different    nielliods    of  using 
compressed  air  in  an  ordinary  steam  engine  of  the  Corliss  type. 
1st.   The  air  was  supplied  to  the  engine  cold. 

2nd.  Steam  was  injected  into  the  air  in  the  main  pipe  before 
supplying  it  to  the  engine. 

3rd.  The  air  was  injected  among  the  water  in  a  steam  boiler 
and  heated  by  mixing  with  the  water  and  steam  of  the  boiler 
before  being  supplied  to  the  engine. 

4th.  The  air  was  blown  upon  the  surface  of  the  water  in  a 
steam  boiler  and  heated,  by  mixing  with  steam  in  the  same 
before  being  made  lo  drive  the  engine. 

5th.  The  air  was  passed  through  a  tubular  healing  vessel  and 
healed  by  a  coke  fire,  afterwards  being  used  to  work  the  engine. 
For  all  the  experiments  the  air  was  drawn  at  a  pressure  of  53 
lbs.  from  the  5-in.  main  air  pipe  of  the  Taylor  air  compressor, 
which  supplies  power  to  the  mill,  and  was  piped  to  a  12-in. 
diameter  by  30-in  stroke  Corliss  engine,  supplied  for  the  purpose 
of  the  trials  by  the  Laurie  Engine  Company,  of  Montreal. 

A  friction  brake  was  fitted  on  the  fly-wheel  of  this  engine  and 
the  engine  in  this  way  was  worked  up  to  its  full  power  at  about 
75  revolutions  per  minute. 

Connection  was  made  to  a  Lancashire  boiler  7  feet  diameter  by 
30  feet  long  when  it  was  desired  to  mix  steam  with  the  air  for 
purposes  of  pre-healing. 

When  dry  heating  was  resorted  to  the  air  pipe  was  led  through 
a  heater  on  its  way  to  the  engine,  having  been  previously  blanked 
oflFfrora  the  steam  boiler.  This  heater  was  designed  by  the 
writer  and  built  by  Messrs.  The  Laurie  Engine  Co.  for  these 
experiments  ;  but,  as  it  was  designed  of  such  size  as  to  heat  the 
whole  of  the  compressed  air  used  in  the  mill,  it  was  considerably 
larger  than  was  required  to  heat  the  greatest  quantity  of  air 
which  could  be  used  by  the  Corliss  engine  employed  on  the  test. 
It  was,  therefore,  a  matter  of  some  difficulty  to  prevent  the 
heater  and  the  small  quantity  of  air  passed  through  the  same 
from  becoming  hotter  than  was  desired. 

For  the  experiments  made  without  pre-heating  the  observations 
made  were  as  follows  : 

The  temperature  of  the  air  before  entering  the  engine. 

The  same  on  leaving  the  engine. 

The  pressure  of  the  entering  air,  indicator  cards  from  each  end 
of  the  cylinder,  readings  of  the  revolution  counter  and  of  the  rope 
break  weights. 

A  trial  was  conducted  with  cold  air  on  April  27th,  in  the 
presence  of  Mr.  Birkinbine,  which  gave  the  following  results  : 

The  air  entered  at  66.5  F.  and  was  exhausted  at  — 41  F.,  the 
revolutions  being  74.6  and  the  cut-off  about  one-third  of  the 
stroke.  The  indicated  horse  power  was  27  and  the  weight  of  air 
used  per  hour  was  1,671  lbs.  This  gives  about  841  cubic  feet  of 
free  air  at  60  F.  per  i.h.p.  hour. 

On  another  trial  made  under  same  conditions  850  cu.  ft.  ot  free 
air  were  used  for  per  i.h.p.  hour. 

2.  In  the  case  of  experiments  made  with  the  dry  heating,  the 
following  observations  were  made  : 

The  temperature  of  the  air  before  entering  the  heater  ;  after 
passing  up  the  first  row  of  tubes  ;  upon  leaving  the  heater ; 
before  entering  the  engine. 

The  temperature  of  the  furnaces  and  flue  gases  of  the  heater 
were  also  taken,  the  former  with  a  Callendar's  patent  electrical 
promoter. 

The  amount  of  coke  (Sherbrooke  gas  coke)  used   was  carefully 

.weighed  and  the  trial  only  began  when  the  conditions  had  become 

teady,  i.e.,  about  three  hours  from  the  time  of  beginning  the  run 


wtth  heated  air.  Cards  were  taken  ;  the  brake  horse  power  and 
the  revolutions  were  also  observed. 

With  air  entering  the  healer  at  a  pressure  of  S3><  lbs.  gauge 
and  at  a  temperature  of  58.2  F.,  it  was  raised  to  225  F.  after 
passing  the  first  row  of  lubes,  and  363  F.  upon  leaving  the  healer. 
Owing  to  undue  length  of  air  pipe  and  lack  of  proper  covering, 
the  air  fell  in  temperature  to  287  F.  before  entering  the  engine. 
It  was  exhausted  at  88  F.,  and  the  pressure  at  the  engine  was 
52^  lbs.  by  gauge. 

The  temperature  of  the  gases  leaving  the  fire  was  only  about 
700  F. — and  was  reduced  lo  100  F.  in  the  flue  of  the  healer.  It 
was  difficult  lo  use  a  small  enough  quantity  of  coke  in  such  a 
large  heater  wiihout  letting  the  fire  out  altogether.  A  closed  ash 
pit  was  used  and  the  air  for  combustion  supplied  from  the  com- 
pressed air  main  and  could  be  regulated  lo  a  nicety. 

Under  these  conditions  and  with  exactly  the  same  cul-ofF  as  in 
trial  of  cold  air,  the  indicated  horse  power  being  26.7  and  the 
revolutions  70  per  minute,  there  used  1,310  lbs.  of  air  per  hour  ; 
this  gives  a  consumption  of  640  cubic  feet  of  air  per  i.h.p.  per 
hour,  a  reduction  of  850 — 640 — 210  cu.  ft.  of  free  air  per  i.h.p.  per 
hour  due  lo  pre-healing.  Thus  210-850,  a  saving  of  24.7  per 
cent,  is  effected  in  the  quantity  of  air  used. 

This  saving  was  eflTecled  by  the  burning  of  9.3  lbs.  of  coke  per 
hour,  or  of  9.3-26.7  348  lbs.  per  h.p.  per  hour. 

These  results  may  be  slated  otherwise  as  follows  : 

To  produce  100  h.p.  with  cold  air,  85,000  cu.  ft.  of  air  were  re- 
quired in  this  engine  ;  when  pre-heated  to  287  F.,  the  horse- 
power  yielded    was   85,000— 640— 133  h.p.,    and    as  this  heating 

was  effected  by  the  burning  of-2-2 —4J  lbs.  of  coke  per  hour  ; 

the  additional  3;^  h.p.  were  obtained   by  an    expenditure  of  47  lbs. 

of  coke  per  hour,  or  at  the  rate  of —  1.42  lbs.   of  coke   per   hour 

33 
additional. 

If  we  assume  ihat  this  gas  coke  had  J4.  of  the  calorific  value  of 
good  coal,  it  is  seen  that  we  obtained  an  additional  horse-power 
for  every  (1.42  x  i{)  1  lb.  of  coal  burnt  in  Ihe  heater. 

As  an  ordinary  steam  engine  and  boiler  of  this  size  would  re- 
quire from  4  to  8  lbs.  of  good  coal  per  h.p.  per  hour,  it  is  seen 
what  a  very  economical  mode  of  using  Ihe  heat  this  is.  Heat  is 
used  4  to  8  times  as  efficiently  in  a  compressed  air  pre-heater  as 
it  is  in  a  steam  engine  and  boiler. 

With  regard  to  the  results  of  this  trial  it  ought  to  be  remarked 
that  a  large  radiation  loss  per  lb.  ofair  used  was  taking  place, 
both  on  account  of  the  undue  size  of  the  heater  and  on  account  of 
its  distance  from  the  engine.  Much  more  favorable  results  can 
be,  and  in  fact  have  been  obtained,  when  the  size  of  Ihe  engine 
and  heater  are  properly  proportioned. 

Professors  Riedler  and  Guttermuth  have  obtained  an  additional 
horse-power  in  air  motors  for  every  |4^-lb.  of  coal  burnt  lo  heat  the 
air.  This  is  an  economy  far  surpassing  Ihat  of  any  prime  motor 
in  existence. 

In  large  plants  with  first-class  air  motors,  where  double  or 
triple  pre-heating  might  be  resorted  to,  a  better  result  than  even 
this  can  easily  be  obtained. 

In  a  large  transmission  plant  consisting  of  a  Taylor  Air  Com- 
pressor, a  five-mile  pipe  line,  air  engines  and  electric  generators, 
with  coke  pre-heating  stoves,  Ihe  full  or  gross  power  of  the  water 
fall  can  be  obtained  at  the  terminals  of  the  dynamo,  at  a  com- 
paratively insignificant  cost  for  fuel. 

No  other  system  of  energy  transmission  can  compare  with  this 
for  economy  of  first  cost  and  maintenace. 

3.  Tests  were  made  of  the  economy  to  be  obtained  by  heating 
the  air  by  mixing  it  with  steam  from  a  boiler  before  allowing  it  lo 
do  work  in  the  engine. 

The  results  are  of  the  highest  scientific  interest,  and  show  the 
adaptability  of  compressed  air  to  almost  any  condition  of  em- 
ployment. As  regards  economy,  this  method  is,  however,  in- 
ferior to  that  of  dry  healing.  By  mixing  from  10  to  13  lbs.  of 
steam  per  h.p.  with  the  air,  the  quantity  ofair  required  was  re- 
duced from  850  cu.  ft.  to  300  to  500  cu.  ft.  per  i.h.p.  per  hour. 
Thus  the  air  required  for  100  h.p.  engine  running  with  cold  air 
would  be  sufficient  to  operate  an  engine  of  85,000 — 400 — 210  h.p. 
if  mixed  with  12J4X100 — 1,250  lbs.  of  steam  per  hour.  This  can 
be  supplied  by  about  140  lbs.  of  coal  per  hour  ;  so  that  no  h.p. 
additional  were  obtained  by  the  burning  of  140  lbs.  of  coal  or 
140 — 110 — 1.3  lbs.  of  coal  per  i.h.p.  per  hour  additional. 

Such  a  method  of  healing,  economical  as  it  may  appear,  would, 
however,  be  unsuitable  except  for  powers  of  over  50  h.p.  unless 
waste  steam  is  available  from  a  boiler  plant  at  times  of  low 
demand. 
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Peculiar  Method  01  "^"'^^  ^''y  ^""""cil  of  Toronto  recently 
Appointing  a  appointed  Messrs.  George  C.  Robb  and 
le  ngineer.  ^^^  ^|  Wickens  to  examine  and  report 
upon  applications  for  the  position  of  chief  engineer  of 
the  new  municipal  buildings.  It  is  surprising  to  learn 
on  enquiry  that  applications  for  this  important  position 
were  not  publicly  invited.  It  is  further  learned  that  no 
particulars  were  placed  at  the  disposal  of  the  experts  re- 
garding the  duties  of  the  position,  and  no  one  about  the 
building  appears  to  have  any  idea  of  what  these  duties 
will  be.  Under  these  circumstances,  the  experts  have  a 
somewhat  difficult  task  to  perform.  They  will  be 
obliged  to  go  over  the  building  and  estimate  for  them- 
selves what  duties  should  appertain  to  the  position  of 
chief  engineer,  and  in  the  light  of  the  information  thus 
gained,  examine  and  report  upon  the  applications  which 
are  understood  to  be  in  the  hands  of  the  city  officials. 
The  number  of  these  applications  is  reported  to  be  large, 
but  in  what  way  they  were  received  is  not  publicly 
known.  The  council's  method  of  selecting  a  man  for 
this  important  position  is  unsatislactory.  Applications 
should  have  been  advertised  tor,  and  a  date  fixed  for 
their  reception.  The  duties  of  the  position  should  have 
been  clearly  specified  by  the  city  engineer  or  some  other 
competent  person.  The  method  of  procedure  adopted, 
leaves  room  for  the  suspicion  that  probably  there  exists 
some  favored  applicant,  to  whom  the  position  has  been 
promised,  and  that  the  engaging  of  experts  to  report 
upon  the  applications  is  simply  a  device  to  give  the  ap- 
pearance of  fairness  to  the  appointment. 


\Vk  have  reason  to  believe  that  some  of 


A  Word  to  Lighting 


Companies  ^'^^  owners  and    managers    of  electric 

lighting  companies  have  not  read  with 
sufficient  care  the  provisions  of  the  Conmee  Bill  passed 
at  the  last  session  of  the  Ontario  Legislature,  defining 
the  conditions  on  which  municipalities  may  engage  in 
the  electric  light  business  where  a  private  company  is 
established.  One  of  the  most  important  clauses  in  the  Bill 
to  electric  lighting  companies  is  Sub-section  26,  which 
reads  as  follows  :  In  case  there  is  any  gas  or  electric 
light  company  supplying  gas,  electric  energy  or  light 
or  water  company  supplying  water  in  any  municipality 
the  council  may,  by  by-law,  fix  a  price  and  terms  to  offer 
tor  the  supply  b)'  contract  by  such  gas  or  electric  light 
company  of  gas  or  electric  energy  or  light  for  street  light- 
ing and  other  public  uses,  or  for  the  supply  by  contract 
by  such  water  company  of  water  for  street  hydrants  and 
other  public  uses  for  a  term  of  not  less  than  five  years 
and  not  more  than  ten  years,  and  after  thirty  days  have 
elapsed  after  notice  of  such  price  and  terms  has  been 
communicated  to  the  company  without  the  company's 
having  accepted  the  same,  the  council  may,  under  the 
provisions  of  this  Act,  as  to  arbitrations,  name  and  give 
notice  of  an  arbitrator  to  determine  the  price  and  terms 
of  the  contract  for  such  supply  of  gas  or  electric  light  as 
aforesaid,  and  in  case  the  company  and  the  munici- 
pality do  not  agree,  the  said  price  and  terms  shall  be  de- 
determined  by  arbitration  under  this  Act."  The  im- 
portant point  in  this  clause  to  lighting  companies  is,  that 
where  an  offer  of  purchase  is  made  to  a  company  by  a 
municipality,  and  declined  by  the  company,  the  company 
must,  regardless  of  any  action  of  the  municipality, 
appoint,  within  thirty  days  after  such  offer  of  purchase 
has  been  made,  an  arbitrator  to  act  on  its  behalf.  If 
the  company  fail  to  thus  appoint  an  arbitrator  within 
thirty  days  after  the  offer  of  purchase,  the  municipality 
would  seem  to  have  the  right  to  refuse  to  enter  into  ar- 
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bitration,  and  may  proceed  to  purchase  and  install  a 
lighting  plant.  There  are  other  points  of  the  Bill  which 
are  scarcely  less  important,  therefore  lighting  companies 
should  make  themselves  thoroughly  acquainted  with 
every  detail  and  understand  clearly  the  interpretatioh  of 
every  provision. 


There  is  evidence  to  justify  the  belief 
The  Telephone  Field,  that  the  telephone    will    become    much 

more  generally  used  in  the  near  future 
than  it  is  to-day.  In  the  large  cities  and  towns  it  has 
been  adopted  very  largely  for  business  purposes,  and 
even  the  farmer  has  to  some  extent  recognized  the 
advantages  of  telephonic  communication.  It  is  in  this 
latter  direction  that  we  look  tor  one  of  the  most  promising 
fields  for  the  extension  of  the  telephone  business  in  the 
future.  Particularly  in  the  harvesting  season  does  the 
farmer  realize  the  advantages  of  having  telephone  con- 
nection with  an  adjacent  village  or  town,  by  means  of 
which  he  can  order  necessary  repairs  and  supplies. 
The  state  of  Ohio  in  the  United  States,  is  noted  for 
its  rural  telephone  system.  Hundreds  of  farmers  have 
telephones  in  their  homes,  and  in  addition  to  business 
advantage,  their  families  are  afforded  some  of  the 
social  privileges  that  are  frequently  lacking  on  the 
farm.  The  use  of  the  house  telephone  in  this  country 
is,  to  our  minds,  restricted  to  a  much  greater  extent 
than  it  should  be  or  will  be  in  the  near  futuie.  There 
is  also  likely  to  be  a  considerable  increase  in  the  num- 
ber of  private  exchanges.  These  effect  a  vast  saving 
of  time,  and  permit  the  heads  of  departments  to  com- 
municate with  all  parts  of  the  establishment  without 
leaving  their  offices.  In  the  United  States  the  ex- 
piration of  the  Bell  Telephone  patents,  and  the  compe- 
tition thus  permitted,  has  resulted  in  the  development 
of  the  telephone  business  to  a  remarkable  extent. 


„,    .     D        T>  ^   In  an  interesting  article  under  the  above 

Electnc  Power  Distn-  f" 

bution  and  the  Small   title,  in  the  Engineering  Magazine  for 
Consumers.  November    Dr.    Louis    Bell    discusses 

the  advantages  afforded  by  electricity  to  small  con- 
sumers of  power.  He  also  points  out  to  electrical 
companies  that  the  supply  of  current  for  power 
in  small  units  can  be  made  profitable  where  a 
sufficient  number  of  such  consumers  can  be  ob- 
tained. He  estimates  that  few  consumers  of  steam 
power  of  50  horse  power  or  under  can  obtain  their  pow- 
er for  less  than  5  cents  per  horse  power  hour  actually 
employed,  and  that  where  an  ample  load  can  be  obtain- 
ed large  generating  stations  can  put  electrical  energy 
upon  their  circuits  at  a  total  cost  somewhat  under  one 
cent  per  horse  power  hour,  thus  enabling  them  to  sup- 
ply the  consumer  at  a  large  reduction.  The  possibilities 
of  electrical  distribution  of  current  for  light  and  power 
from  a  central  water  power  generating  station  are  like- 
wise considered.  .As  an  example  of  a  successful  enterprise 
of  this  character  the  writer  calls  attention  to  w-hat  has 
been  done  by  the  Compagnie  Electrique  de  la  Loire  at 
St.  Etienne,  France,  where,  by  means  of  the  three  phase 
system,  power  is  supplied  in  small  units  to  2,500  ribbon 
looms  which  formerly  were  operated  by  hand,  but  found 
themselves  unable  to  compete  with  the  large  manufac- 
tories in  the  cities  operated  by  power.  A  quarter  horse 
power  motor  serves  for  each  loorn,  so  that  che  total  load 
connected  amounts  to  about  1,400  horse  power.  The 
charge  for  each  quarter  horse  power  motor  's  10  francs 
per  month.     The  company  also  operate  100  horse  power 


in  miscellaneous  motors  and  8,000  incandescent  lamps, 
and  are  said  to  have  made  a  success  of  their  enterprise. 
Dr.  Bell  points  out  further  that  the  utilization  of  electricity 
in  the  manner  described  would  be  the  means  of  restoring 
prosperity  to  many  of  the  towns  throughout  the  coun- 
try where  manufactories  were  formerly  located,  but  which 
are  suflfering  from  centralization  of  the  manufacturing 
business  in  cities,  where  advantages  in  the  way  of  cheap- 
er power  and  improved  transportation  facilities  are  avail- 
able. So  far  as  the  latter  advantage  is  concerned,  it  is 
shown  that  the  same  system  which  supplies  light  and 
power  might  also  be  used  to  operate  electric  railways 
for  passenger  and  freight  purposes,  which  would  tend 
to  equalize  transportation  advantages. 


The    system    of   electrical   distribution 

Operation  of  Electric      j       »    j  i.       .1         »»    ^  i-,.  n    -i 

Street  Railways,  adopted  by  the  Metropolitan  Railway 
Company  represents  a  new  practice  in 
the  operation  of  street  railways  in  Canada.  This  road 
is,  we  believe,  the  first  in  this  country  to  employ  both 
direct  and  alternating  currents  for  the  propulsion  of 
cars,  but  the  system  will  undoubtedly  gradually  grow  in 
favor  in  connection  with  the  operation  of  long  distance 
lines.  It  has  only  recently  come  into  use  in  the  United 
States,  the  Chicago  &  Milwaukee  Electric  Railway 
being  one  of  the  first  to  be  so  operated.  This  road  is 
divided  into  sections,  each  section,  except  the  one  con- 
tiguous to  the  power  house,  being  operated  from  a  sub- 
station containing  an  equipment  of  transformers  and 
rotary  converters.  This  is  the  method  adopted  by  the 
Metropolitan  Railway  Company,  but  a  further  step  in 
advance  has  been  taken,  inasmuch  as  both  direct  and 
alternating  current  is  generated  by  the  same  machine. 
The  direct  current  passes  direct  from  the  generator  to 
the  line,  and  is  employed  to  operate  that  portion  of  the 
road  adjacent  to  the  power  house.  The  alternating 
current,  generated  at  low  pressure,  is  stepped-up  by 
means  of  transformers  to  a  high  voltage  and  trans- 
mitted to  a  sub-station  sixteen  miles  distant,  where 
it  passes  through  transformers  and  converters  and 
goes  to  the  line  at  low  pressure  direct  current  for 
operating  that  portion  of  the  road  remote  from  the 
power  house.  It  is  admitted  that  this  system  of 
electrical  generation  and  distribution  has  many  ad- 
vantages, as,  for  instance,  making  at  once  available 
direct  current  for  use  in  the  three-wire  system  without 
passing  through  auxiliary  machines.  The  alternating 
current,  however,  in  order  to  be  suitable  for  service  at 
a  distance,  must  be  raised  in  pressure  by  means  of 
transformers.  This  system  is,  therefore,  open  to  the 
objection — perhaps  overbalanced  by  its  advantages — 
that  it  necessitates  an  expensive  station  equipment 
because  of  the  rotary  converters  and  transformers 
required  for  changing  the  pressure  and  kind  of  current. 
There  is  reason  to  expect  that  this  object  will  even- 
tually be  overcome  in  some  way,  probablj^  by  the 
introduction  of  machines  capable  of  generating  both 
direct  and  alternating  current  at  the  desired  pressure, 
or,  in  other  words,  by  high  voltage  alternating  and  low 
voltage  direct  current  generators.  This  would  obviate 
the  necessity  for  auxiliary  apparatus  in  the  generating 
station.  The  certainty  of  the  rapid  extension  of  inter- 
urban  electric  railways  in  this  country  makes  of 
paramount  importance  the  question  of  the  most  prac- 
ticable and  economical  system  of  operation. 


Tooke  Bros.,  Montreal,  have  bought  three   more  8  h.p.    motors 
from  the  Canadian  General  Electric  Co.,  for  use  in  their  factory. 
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Branch  Offict  of  the  Canauia-  Electrical  N«ws, 
New  York  Life  BuildinK. 

Montreal,  Dec.  ind,  1899. 

It  need  not  suqjrise  anybody  if  it  is  found  shortly  that  a  promi- 
nent Canadian  electrical  company  will  not  only  do  the  lisliting 
but  the  wiring  for  the  Canadian  building  of  ihe  Paris  Exposition. 
It  is  said  that  if  they  are  the  successful  tenderers  they  will  send 
their  own  wiremen  and  material  from  this  side  of  the  water,  also 
generators,  and  follow  our  usual  practice.  National  Board  rules, 
it  is  said,  are  to  govern. 

It  may  interest  some  of  our  readers  to  know  that  the  steamship 
Arawa,  being  used  by  the  British  government  as  a  troopship,  and 
which  is  reported  as  being  delayed  owing  to  a  break-down  in  her 
electrical  machinery,  belongs  to  the  Elder  Dempster  Co.,  and 
lately  ran  to  Montreal.  Her  electric  machinery  referred  to  is  the 
lighting  plant,  which  is  in  duplicate,  and  consists  of  alternators  of 
the  Fcrranti  type  delivering  current  to  Ihe  lighting  circuits  at  a 
potential  of  1 10  volts. 

.According  to  a  contemporary  all  fires  not  put  down  to  "  electric 
lights  "  are  put  to  "  Israelites." 

The  apartment  building  being  built  on  Dominion  square,  .Mont- 
real, for  Mr.  M.  S.  Foley,  is  to  be  lighted  throughout  by  electric- 
ity, the  tenderer  for  Ihe  wiring  being  Messrs.  Mount  Bros.  The 
architects  are  Messrs.  Saxe  &  .Archibald,  Montreal.  Iron  armoured 
conduit  is  specified. 

In  the  person  of  .Mr.  R.  Whyte,  the  Lachine  Rapids  Company 
have  a  rarity — not  alone  for  the  fact  that  everybody  has  a  good 
word  to  say  of  him,  and  he  has  a  good  word  to  say  for  them  all  m 
the  trade,  but  because  as  secretary-treasurer  of  the  company  he 
has  also  a  fair  practical  knowledge  of  the  electric  lighting  industry. 
Mr.  Whyte  was  first  connected  with  Mr.  Lawson,  who,  we  believe, 
first  represented  the  Brush  interests,  and  later  was  with  the  Edison 
Company.  Later  still  he  was  employed  by  the  Canadian  General 
Electric  Company  and  the  Royal  Electric  Company  successively, 
to  assume  finally  his  present  duties,  where  he  carries  the  best 
wishes  of  not  only  his  old  practical  friends,  but  also  of  the  new 
Lachine  Rapids  Company's  customers. 

The  Montreal  Wire  &  Cable  Company  expect  shortly  to  be  in 
operation.  They  are  now  awaiting  alternating  motors  ordered, 
by  which  they  intend  to  operate  their  various  machines.  It  is 
understood  that  it  is  not  the  intention  to  direct-conned,  but  to  use  a 
motor  on  each  fiat  or  section.  The  building  chosen  is  that  form- 
erly occupied  by  E.  A.  Small  &  Co.,  wholesale  clothiers,  at  the 
foot  of  Beaver  Hall  Hill.  There  is  ample  floor  space  and  each 
fiat  has  sufficient  windows  to  constitute  a  well  lighted  factory. 
Incandescent  light  will  be  used  for  artificial  illumination,  the  cur- 
rent being  supplied  by  one  of  the  lighting  companies  in  the  city. 
Alex.  Barrie,  manufacturer  of  rubber  covered  wires,  together 
with  his  plant  (which  will  be  augmented),  has  been  absorbed  by 
the  new  concern,  and  Mr.  Barrie  will  attend  to  the  practical  work. 
The  management  will  be  in  the  hands  of  Mr.  Sise,  jr.,  who  was 
formerly  with  the  Western  Electric  Co.,  of  New  York. 

The  recent  disclosures  in  Ihe  daily  press  of  crooked  dealings  of 
officials  of  several  departments  of  the  city  service  reminds  me  of 
a  conversation  had  recently  with  a  gentleman  representing  an 
Ontario  company  who  do  business  in  the  city  of  Montreal,  and 
who  have  found  it  difficult  to  conduct  business  here  owing  to  their 
refusal  to  pay  commissions  to  certain  individuals  connected  with 
the  city  service.  I  heard  of  an  instance  the  other  day  where  the 
inventor  of  a  non-freezing  valve  stated  that  after  having  found  it 
impossible  to  introduce  the  invention  in  this  city,  he  at  last  suc- 
ceeded in  doing  so  by  following  the  advice  of  a  friend  who  told 
him  that  a  certain  amount  of  money  placed  with  a  certain  individ- 
ual would  remove  the  obstacles  out  of  his  way.  The  money  was 
placed  accordingly,  and  the  obstacles  immediately  disappeared. 
An  amusing  story  was  also  told  me  which  serves  to  define  the 
standard  of  business  probity  existing  in  this  locality.  A  director  of 
the  Montreal  Park  &  Island  Railway  who  was  also  interested  in  the 
toll-gate  system,  was  asked  by  a  gentleman,  while  passing^lhrough 
the  toll-gate  one  day,  what  check  was  kept  upon  the  toll-gate 
keeper  to  insure  his  making  proper  returns  of  ihe  money  paid  to 
him.  The  director's  reply  was  :  "Oh,  we  do  not  keep  any  check 
on  him  ;  he's  an  honest  man  ;  he  would  not  steal  more  than  a  dol- 
lar or  two  per  week." 


•'  What  we  have  we  will  hold,"  said  the  person  who  held  the 
electrodes  of  the  induction  coil  ! 

Mr.  John  Forman  has  purchased  the  entire  stock  in  hand  of  Ihe 
Canadian  Bryant  Electric  Co.,  who  lately  decided  to  close  their 
Canadian  factory. 

Mr.  C.  E.  Shedrick,  electrical  instrument  manufacturer,  of 
Sherbrooke,  Que.,  paid  a  visit  to  his  trade  friends  in  Montreal 
last  week,  and,  I  understand,  secured  some  orders. 

Mr.  .A.  F.  Gauli  is  the  owner  of  the  Hat  ap.trtments  being  built 
on  Milton  street,  and  named  "The  Marlboro.  "  They  are  to  be 
wired  for  electric  light  thoughout.  Messrs.  Taylor  &  Gordon  are 
the  architects. 

Messrs.  Collyer  &  Brock,  of  this  city,  have  secured  a  contract  to 
re-arrange  and  add  to  the  incandescent  light  equipment  of  the 
Montreal  Rolling  Mills  Company,  also  to  add  to  their  D.C.  series 
arc  equipment  in  the  yard. 

The  Lachine  Rapids  people  are  looking  forward  wilh  interest 
to  the  approach  of  winter,  which  they  claim  will  this  year  have  no 
terrors  for  them.  The  new  steam  power  reserve  is  installed  for 
emergencies  and  the  engines  have  been  tested. 

The  Richelieu  ;ind  Ontario  Navigation  Company  contemplate 
building  a  large  hotel  at  Murray  Hay,  Que.,  during  the  winter. 
-An  electrical  plant  will  probably  be  installed  for  lighting.  Ten- 
ders for  the  wiring  have  already  been  called  by  Messrs.  Maxwell 
&  Shattuck,  architects. 

Look  out  for  the  next  legal  electric  fight  at  Quebec.  The  poles 
of  the  Jacques  Cartier  Company  are  going  in  pretty  near  to  those 
of  the  Montmorency  Electric  Co.,  and  a  struggle  in  the  courts 
similar  to  one  recently  held  in  Montreal  may  be  expected  when 
the  lines  get  strung  and  into  operation. 

The    Royal    Electric    Company  have  a    "  good  thing  "  in    their  • 
new  Stanley    meter,   "  magnetic  flotation  "  type.      It    will  have  to 
be  a  remarkably  high  efficiency  lamp  that  this  meter  will  not  only 
start  on,  but  keep  an  accurate  note  of  the    consumption,  and  that 
lamp  need  not  be  a  16  c.p.  one  cither,  by  any  means. 

Mr.  R.  A.  Ross,  electrical  engineer  for  the  Canadian  Pacific 
Railway  Company,  is  back  again  in  Montreal.  He  has  been  for 
a  time  in  China,  and  came  back  via  Burmah,  making  a  tour  of  the 
world.  Mr.  Ross  does  not  speak  in  very  glowing  terms  of  some 
of  the  electrical  construction  work  he  witnessed  abroad. 

The  block  of  four  houses,  with  grey  limestone  fronts,  lately 
built  on  Dorchester  street  west,  corner  of  Hallowell  street,  in  the 
suburb  of  W'estmount,  are  the  property  of  Mr.  D.  J.  Darling. 
The  architect  lor  same  was  Mr.  A,  J.  Cooke,  and  the  electric  light 
wiring  and  bells  was  done  by  the  Montreal  Electric  Company. 

Mr.  C.  J.  McCuaig,  of  McCuaig,  Rykert  &  Co.,  mining  brokers, 
Montreal,  is  building  a  couple  of  handsome  red  stone  houses  on 
Sherbrooke  street,  adjoining  the  property  of  Mr.  Jas.  Linton. 
Messrs.  McVicar  &  Heriot  are  Ihe  architects.  The  wiring  for 
electric  light  and  annunciators  fell  to  the  Montreal  Electric  Com- 
pany. 

It  is  currently  rumored  that  a  new  lamp  factory  (incandescent) 
will  shortly  be  operated  in  Montreal  or  vicinity.  It  is  said  that 
the  Bryan  Marsh  Co.  (who  conduct  .1  similar  industry  In  the 
United  States)  will  manufacture  Iheir  lamps  here,  in  companj'  with 
three  or  four  local  men  of  capital  connected  with  the  electrical 
business.     The  output  is  placed  at  1,000  lamps  per  day. 

The  Montreal  Street  Railway  Companv  already  have  the 
sympathy  of  the  electrical  trade  in  their  gallant  fight  to  try  and 
resist  what  seems  an  unjust  mode  of  taxation  ;  they  might  also 
have  the  sympathy  of  the  general  public  if  they  would  provide  in- 
creased car  accommodation  for  business  men  at  business  hours. 
Some  say  lack  of  cars  is  the  trouble,  but  one  electrically  versed 
says  it  is  lack  of  copper.  It  is  a  well  known  fact  that  Quebec, 
wilh  fewer  cars,  etc.,  is  wired  heavier  than  Montreal,  so  it  would 
appear  as  if  the  latter  view  was  not  far  out. 

About  a  year  ago  a  prominent  Notre  Dame  street  furrier  had 
an  acetylene  plant  and  fixings  installed,  and  threw  out  his  electric 
light.  Some  months  later  the  Underwriters'  inspector  visited  him 
and  caused  some  expensive  changes  to  be  made.  Now  he  has 
electric  light  re-installed,  and  the  plant  for  light  which  ruined  the 
eyes  of  his  operatives  and  made  a  nasty  odor  in  the  establismeni 
IS  for  sale. 

A  gentleman  who  resides  out  of  town  during  the  summer  months 
entered  an  electrical  store  the  other  day  to  get  a  figure  for  a 
couple  of  telephones  and  cable  sufficient  to  connect  ihem,  one 
each  side  of  a  small  river,  virtually  a  canal.  The  gentleman 
wished  to  call  his  man  with  his  boat  to  row  him  over  to  his 
house  on  arrival  of  the  train.  Naturally,  the  job  was  expensive, 
as  the  cable  had  to  go  under  water,  and  the  pseudo-customer  was 
aghast.  He  was  then  asked  :  "  What's  the  matter  with  a  tin 
horn?"  The  very  simplicity  of  the  idea  did  not  seem  to  have 
struck  him  ;  needless  to  say  it  was  adopted,  and  no  "  grounds  " 
or  "short-circuits"  have  been  reported. 
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THE  CYCLONE  GRATE  BAR. 

Presi'ming  the  majorty  of  our  readers  to  be  interested  in 
methods  of  economizing^  fuel,  we  present  herewith  some  particu- 
lars of  the  Cyclone  ^rate  bar,  one  of  the  most  improved  devices 
for  this  purpose.  In  the  invention  and  manufacture  of  this  device, 
the  fact  has  been  kept  in  view  that  an  enormous  waste  of  fuel  is 
constantly  taking  place  by  reason  of  the  escaping-  of  the  carbonic 
oxides  of  the  fuel.  This  is  the  result  of  inperfect  combustion 
caused  by  imperfect  draught,  combustion  chambersand  bridge  walls 
in  boilers,  together  with  imperfectly  managed  fires.  While  the 
inventor  and  manufacturers  of  the  Cyclone  grate  bar  do  not  claim 
it  to  be  a  smoke  consumer,  they  do  claim  to  reduce  by  from  40  to 
65  per  cent,  the  amount  of  carbonic  oxides  escaping  through  the 
chimney,  which  is  a  proof  of  its  value  as  a  fuel  economizer. 

It  is  claimed  for  this  grate  that  it  embodies  the  three  most 
essential  qualities,  namely,  durability,  simplicity,  and  economy  of 
fuel.  An  examination  of  the  accompanying  illustration  will,  it  is 
believed,  show  these  claims  to  be  well  founded.  The  air  is  passed 
up  and  through  the  grate  without  a  break  in  the  current. 
There  are  no  complicated  parts  to  obstruct  the  draft  and  get  out 
of  order,  while  the  sifting  movement  alone  with  the  downward 
and  backward  movements  cuts  the  ash  evenly  and  cleanly  from 
the  bottom  of  the  fire  over  the  entire  surface  of  the  grate. 

It  is  not  claimed  for  this  grate  that  it  will  grind  up  clinkers  and 
separate  them    from   the  unconsumed  coal  without  losing  any  of 


bridged  ;  will  burn  the  cheapest  fuel  with  the  best  results  ;  will 
evaporate  more  water  per  pound  of  coal  than  any  other  device  ; 
is  level  at  all  times  when  locked  ;  no  bars  stick  up  in  fire  and 
burn  off ;  will  not  break  boiler  front  when  shaking. 

This  important  fuel-saving  device  is  manufactured  by  the 
Cyclone  Grate  Bar  Company,  10  King  St.  West,  Toronto,  who 
will  be  pleased  to  furnish,  on  request,  to  any  of  our  readers  further 
information  with  regard  to  it.  The  attention  of  readers  is 
also  directed  to  the  company's  advertisement  in  this  issue,  and  to 
the  testimonial  of  the  Canadian  Pacific  Railway  Co.  appearing 
therein. 


The  Cyclone  Grate  Bar. 

the  latter  material,  but  that  it  is  so  constructed  as  to  prevent  the 
formation  of  clinkers,  by  admitting  the  necessary  amount  of  air 
through  the  grate  to  insure  perfect  combustion,  and  cause  the  heat 
to  pass  out  of  the  fire  box  as  fast  as  it  accumulates,  instead  o' 
allowing  it  to  remain  and  melt  the  coal  and  forni  a  melted  clinker 
that  no  grate  could  break.  It  has  been  found  in  practice  that  the 
weight  of  air  required  to  support  combustion  is  much  larger  than 
that  theoretically  required  in  order  to  effect  complete  combustion. 
Complete  combustion  can  be  obtained  with  a  supply  of  air  not  less 
than  50  per  cent,  in  excess  of  the  quantit)'  necessary  for  theor- 
etical combustion  with  natural  draft,  but  it  is  usual  to  provide 
double  the  quantity  of  air  theoretically  required. 

This  grate  is  especially  adapted  to  burn  cheap  fuel,  soft  and 
hard  coal,  screenings,  etc.,  and  for  use  in  marine  boilers,  .\mong 
the  claims  made  for  it  by  the    manufacturers   are    the    following  : 

It  is  the  best  draft  grate  in  the  market  ;  has  no  rockers  and  no 
complicated  parts  to  get  out  of  order  underneath  the  bar  or  ob- 
struct the  draft  ;  the  rolling  and  lifting  movement  when  shaken 
keeps  the  air  space  open  and  causes  no  friction  on  the  draft 
passing  through  the  bar  ;  has  ninety  per  cent,  under  draft ;  the 
frame  locks  together  without  bolts,  and  is  easily  placed  under 
boiler  ;  will  not  lock  in  frame,  will  not  bind  in  frame  ;  always 
shakes  freely  ;  space  in  ash-pit  same  as  in  ordinary  bar,  which  is 
four  inches  ;  is  a  perfect  bar  for  all  internal  fire  boilers,  no  part  is 
in  the  way  to  prevent  the  fireman  cleaning  out  the  ashes  ;  the  air 
s  passed  through  and  over  top  of  fram  e — keeos  frame  cool  and 
prevents  warping  ;  all  parts  of  the  bar  and  frame  are    trussed  and 


PERSONAL. 

Mr.  J.  A.  Hicks,  graduate  of  the  Canadian  General  Electric 
Company's  works  at  Peterboro,  Ont.,  has  recently  been  appointed 
inspector  for  the  Rojal  Electric  Company  in  Montreal. 

Mr.  J.  Eastland,  who  for  six  years  has  held  the  position  of 
foreman  of  the  London  Electric  Company,  of  London,  Ont.,  has 
removed  to  Detroit,  where  he  has  secured  a  lucrative  position 
with  the  Bell  Telephone  Company  of  that  city. 

Mr.  Granville  C.  Cunningham,  formerly  manager  of  the  Mon- 
treal Street  Railway,  but  who  later  was  associated  with  the  street 
railway  at  Birmingham,  Eng.,  has  accepted  a  position  as  manager 
of  the  London  Central  Electric  Tramway  Co.,  of  London,  Eng. 

Mr.  James  Wallace,  road-master  of 
the  Toronto  Railway,  has  been  appoint- 
ed to  a  responsible  position  in  connec- 
tion with  the  management  of  the  Win- 
nipeg Street  Railway,  and  left  for  that 
city  a  fortnight  ago.  Mr.  Wallace  had 
been  in  the  service  of  the  Toronto 
Railway  Co.  for  many  years. 

Mr.  A.  F.  Nash,  of  Windsor,  Ont., 
has  been  appointed  inspector  of  elec- 
tric light  and  gas  for  the  London  dis- 
trict, as  successor  to  the  late  Mr. 
Williams.  Mr.  Nash  was  for  a  numlyr 
of  years  manager  of  the  W'indsor  Gas 
Co.,  and  also  owned  the  electric  light 
plant  before  it  was  purchased  by  the 
city. 

By  invitation,  Mr.  Frederic  A.  Hamil- 
ton,   electrical    engineer,    Halifax,    N. 
S.,  paid  a  visit  to  Mr.  Marconi  on  board 
the   steamship   La   Grand  Duchesse  on 
the      occasion     of      the     International 
yacht  race  at  New  York.     Mr.  Marconi 
very  kindly   transmitted  a  telegram  for 
Mr.  Hamilton  from  that  vessel  when  off 
Sandy  Hook  to  Sir  Sanford  Fleming,  as 
follows; — *'Off  Sandy   Hook    light-ship 
— this  is  a   wireless  message."     We  re- 
gret to    learn  that    Mr.  Hamilton  has  recently    been  incapaciated 
by  illness  from  attending  his  usual  duties,    but  is  now  on    the  way 
to  recovery. 

Among  recent  visitors,  the  Electrical  News  had  the  pleasure 
of  a  call  from  Mr.  Thos.  H.  McCauley,  of  Port  Arthur.  Mr.  Mc- 
Cauley  is  local  manager  at  Port  Arthur  for  the  Bell  Telephone 
Co.,  and  superintendent  of  the  Port  Arthur  Electric  Street  Rail- 
way and  Light  Systems,  which  are  the  property  of  the  munici- 
pality. Mr.  McCauley  spent  a  couple  of  weeks  in  the  east,  during 
which  he  visited  a  number  of  the  most  interesting  electrical  in- 
stallations, including  that  of  the  Cataract  Power  Co.,  the  Cham- 
bly  Mfg.,  Co.,  and  the  Lachine  Rapids  Hydraulic  &  Land  Co. 
The  municipal  authorities  of  Port  Arthur  are  at  present  consider- 
ing the  question  of  operating  their  plant  by  water  instead  of 
steam.  The  belief  is  that  by  making  the  change  a  saving  of  sev- 
eral hundred  dollars  per  month  could  be  effected  in  the  fuel  ac- 
count. 


The  Massey-Harris  Company,  of  Toronto,  have  placed  their 
order  with  the  Canadian  General  Electric  Company  for  a  complete 
switchboard  outfit  for  their  new  plant. 

Incorporation  has  been  granted  to  the  Renfrew  Electric  Co., 
Limited,  of  Renfrew,  Ont.,  to  carry  on  the  business  of  supplying 
electric  light  and  power.  The  directors  are  A.  A.  Wright,  Chas. 
Wright,  Howard  Wright,  A.  H.  Hough  and  William  Rings- 
eben. 
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C  p.  R.  TELEGRAPH  APPOINTMENTS. 

A  SICCESSOR  lo  Mr.  Chas.  Hosmer,  manager  of  ihe  C.  P.  K. 
Telegraphs,  has  been  named  in  the  person  of  Mr.  James  Kent, 
whose  portrait  appears  herewith.  Mr,  Kent  entered  the  service 
of  ihe  .Montreal  Telegraph  Co.  as  messenger  shortly  after  leaving 
school  in  iS6i>.  He  soon  became  an  operator,  and  after  working 
at  such  for  five  years  was  appointed  night  chief,  and  subsequent- 
ly day  v^•ire  chief.  The  latter  position  he  held  until  1886,  when  he 
resigned  10  accept  the  position  of  chief  operator  of  the  C.  P.  R. 
Telegraphs  at  Montreal.  In  1890  he  was  promoted  to  the  super- 
inlendency  of  the  Eastern  division  of  the  same  system,  which 
position  he  held  until  receiving  his  present  appointment. 

Mr.  Kent  is  succeeded  as  superintendent  of  the  Eastern  division 
by  Mr.  W.  J.  Camp,  with  headquarters  at  Montreal,  while  Mr.  A. 
\V.  Barber,  local  manager  at  Toronto,  becomes  superintendent  of 


Mr.  J.^.MES  Kent. 

the  Ontario  division.  Mr.  C.  S.  Jenkins,  superintendent  at  Win- 
nipeg, is  given  the  superintendency  of  lines  west  of  Fort  William, 
with  head  office  in  Winnipeg.  All  the  appointments  are  well 
deserved. 


MARCONI'S  WIRELESS  TELEGRAPHY.* 

BvW.  B.  Bradfield. 
.As  is,  of  course,  well  known,  the  Marconi  system  is  worked  by 
means  of  Hertzian  waves,  so  called  after  the  late  eminent  German 
professor,  Hienrich  Hertz,  who  first  experimentally  proved  their 
existence  30  years  or  so  after  Clerk  Maxwell  had  mathematically 
predicted  them. 

At  his  New  Jersey  station  Mr.  Marconi  employs  the  following 
apparatus  10  generate  and  collect  these  waves:  The  first  thing 
that  is  apparent  to  the  observer  is  a  tall  mast,  150  feet  high,  from 
the  lop  of  which  is  suspended  a  wire — it  is  actually  an  ordinary 
insulated  copper  wire,  such  as  is  used  for  electric-lighting  pur- 
poses— which  passes  through  a  window  of  the  operating  room 
and  is  joined  up  inside  with  the  apparatus.  There  is  nothing 
strange  in  the  appearance  of  the  mast  itself,  and  no  effort  is  made 
to  clothe  this  part  of  the  apparatus  with  mystery.  With  regard 
to  apparatus  withm  the  room,  simplicity  is  the  most  amazing  part 
of  it.  The  whole  apparatus  is  fixed  on  a  small  table  about  four 
feet  long  and  two  feet  wide,  and  the  battery  for  supplying  the 
power  is  packed  underneath  it. 

This  battery  consists  of  98  dry  cells,  which  are  connected  up  14 
in  series,  and  seven  in  derivation,  and  is  joined  up  in  parallel 
with  eight  accumulator  cells  to  give  a  steady  current  of  six  am- 
peres. The  actual  generator  of  the  waves  is  an  ordinary  inductor 
or  Rhumkorff  coil,  such  as  is  used  for  the  production  of  X-rays, 
and  is  capable  of  giving  a  10-inch  spark.  Each  end  of  the  sec- 
ondary winding  of  this  coil  is  fitted  with  a  sparkling  rod,  to  which 
is  attached  a  brass  ball  i^  inches  in   diameter. 

To  one  of  these  balls  is  connected  the  vertical  wire  ;  the  other 
is  joined  to  earth.  With  the  single  addition  of  a  Morse  key  in  the 
primary  circuit  the  transmitting  apparatus  is  complete. 

*  From  the  New  York  Herald.     Mr.  Bradtield  is  Mr.  Marconi's  assistant. 


c'onsider  ior  a  nionicnl  what  happens  when  this  key  is  depressed. 
The  immediate  and  apparent  result  is  a  loud,  crackling  spark  dis- 
charged between  the  two  brass  balls  which  are  adjusted  to  be 
about  two  conlimeters  apart.  The  more  important  result  is  that 
the  vertical  wire  at  the  moment  Ihe  spark  passes  emits  waves 
which  go  out  into  space  in  all  directions,  and  continue  to  do  so 
as  long  as  the  key  is  depressed.  It  is  quite  easy  to  understand, 
therefore,  that  by  depressing  the  key  for  a  short  or  a  long  period 
short  and  long  series  of  waves  or  oscillations  are  emitted,  and  the 
Morse  alphabet,  which  is  used  in  ordinary  telegraphy,  may  be  em- 
ployed. 

The  only  thing  that  remains  is  to  get  something  that  will  pick  up 
and  indicate  the  presence  of  these  oscillations. 

The  apparatus  which  Marconi  employs  to  do  this  is  what  is 
commonly  known  as  a  "coherer,"  a  name  which  is  due  to  Professor 
Oliver  Lodge,  of  Liverpool.  .An  Italian,  named  Calzecchi,  was 
Ihe  fiist  to  discover  the  sensibility  of  coherers  and  liilngs  tubes  to 
Hertz  waves.  He  found  that  metallic  filings  in  a  loose  stale  of 
contract  offered  an  appreciable  resistance  to  the  passage  of  a 
current.  He  found,  also,  however,  that  on  exposing  these 
filings  lo  the  action  of  Hertzian  waves  the  resistance  fell 
enormously,  but  that  on  shaking  them  up  the  resistance  was  in- 
creased again  to  its  original  value.  Marconi'  s  coherer  works  on 
on  the  same  principle,  but  is  vastly  more  sensitive  aud  reliable 
than  those  used  by  Calzecchi,  Branly  and  others. 

It  consists  of  a  small  glass  tube  about  two  inches  \on^,  in  which 
two  small  silver  plugs  a  quarter  of  an  inch  long  are  tightly  fitted 
and  separated  from  each  other  by  about  one-tliiriielli  of  an  inch, 
the  gap  between  them  being  partially  filled  with  a  mixture  of  nickel 
and  silver  filings,  these  metals  having  been  found  to  be  the  most 
sensitive  and  reliable  afier  a  long  series  of  experiments.  The 
coherer  is  exhausted  to  a  vacuum  of  four  millimeters. 

So  much  for  the  coherer.  The  rest  of  the  receiving  apparatus 
is  perfectly  easy  to  understand.  In  circuit  with  the  coherer  is  a 
single  dry  cell  and  a  telegraphic  relay  of  the  ordinary  type.  This 
relay  is  used  to  close  the  circuit  of  a  local  battery,  which  works  a 
Morse  writing  instrument,  and  also  an  electric  bell  hammer,  which 
strikes  the  coherer  a  smart  tap  lo  restore  it  to  its  normal  high 
resistance  after  it  has  received  an  impulse  from  the  distinl  trans- 
mitter. 

To  protect  the  coherer  from  the  too  powerful  effects  of  the  local 
transmitter  the  whole  receiver  is  enclosed  in  a  metallic  box. 

To  receive  a  message  all  that  is  now  necessary  is  to  connect 
the  vertical  line  either  directly  or  through  a  small  induction  toil 
to  one  end  of  the  coherer,  the  other  end  of  it  being  connected  to 
earth. 

Such  is  the  Marconi  apparatus  in  use  at  the  Hera'd'  s  New  Jersey 
land  stalon,  and  it  is  in  exact  duplicate  aboard  the  steamer 
Ponce.  She  has  been  specially  rigged  with  a  new  topmast  to  give 
the  same  height  of  wire  as  that  at  the  land  station,  and  the  in- 
struments are  installed  in  the  chart  house. 

The  distance  that  will  have  to  be  bridged  will  probably  not  ex- 
ceed 35  miles  ;  the  apparatus  employed  would,  however,  be 
capable  of  sending  and  receiving  messages  at  a  distance  of 
nearly  80  miles. 

The  chief  factor  in  determining  Ihe  distance  possible  is  the 
height  of  the  vertical  wire.  Mr.  Marconi  finds  that  by  doubling 
the  height  the  distance  becomes  quadrupled.  That  is,  assum- 
ing 20  feet  will  give  one  mile,  40  feet  will  give  4  miles,  80  feet  16 
miles,  and  so  on.  There  are,  of  course,  other  factors,  such  as 
the  sensitiveness  of  the  coherer  and  the  adjustment  of  the  ap- 
paratus generally,  but  apparently  they  are  not  so  m.irked  in  their 
effects. 

Why  this  vertical  wire  is  necessary  for  long  distances  is  not  very 
certain.  It  has  been  suggested  that  the  earths  curvature  may 
have  something  to  do  with  it.  Compare  this,  however,  with  Mr. 
Marconi's  results  in  the  English  naval  manoeuvres  this  summer, 
when  with  150  feet  of  wire  at  each  end  he  succeeded  in  telegraph- 
ing 75  miles.  To  do  this  the  waves  must  have  passed  through  a 
"hill"  of  water  35  miles  long  and  700  feet  high.  .More  probably, 
the  vertical  wire  is  necessary  because  its  use  lengthens  the  waves 
and  propogates  them  in  a  plane  vertical  to  the  surface  of  the  earth, 
and  they  are,  therefore,  less  likely  to  be  absorbed  by  it.  The  fact 
that  the  waves  are  lengthened,  of  course,  causes  them  to  be  more 
penetrative  and  capableof  effecting  a  receiver  at  agreaterdistance 
Of  the  working  of  a  wireless-telegraph  station  there  is  not  much 
to  say,  as  it  is  sssentially  the  same  as  that  of  any  other  telegraph 
office.  At  present  the  speed  of  transmission  is  rather  less  ;  it  does 
not  ordinarily  exceed  about  15  words  a  minute,  but  this  will,  of 
course,  increase  with  time.  A  call  is  indicated  by  a  bell  which 
is  switched  off  during  the  reception  of  a    message.     As  before 
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stated,  the  telegrams  are  printed  in  dots  and  dashes  on  an  ordi- 
nary Morse  inker,  the  operator  having  merely  to  read  them  from 
the  tape. 

The  key  used  is  of  a  slightly  ditferenl  form  from  the  usual  Morse 
kev,  the  back  contact  being  used  to  connect  the  vertical  wire 
to  the  receiver,  so  that  no  changing  over  from  the  transmitter  to 
the  receiver  is  necessary  after  sending  a  message. 

(This  article  was  referred  lo  editorially  and  intended  to  have 
been  published  in  our  November  issue,  but  was  inadvertently 
omitted. — The  Editor. 1 


AUTOMATIC  TELEPHONE  EXCHANGES. 

An  English  contemporary  gives  an  interesting  description  of  the 
automatic  telephone  system  controlled  by  the  Direct  Telephone  Ex- 
change System  of  London.  In  the  case  of  a  small  exchange  of  one 
hundred  subscribers,  such  as  would  be  used  for  a  small  town  or  in  a  large 
office  or  hotel,  the  subscribers  would  be  numbered  from  lOi  to  199. 
The  instrument  (Fig.  i)  which  each  subscriber  has  is  very  similar  to  an 
ordinary  telephone  set.  In  front  there  is  a  rotating  disc  D  provided 
with  holes  numbered  i,  2,  .  .  .  .  o.  Suppose  that  a  subscriber  wants 
to  make  connection  with  No.  139.  He  inserts  the  tip  of  his  finger  in 
I  and  pulls  the  dial  round    until  his  finger   reaches  the  stop  S  ;  he  then 


Fig.    I. 

lets  it  go,  and  it  automatically  rotates  back  to  its  original  position.  He 
next  does  the  same  operation  at  3  and  then  at  9.  This  makes  connec- 
tion between  his  telephone  and  that  of  No.  139.  He  now  rings  his 
magneto  bell  in  the  ordinary  way,  and  if  his  own  bell  G  rings  at  the 
same  time,  he  knows  that  No.  139  is  not  engaged  ;  if,  on  the  other 
hand,  his  own  bell  does  not  ring,  he  knows  that  it  is  engaged.  In  the 
former  case  he  takes  his  telephone  off  the  hook  H  and  talks  into  the 
transmitter  T.  Whilst  he  is  talking  with  No.  139  it  is  impossible  for 
any  one  else  to  ring  either  of  them  up.  When  the  conversation  is 
finished  the  mere  act  of  hanging  up  the  telephone  on  H  moves  their 
switches  at  the  exchange  back  to  their  normal  positions  and  so  leaves 
them  both  ready  to  be  called  up  by  any  other  subscriber. 

It  will  be  seen  that  all  the  exchange  work  is  done  by  the  subscriber 
himself,  the  time  required  to  do  it  being  only  from  three  to  five  seconds. 
Again,  as  they  are  not  at  the  mercy  of  the  exchange  girl,  the  conversa 
tion  is  absolutely  secret,  and  cannot  be  interrupted  except  at  the  option 
of  those  talking. 

From  each  subscriber's  telephone  two  wires  go  to  the  central  station, 
and  the  electric  impulses  that  are  sent  along  them  operate  the  apparatus 
at  the  exchange.  The  mechanism  of  the  dial  on  each  telephone  is  not 
unlike  that  of  the  apparatus  used  in  messenger  call  systems.  Turning 
round  this  dial  winds  up  a  spring,  which,  as  it  runs  down,  operates  a 
toothed  wheel,  and  so  sends  a  definite  number  of  electric  impulses  along 
the  line.  The  tension  of  the  spring  admits  of  easy  adjustment,  and 
there  is  a  governing  arrangement  to  regulate  the  speed.  At  the  ex- 
change there  in  an  elaborate  switch  for  each  subscriber,  which 
he  alone  cin  operate  by  his  dial,  and  only  when  this  switch  is  in  its  nor- 
mal position  can  he  be  called  up.  Although  highly  elaboiate,  the  design 
of  this  switch   is  sound,  and  occasional  attention  from  a  mechanician 


would  be  sufficient  lo  keep  it  in  thorough  working  order.  Part  of  it 
consists  of  a  concave  surface  (fi'.  2)  formed  of  plaster  of  Paris  in  which  is 
embedded  a  number  of  contact  pins  corresponding  to  the  number  of 
subscribers,  each  of  which  isin  connection  with  a  subscriber's  wire.  In 
the  figure,  part  of  one  of  the  hundred  switches  in  a  hundred  exchange  is 
shown.  It  will  be  seen  ihat  there  are  ten  rows,  and  ten  contact  points 
in  each  row.     The  arrangement  of  the  contact  pins  in  the  insulating  ma- 
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Fig.  2. 

terial  is  also  shown.  In  the  axis  of  the  cylinder  of  which  this  surface 
is  a  portion  there  is  a  rotating  axle  carrying  a  radial  contact  peice  or 
wiper,  which  can  be  made  to  have  contact  with  any  of  the  contact  pins. 
The  first  current  impulse  sent  over  the  line  brings  the  wiper  into  position, 
one  tooth  behind  the  first  pin.  The  secwnd  series  of  impulses  raises  the 
rotating  axle  so  that  the  wiper  comes  opposite  the  required  tens  line.  In 
the  case  supposed  it  would  be  raised  so  that  it  was  opposite  third  row. 
The  third  series  of  impulses  rotates  the  shaft  bodily,  so  that  the 
wiper  comes  in  connection  with  the  ninth  pin  on  the  third  row. 
The  subscriber  is  now  through  to  139.  The  fact  that  these  two  are  in 
talking  connection  does  not  interfere  with  the  other  subscribers,  except 
in  so  far  that  neither  of  them  can  be  called  up  by  any  one  until  they  have 
finished  their  conversation.  It  would  be  quite  possible  for  ten  or  twenty 
difl^erent  calls  to  be  accomplished  at  the  same  time,  as  the  action  of  each 
switch  is  practically  independent,  and  the  accumulators  at  the  central 
station  can  supply  a  large  current. 

The  automatic  exchanges  are  built  in  three  sizes  ;  the  first 
includes  the  lOO  to  400  system  in  which  only  a  single  switch  is  used  for 
each  subscriber.  The  second  and  third,  which  are  for  1,000  and  10,000 
sub.scribers  respectively,  need  two  switches  per  subscriber.  In  the  larger 
exchanges  the  "bridging  system"  is  used.  In  this  the  electro-magnets  do 
not  form  pait  of  the  talking  circuits,  and  so  they  can  be  made  of  relatively 
high  resistance  and  consequently  can  be  operated  by  a  smaller  current. 
Inh  the  ordinary  exchange  each  subscriber  takes  about  0"5  of  an  ampere  to 
operate  his  switch,  but  when  the  bridging  system  is  used  o"2  of  an  am- 
pere is  ample.  To  give  an  idea  of  the  size  of  each  switch,  it  may  be 
mentioned  that  in  a  200  exchange  each  switch  occupies  a  lineal  space 
of  12  in.  by  4  in.  and  projects  6  in.  from  its  base.  It  is  stated  that  a 
room  40  by  45ft.  in  floor  space  is  large  enough  for  a  5,000  exchange. 
It  is  also  stated  that  one  man  can  look  after  1,000  instruments.  When 
it  is  remembered  that  in  an  ordinary  manual  exchange  one  operator  can 
only  attend  from  50  lo  100  subscribers,  there  is  an  obvious  economy  in 
labor. 


SHORT  CIRCUITS. 

The  Citizens  Telephone  &  Electric  Company,  of  Rat  Portage, 
Ont. ,  has  installed  a  new  telephone  switchboard. 

The  residents  of  Danford  Lake,  Que.,  purpose  forming  a  joint 
stock  company  to  build  a  telephone  line  from  Danford  to  Ka- 
zubazua  Station. 

Doctors  Paul  and  Eckhert,  of  SebringvlUe,  Ont.,  have  obtained 
right  of  way  to  erect  a  telephone  line  from  that  place  to  .Avonton 
and  Carlingford. 

The  Pennfield  &  St.  George  Telephone  Company  are  building 
a  telephone  line  from  St.  George  to  Black's  Harbor,  Beaver 
Harbor  and  Pennfield,  N.B. 

Incorporation  has  just  been  granted  to  the  Carman  Telephone 
Exchange  Co.,  composed  of  merchants  of  Carman,  Man.  The 
company  purpose  building  a  telephone  system. 

The  Dominion  Government  are  believed  to  have  decided  to 
adopt  the  wireless  telegraphy  system  between  the  Labrador  coast 
■and  Belle  Isle,  where  the  steamer  Scotsman  was  wrecked. 

Messrs.  James  Kent,  superintendent,  and  W.  J.  Camp,  elec- 
trician C.  P.  R.  Telegraphs,  returned  to  Montreal  last  month, 
after  having  fitted  up  the  new  telegraph  office  at  Vancouver. 

Mr.  D.  Budge,  of  Halifax,  has  been  appointed  general  super- 
intendent on  this  side  o(  the  .Atlantic  of  the  Halifax  &  Bermuda 
Cable  Co.  and  the  Direct  West  India  Cable  Co.  His  head- 
quarters will  be  in  Halifax. 

The  North-W'estern  Telephone  Exchange  Co.,  which  controls 
the  long  distance  lines  in  the  North-West,  has  given  notice  that  the 
company  has  decided  to  extend  its  system  to  include  the  line  of 
the  Great   Northern  road  to  St.  Vincent. 

The  British  Columbia  Telephone  Co.  intend  to  connect  Victoria 
and  Vancouver,  a  distance  of  26  miles,  by  a  telephone  cable. 
This  cable  will  be  equal  in  length  to  the  longest  submarine  cable 
in  the  world,  that  between  England  and  France,  crossing  the 
English  channel. 
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THE  METROPOLITAN  ELECTRIC 
RAILWAY. 
For  some  years  previous  to  1890  ihe  Metropolitan 
Railway  Company  operated  a  horse  car  line  on  Vonjje 
street  from  the  C.F.R.  tracks  at  the  northern]  city 
limits  of  Toronto  to  Glen  Grove,  a  distance  of  two  and 
three-quarter  miles.  In  that  year  electricity  was  sub- 
stituted for  animal  power  for  the  propulsion  of  the  cars, 
the  power  house  being  situated  about  midway  between 
the  two  terminals  of  the  road,  and    current    being    fur- 


KiG.  I.  — I'owER  House. 

nished  by  a  Thomson-Houston  dynamo.  Gradually 
extensions  were  made  northwards,  and  in  1897  the  line 
had  reached  Richmond  Hill,  a  distance  ot  fourteen 
miles.  Encouraged,  perhaps,  by  the  success  of  this 
extension,  the  company  concluded  to  undertake  further 
extensions  which  had  been  under  consideration,  and 
during  the  past  summer  the  line  was  completed  and  put 
in  operation  as  far  as  Newmarket,  a  distance  of  about 
thirty  miles.  The  route  for  almost  the  entire  distance 
follows  the  public  highway  of  Yonge  street,  and  passes 
through  a  chain  of  suburban  villages  and  country 
residence  districts,  as  well  as  the  town  of  Aurora.  In 
order  to  obviate  possible  objections  by  any  municipality, 
the  company  secured  the  passing  of  an  act  whereby  the 
whole  of  Yonge  street  north  of  the  C.P.R.  tracks  was 
placed  in  the  control  of  the  county  of  York.  It  is 
understood  to  be  the  intention  of  the  company  to 
eventually  reach  Lake  Simcoe. 

The  system  of  the  Metropolitan  Railway  Company 
presents  many  interesting  features.  One  of  these  is  the 
unusually  heavy  grades  encountered  ;  another  the 
method  of  generating  and  distributing  the  current, 
which  we  believe  represents  an  entirely  new  practice  in 
street  railway  operation  in  Canada. 

THE  POWER  HOUSE. 

The  extensions  to  the  road  necessitated  the  erection 
of  a  new  power  house,  for  which  Nature  had  provided 
an  ideal  site.  About  twenty  miles  from  the  southern 
terminus  of  the  road,  Yonge  street  converges  slightly 
to  the  west  for  the  purpose  of  rendering  unnecessary 
the  crossing  of  a  valley.  In  this  valley,  and  occupying 
almost  the  total  area,  is  situated  Bond's  Lake,  which 
covers  an  area  of  forty-eight  acres  and  has  a  depth  at 
some  points  of  over  100  feet,  and  around  which  the 
land  rises  to  a  considerable  height,  making  a  very 
picturesque  view.  It  is  in  this  valley,  and  bordering  on 
the  lake,  that  the  new  power  house  is  located,  the  top  of 
the  building  being  but  a  few  feet  above  the  level  of  the 
land.  The  advantage  of  this  location  is  that  an 
unlimited  supply  of  water  is  always  obtainable  for 
condensing  purposes    without    the    necessity    of  pump- 

The  power  house,  shown  in  Fig.  i,  was  designed  by 
Messrs.  Gordon    &    Helliwell,    architects,    of  Toronto, 


Mr.  John  .Aldrich  being  the  contractor  for  labor  and 
the  .Metropolitan  Company  supplying  all  material.  It 
is  an  imposing  white  brick  structure,  with  stone 
foundation  and  iron  and  slate  roof.  The  floor  is  of 
concrete  supported  by  steel  girders,  and  the  window- 
frames  and  sashes  are  of  cast  iron,  the  object  ot  the 
company  being  to  erect  an  entirely  fireproof  building. 
Owing  to  the  advantageous  location,  very  little  ex- 
cavating was  necessary.  The  building  has  a  white  brick 
chimney,  with  23  feet  base,  towering  to  a  height  of  125 
feet.  The  boiler  room,  50x47  (eet,  is  situated  directly 
to  the  south  of  the  engine  room,  from  which  it  is 
separated  by  a  brick  partition  wall.  The  engine  room 
is  74  X  90  feet,  and  affords  an  abundance  of  room.  It 
is  unusually  well  lighted,  having  15,000  feet  of  window 
surface. 

The  boiler  room  contains  a  battery  of  four  steel  return 
tubular  boilers,  73  inches  in  diameter  and  16  feet  in 
length,  with  ninety  3'j-mch  tubes.  The  boilers,  which 
are  of  the  Goldie  &  McCulloch  Company's  well-known 
make,  are  fitted  with  Jubilee  shaking  bars,  manufactured 
by  the  Jubilee  Grate  Bar  Company,  of  Toronto,  and  are 
connected  to  a  steam  main,  from  which  there  is  a  branch 
to  each  engine.  The  total  boiler  capacity  of  700  h.p. 
will,  it  is  expected,  be  sufficient  to  meet  the  demands  for 
some  time  to  come.  Water  is  fed  to  the  boilers  by  two 
duplex  boiler  feed  pumps,  6x4x7,  manufactured  by  the 
Northey  Manufacturing  Company,  of  Toronto,  and  there 
are  two  Northey  jet  condensers,  10  x  15  x  15.  When 
connection  is  made  with  the  C.P.  R.,  as  intended,  rail- 
way freight  cars  will  run  close  to  the  power  house,  Irom 
whence  the  coal  will  pass  by  means  of  a  chute  direct 
into  the  boiler  room. 

The  engine  equipment  consists  of  two  cross  compound 
Wheelock  condensing  engines,  furnished  by  the  Goldie 
&  McCulloch  Company.  They  have  a  capacity  of  350 
h.p.  each,  running  at  86  revolutions  per  minute.  The 
high  pressure  cylinders  are  17/2  inches  in  diameter,  the 
low-  pressure  cylinders  32  inches  in  diameter,  with  a 
stroke  of  42  inches.  The  massive  pulley  fly-wheels  are 
18  feet  in  diameter  and  42  inches  in  face.  A  view  of 
the  engines  is  shown  in  Fig.  2,    the  second   engine    ap- 


FiG.  2. — Pair  of  Lompoind  Engines. 

pearing  in  the  background.  These  engines,  with  their 
accompanying  generators,  take  up  little  more  than  half 
the  space  in  the  engine  room,  the  balance  being  reserved 
for  additional  equipment  whenever  the  traffic  of  the  road 
shall  demand  it.  The  floor  is  not  yet  completed,  as 
will  be  seen  by  the  illustration. 

Each  engine  drives  one  275  k.w.  A.C.D.C.  60-cycle 
three-phase  multipolar  generator,  connected  by  means 
of   a    40-inch    belt    supplied  by   the  Beardmore  Belting 
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Company,  of  Toronto.  These  generators,  operating  at 
600  r.p.m.,  give  550  volts  direct  current  on  one  side  and 
350  volts  alternating  current  on  the  other.  The  direct 
current  is  fed  direct  to  the  line  and  used  to  operate  the 
section  of  the  road  from  the  power  house  north  to  New- 
market, a  distance  of  about  10  miles.  The  alternating 
current  is  delivered  to  500  k.w.  static  transformers,  of 
which  there  are  four,  wound  for  400  volts  primary, 
situated  in  the'power  house,  where  it  is  stepped  up  to  a 
pressure  of  16,500  volts.      It    is    then   conveyed    by   the 
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.—One  of  the  Generators. 


three-wire  system  a  distance  of  16  miles  to  the  sub- 
station at  York  Mills,  where  it  is  passed  through  step- 
down  transformers  and  rotary  converters  and  reduced  to 
550  volts  direct  current,  at  which  it  is  delivered  to  the 
line  for  operating  the  southern  portion  of  the  road. 

The  generators  above  referred  to  are  of  the  Westing- 
house  make,  and  are  separately  excited  by  means  of 
exciters  belted  from  the  shaft  of  the  generator.  The 
step-up  transformers  were  also  manufactured  by  the 
Westinghouse  Manufacturing  Company  and  are  of  the 
self-cooling  oil  type.  Paraffine  oil  is  used,  and  has  been 
found  very  satisfactory. 

The  switch-board  in  the  power  house  is  of  marble, 
mounted  on  an  iron  base,  and  stands  six  feet  from  the 
wall,  giving  access  to  all  connections  back  and  front. 
It  is  16  feet  wide    and    S  feet    high,    and  contains  eight 


one  railway  tank  lightning  arrester  connecting  between 
the  line  and  the  switchboard. 

A  general  view  of  the  switchboard  is   show  in  Fig.  4. 

The  old  power  house  has  been  closed,  and  it  is  the 
intention  to  remove  the  direct  current  machine  there- 
in to  the  new  station  at  Bond  Lake. 

THE    SUB-STATION. 

The  sub-station  is  located  at  York  Mills,  about  four 
and  one-half  miles  from  the  southern  terminus  of  the 
road.  It  is  30  feet  wide  and  45  feet  long,  of  red  brick, 
but  in  other  respects  its  construction  is  very  largely  a 
duplicate  of  the    power  house. 

Its  equipment  includes  four  100  k.w.  static  trans- 
formers wound  for  16,500  volts  primary  and  400  volts 
secondary.  The  current  is  received  into  these  trans- 
formers from  the  power  house  at  16,500  volts  alter- 
nating and  reduced  to  350  volts.  At  this  pressure  it  is 
delivered  to  two  200  k.w.  three-phase  rotary  convert- 
ers, where  it  is  changed  to  550  volts  direct  current. 
These  converters  are  operated  at  710  r.p.m.  and  each 
are  excited  on  one  side  by  an  induction  motor  of  25  h.  p. , 
a  synchronizing  motor  for  operating  the  plant  being  on 
the  other  side.  The  current  thus  produced  is  utilized 
to  operate  the  southern^portion  of  the  road,  that  is, 
from  the  C.  P.  R.  tracks  to  the  power  house,  a  distance 
of  about  20  miles. 


Fig. 


-Interior  of  Sub-Station. 


Fig.  4. — Generator   Switcuboarh. 

panels,  of  which  two  are  alternating  current,  four  direct 
current,  and  two  double  feeder  panels.  There  are  in  all 
13  meters,  including  10  ammeters,  one  direct  current 
volt  meter  and  two  alternating  current  volt  meters,  the 
volt  meters  being  hung  on  swinging  brackets  so  that 
they  can  be  moved  to  be  visible  from  all  parts  of  the 
room.  On  each  panel  there  are  the  necessary  high  ten- 
sion fuse  switches  and  circuit  breakers,  and  on  the 
back  a  No.  3  type  R  15,000   volt  lightning  arrestor  and 


The  switchboard  in  the  sub-station  is  of  marble,  con- 
taining five  panels,  two  for  alternating  current  for 
operating  the  machines,  two  containing  equipment  for 
direct  current,  and  the  fifth  containing  two  automatic 
circuit  breakers  connected  into  the  line.  The  first  two 
panels  contain  three  A.  C.  ammeters,  rheostat  for  con- 
trolling the  current  and  switches  for  controlling  the  start- 
ing motor  and  the  synchronizing  motor,  all  of  West- 
inghouse make.  The  next  tvi'o  panels  contain  oneD.C. 
ammeter,  one  D.  C.  circuit  breaker  of  latest  type,  and  a 
three  knife  switch.  The  fifth  panel  contains  two  circuit 
breakers,  two  single  knife  switches  and  Weston  volt 
meter.  The  switches  are  of  the  latest  type  of  automatic 
quick  breaking.  The  equipment  of  the  sub-station  in- 
cludes also  a  15,000  volt  lightning  arrester  and  a  West- 
inghouse tank  lightning  arrester.  The  apparatus 
enumerated  occupies  but  one-half  the  space  in  the  station, 
the  balance  being  reserved  for  additional  equipment,  if 
found  necessary. 

THE    POLE    LINE. 

The  poles  are  of  cedar  and  are  set  100  feet  apart. 
They  are  38  feet  in  length,  6  inches  at  small  end,  with 
suspension  trolley  arms.  The  insulators  are  of  the 
ordinary  porcelain  pattern,  and  were  manufactured  by 
the  Imperial  Porcelain  Works,  of  Trenton,  N.J.,  and 
tested  to  a  pressure  of  40,000  volts.  They  are  placed 
15  inches  apart.  The  high  tension  line  is  of  No.  4 
covered  copper  wire  made  by  the  Montreal  Rolling  Mills 
Company.  Since  the  plant  was  put  in  operation  no 
trouble  has  been  experienced  excepting  on  one  occasion, 
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when,  during-  a  heavy  east  wind,  the  branches  of  a  poplar 
tree  were  blown  over  the  line,  causing  the  two  wires  to 
touch  and  blowing  out  the  circuit  breakers  in  the  station. 
The  trolley  wire  is  No.  2  o  and  the  feed  wire  No.  4  o 
bare  copper,  with  a  feeder  into  the  trolley  wire  every 
tenth  pole.  Switches  are  so  arranged  that  should 
necessity  demand,  the  road  may  bo  entirely  operated 
from  either  the  power  house  or  sub-siaiion. 

THE    ROAD    BED. 

.■\s  previously  stated,  the  line  follows  the  \'onge 
street  thoroughfare.  The  construction  of  the  road 
represents  the  best  engineering  practice.  There  is  a 
ballast  of  about  six  inches  under  the  ties,  which  are  of 
cedar  and  tamarac  and  placed  about  two  feet  apart. 
The  track  is  covered  in  with  gravel  and  ordinary  earth. 
The  rails  are  of  the  ordinary  T  pattern,  56  pounds  to  the 
yard,  bonded  to  each  other  with  No.  4  o  copper  bond 
and  cross-bonded  every  one  thousand  feet.  It  is  a 
single  track,  with  i  ;  spring  switches,  which  are  always 
open  to  a  car  running  towards  them.  The  track  is 
placed  on  the  side  of  the  road,  so  that  the  ties  will  just 
clear  the  ditch.  From  the  city  limits  to  York  Mills  it 
is  on  the  west  side,  and  for  the  balance  ot  the  distance 
on  the  east  side,  it  being  found  that  this  plan  would 
give  the  least  interference  by  snow.  The  track  practi- 
cally follows  the  grade  of  the  road,  the  southern 
portion  near  the  city  being  fully  three  inches  below  the 
level  of  the  crown  of  the  road,  and  further  north  on  the 


If 


.•;-vjPiK.;y^-^j?;'gj^;.'  ..•* 


Fig.  6. — Baldwin-Westinchouse  Electric  Locomotive. 

level  with  the  crown.  Box  drains  are  provided  for 
carrying  away  the  water. 

The  road  leaves  Vonge  street  at  two  points.  At 
Aurora  it  makes  a  detour  to  the  west  in  order  to  cross 
the  G.T.  R.  by  an  overhead  steel  trestle  bridge  125  feet 
in  length,  built  by  the  company.  The  seeond  time  is  at 
the  side-road  at  Hon.  Wm.  Mulock's  residence  beyond 
Aurora,  where  it  cuts  diagonally  across  private  property 
tor  one  and  one-half  miles,  and  thus  reaches  the  town  of 
Newmarket,  where  it  passes  up  the  centre  of  the  main 
street.  Besides  the  bridge  mentioned,  there  are  two 
steel  girder  bridges  over  the  Holland  river  north  of 
Aurora  and  a  steel  bridge  100  feet  in  length  over  the 
Don  river  at  York  Mills,  all  calculated  to  carry  a  load  of 
the  heaviest  steam  railway  coal  cars  covering  the  entire 
bridge.     These  bridges  were  also  built  by  the  company. 

During  the  summer  the  gauge  of  the  road-bed  was 
changed  from  4  feet  10^  inches  to  the  standard  gauge 
of  4  ft.  feet  8}4  inches.  This  was  done  done  to  permit 
connection  with  the  C.  P.  R.,  it  being  the  intention  to 
connect  with  that  road  at  North  Toronto. 

THE    GRADES. 

The  grades  on  this  road  are,  it  is  believed,  more 
severe  than  on  any  other  suburban  electric  railway  in 
Canada.  Starting  at  the  southern  terminus  the  first 
grade  is  encountered  at  Callow's  Hill,  it  being  a  north- 
bound grade  of  seven  per  cent,  for  a  distance  of  260 
feet.  At  the  old  power  house,  about  one  mile  further, 
there  is  a  south-hound  grade  of  five  per  cent,  for  a 
distance  of  132  feet  and  a  north-bound  grade  of  6.2  per 
cent.  At  York  Mills,  four  miles  from  the  southern 
terminus  of  the  road,  there    are  south-bound   grades  of 


6.4  per  cent,  for  400  feet  and  6.8  per  cent,  for  700  feet, 
and  one-half  mile  further  on,  at  the  North  York  Mills  hill, 
200  feet  of  6.2  percent.,  20a  feet  of  6.4  per  cent.,  300 
feet  ot  5.S  per  cent,  and  400  feet  of  6.35  per  cent.,  all 
north-bound  grades.  At  Willowdale  there  are 
1,300  feet  ot  2.6  per  cent,  north-bound  grade, 
and  at  Morgan's  Hill,  three  miles  further  on,  400 
feet  of  5.7  and  400  feet  of  6.1  per  cent,  south- 
bound grades.  The  steepest  grades  are  found  at 
Thornhill,  where  there  are  100  feet  of  5,  100  feet  of 
6.3,  100  feet  of  8,  100  feet  of  7.3,  and  100  feet  of  4.7 
per  cent,  south-bound,  and  100  leet  of  4.8,  100  feet  of 
7.8,  200  feet  of  S,  300  feet  of  7.35,  and  100  feet  of  5. 1 
per  cent,  north-bound  grades.  At  Richmond  Hill 
there  is  a  north-bound  grade  of  4.25  for  a  distance  of 
1,800  feet.  Although  the  main  ridges  are  crossed 
above  Richmond  Hill,  none  of  the  grades  exceed  those 
above  given.  There  are  six  north-bound  grades, 
varying  from  4^^  to  5^  per  cent,  and  from  400  to 
1,000  feet  in  length. 

ROLLING  STOCK. 

The  company  is  well  provided  with  rolling  stock, 
having  ig  passenger  cars  built  by  the  Pullman  Com- 
pany and  recently  overhauled  by  the  compan)''s  own 
mechanics.  These  cars  are  double  vestibule,  heated  by 
coal  stoves,  and  with  one  exception  are  mounted  on 
single  trucks.  Each  single  truck  car  has  two  30  h.p. 
motor  equipment,  the  double  truck  car  having  four  30 
h.p.  motors.  Five  of  these  equipments  are  Canadian 
General  and  the  remainder  Westinghouse.  They  have 
also  four  flat  cats  for  hauling  local  freight.  These  will 
be  drawn  by  a  Baldvvin-Westinghouse  electric  loco- 
motive of  200  h.p.,  of  which  an  illustration  appears 
herewith.  This  locomotive  has  33  inch  driving  wheels, 
wheel  base  16  feet,  length  over  platform  22  feet,  and 
its  total  weight  is  54,700  pounds.  It  is  fitted  with  four 
standard  38  B  50  h.p.  motors,  together  with  special 
controllers. 


The  entire  electrical  equipment  of  the  system,  in- 
cluding the  electric  locomotive,  was  furnished  by  the 
Westinghouse  Manufacturing  Company,  of  Pittsburg, 
Pa.,  and  installed  by  the  United  Electric  Company, 
Limited,  of  Toronto.  The  plant  is  modern  in  every 
respect,  and  notwithstanding  the  great  fluctuations  of 
load  caused  by  steep  grades,  its  operation  has  been 
found  satisfactory. 

Mr.  James  McDougall,  C.E.,  was  engineer  in  the  in- 
terest of  the  county  of  York  and  prescribed  grades  and 
alignment  and  looked  after  the  details  of  construction 
in  that  behalf.  Mr.  VV.  T.  Jennings,  C.E.,  also  acted 
as  consulting  engineer  in  a  semi-private  capacity. 

The  president  of  the  road  is  Mr.  C.  D.  Warren,  and 
the  superintendent  and  manager  Mr.  J.  W.  Moyes. 
Mr.  Moyes  has  held  this  position  for  about  eight  years, 
he  having  had  charge  of  the  road  when  it  was  a  horse 
car  line.  The  chief  engineer  is  Mr.  John  W.  Marr, 
who  has  been  with  the  company  for  two  years.  Pre- 
vious to  accepting  this  position  he  was  employed  by 
the  T.  Eaton  Company  and  the  Toronto  Incandescent 
Light  Company.  Messrs.  Joseph  Lappin  and  John 
Mitchell  are  electricians  at  the  sub-station. 

At  Bond  Lake  the  company  have  built  a  stone,  brick 
and  iron  car  barn,  90  x  36  feet,  capable  of  housing  nine 
cars.  The  balance  will  be  stored  in  the  old  car  barn  at 
Deer  Park. 

The  company  have  purchased  400  acres  of  land  and 
an  hotel  at  Bond  Lake,  and  it  is  the  intention  to 
establish  picnic  and  camp  grounds. 

The  company  have  been  given  the  contract  for  carry- 
ing two  mails  per  day  each  way  between  Toronto  and 
Newmarket. 

Notwithstanding  the  heavy  grades  the  cars  average 
a  speed  of  about  20  miles  per  hour  without  difficulty. 
A  15  minute  service  is  provided  between  Toronto  and 
Glen  Grove,  and  between  Toronto  and  Newmarket 
there  are   on   an    average    eight    cars    daily    each  way. 
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ENGINEERING  =n^  MECHANICS 


POWERS,  ROOTS,  AREAS  AND  SURFACES.* 

Bv   C.    R.    T.    FESSENL.EN. 

As  engineers  have  much  to  do  with  measuring  areas,  surfaces, 
and  volumes,  a  knowledge  of  powers  and  roots  is  necessary. 

Powers. — When  a  given  number  is  multiplied  by  itself,  and  the 
product  multiplied  again  by  the  number,  and  so  on,  these  products 
are  called  powers  of  the  given  number,  and  what  power,  or  the 
number  of  times  the  given  number  is  used  as  a  factor,  is  shown  by 
a  smaller  number  written  above  and  to  the  right  ;  thus  5",  read 
five  squared,  means  5  x  5,  or  25  ;  5",  or  five  cubed,  means  5  x  5  x 
5,  or  125  ;  5^,  five  to  the  4th.  The  2nd  power  is  called  square, 
and  the  3rd  the  cube. 

Roots. — .\  square  root  of  a  given  number  is  that  number  which, 
multiplied  by  itself,  will  yield  the  given  number.  Cube  root  is  that 
number  which,  used  as  a  factor  three  times,  yields  the  given 
number  ;  and  if  two  numbers  are  given,  the  first  being  a  power  of 
the  2nd,  then  the  2nd  is  that  root  of  the  first,  viz.,  5  and  25;  25  is  the 
2nd  power  or  square  of  5,  and  5  is  the  2nd  root  or  square  root  of 
25.  When  the  root  of  a  number  is  indicated  the  sign  \/  is  used. 
.As  used  alone  V7^  means  square  root,  any  other  root  being  shown 

4   

by  a  number  placed  thus,  V625'  reads  4th  root  of  625.  To  ex- 
tract or  find  the  square  root  of  a  number,  divide  it  into  groups  of 
two,  counting  from  the  decimal  point.  If  the  last  group  to  the 
right  of  the  decimal  is  incomplete,  a  cipher  must  be  affixed  to 
make  it  complete.  Thus  the  number  915.^.49  is  divided  into  groups 
of  58,  91  and  49. 


ciicle  ;    the  space  D  F  H  is  a  segment  ;    the  line  D  F  is  a  chord  ; 
the  line  D  F  H  is  an  arc  of  sector  C  D  H  F. 


9158.49 
81 

9.S-7 

So    ,058 

8S 

9-25 

1900 

1 33- 49 

7 

133-49 

1907 

Then  set  down  as  first  figure  of  root  the  largest  number  whose 
square  is  not  greater  than  the  left  hand  or  first  group  (ist  group 
91,  largest  number  9)  ;  place  its  square  (Si )  under  first  group  and 
subtract  (91  -  Si  =  10).  Bring  down  next  group  (58),  making  a 
dividend  (1058).  Multiply  the  root  so  far  obtained  by  20  for  a  trial 
divisor  (9  X  20=  iSo),  divide  dividend  by  trial  divisor  and  place 
quotient  {5)  as  next  figure  of  root,  also  add  it  to  the  trial 
divisor  (180  +  5  =  185);  multiply  sum  of  trial  divisor  and  last 
root  figure  by  last  root  figure  (185x5=925),  and  subtract 
from  trial  dividend  ;  to  the  remainder  (133)  annex  next  group, 
which  is  a  decimal,  .".  place  decimal  (.)  in  root,  multiply  root  (95) 
by  20,  and  proceed  as  before.  If  there  is  a  remainder,  bring 
down  groups  of  ciphers,  always  remembering  when  you  come  to 
decimal  point  to  place  it  in  the  root. 

To  extract  \'  cf  vulgar  fraction  reduce  to  a  decimal,  unless 
both  numerator  and  denominator  are  perfect   squares,  when  their 


\/  may  be  written  down  as  VS 


•+.  V 
480048.687 
343 


=  V•5  =  V■50■ 


14700 

16S0 

64J 

'6444  I  1 

1825200 

7020 

9 


■37048 


31552 
I  5496687 


1832229  I  54966S7 

To  extract  cube  root  point  into  groups  of  three  figures,  begin- 
ning at  decimal  point  ;  place  in  root  the  largest  number  (7)  whose 
cube  is  not  greater  than  first  group  (4S0),  placing  its  cube  (343) 
under  first  group.  Subtract,  and  to  the  remainder  (137)  bring 
down  next  group  (04S.),  making  a  dividend  of  137048.     Next,  for 


a  trial  divisor  take  300   times   the   root   squared  (7 


=  14700), 


divide,  and  place  quotient  (8)  as  next  figure  of  root  ;  multiply  root 
by  last  figure  added  and  multiply  product  by  30  (7  x  8  x  30=  1680), 
which  add  to  trial  divisor,  also  add  square  of  last  figure  (8- =64). 
Multiply  this  sum  (16444)  by  the  last  figure  of  root  (8)  ;  subtract 
from  dividend  13704S,  and  to  the  remainder  bring  down  next 
group  (.687),  placing  decimal  in  root;  square  78  and  multiply  by 
300  for  trial  divisor  (1S25200)  ;  quotient  is  3;  place  in  root  and 
multiply  root  78  by  3  and  product  by  30  (78x3x30  =  7020).  Add 
last  root  figure  squared  (3-  or  9),  making  1832229;  multiply  bj-  last 
root  figure,  and  proceed  as  before.  If  remainder  of  the  last  group 
is  brought  down,  bring  down  groups  of  ciphers. 

In  case  other  roots  are  wantt^d  than  square  and  cube,  it  is 
necessary  louse  a  table  of  logarithms,  except  4\/,  which  is  the 
square  \/  of  the  square  \'. 

.\re.\s  .\nd  volumes. — The  principal  figures  the  engineer  uses 
are  circles  and  cylinders  and  their  parts,  and  for  the  volume  of 
cylinders  :  In  the  circle  .A  H  B  the  line  .A  B  is  a  diameter,  the 
lines  D  C,  H  C  and  F  C  are  radii  ;  the  space  ins'de  the  line 
-A  D  H  F  B  L  is  the  area  of  the  circle  ;  the  space  inside  .A.  D  H 
F  B  is  a  semi-circle  ;    the    space   C  D  H  F  C    is   a    sector  of  the 

*  Paper  read  before  Hamilton  No.  2,  C.A.S.E. 


Diameter  x  3*i4i6  =  circumference. 

40  X  3-1416=  I25'664". 
Diameter-  x  •7854  =  area.      Suppose  circle  is  40"  in  diameter. 
Thus  area  =  40  X40  x  -7854=  I256"64  sq.  in. 
Radius"  X  3"i4i6  =  area.     Radius=)4  diameter. 
20- X  3"i4i6  =  area=  125664  sq.  in. 

Diameter-  x  '7854  ,         -     ■     , 

'    "'^  =  area  or  semi-circle. 

2 
.Area    of  sector  is    radius  x  arc  and    product    divided    by   2,    thus 

radius  =  20,  arc  =  45,  area  = l?=45o  sq.  in.     .Area  of  segment 

D  F  H  =  area  of  sector  C  D  H  F  C  minus  area  of  triangle  CDF; 
area  ot    triangle  C  D  F  =  chord  D   Fx  ^  height  of  triangle   M  C 


(12").     Chord    D  F  =  35='^''^^  =  2io    sq.    in. 


Surface  of  tube  = 


circumference  in  inches  x  length  in  inches.  Thus  a  3"  tube  12  ft. 
long  is  3X3-i4i6x  i2x  12=1 671  '3312  sq.  in. 

Volumes  of  cylinders  are  found  by  multiplying  area  of  end  by 
length,  both  in  inches  or  feet  ;  thus  a  boiler  60"  in  diameter  by 
14'  long,  area  of  end  =  6o-  x  •7854  =  2827'4  sq.  in.  ;  voIume  = 
2827'4  sq.  in.  x  14  x  I2  =  374763'2  cu.  in.  Volume  of  segment  of 
cylinder  =  area  of  segment  of  end  x  length;  thus  steam  space  in 
60"  boiler,  water  45"  deep  ;  by  rule  area  of  segment  of 
end  15"  deep=i20  sq.  in.;  length  =  14 x  12";  steam  space  = 
120  sq.  in.  X  14  X  12  cu.  in.  =  19160  cu.  in. 

Volume  of  box  =  area  of  end  x  by  length  ;  thus  box  8  ft.  deep 
by  4  ft.  long  by  5  ft.  \vide  =  8  x  4  x  5  =  160  cu.  ft. 


AMONG  THE  ENGINEERS. 


Mr.  James  Xewton  has  been  appointed  engineer  at  the  water- 
works at  Hintonburg,  Ont.,  which  were  recently  completed. 

Mr.  James  Maj-,  of  Essex,  has  accepted  the  position  of  engineer 
in  the  wood-working  factory  t^f  Gardner  Bros.,  Leamington,  Ont. 

Mr.  Thos.  Eveisfield,  who  lor  up%vards  of  twenty  years  was  en- 
gineer at  Toronto  University,  is  now  representing  the  James  Mor- 
rison Manufacturing  Co.,  of  Toronto,  on  the  road. 

Mr.  D.  C.  McLean,  who  for  manv  years  has  been  chief  engi- 
neer at  the  power  house  of  the  Toronto  Railway  Company,  recently 
resigned  to  accept  a  position  in  Glasgow,  Scotland.  He  has  been 
succeeded  by  Mr.  Thomas  Merry. 

Mr.  Peter  Peterson,  first  engineer  in  the  Canadian  Packing 
Co.'s  factory  at  London,  Ont.,  was  caught  in  the  belting  while 
oiling  some  shafting  and  instantly  killed.  Deceased  had  but 
recently  qualified  for  the  position  of  engineer. 

The  employees  in  and  around  the  power  house  of  the  Toronto 
Railway  Company  have  organized  the  Toronto  Street  Railway 
Company  Electrical  and  Mechanical  Association.  The  main  ob- 
ject of  the  association  is  to  provide  sick  benefits.  The  presi- 
dent is  Mr.  G.  J.  McCuIlough,  chief  electrician,  and  the  secre- 
tary Mr.   William  Cox. 

Mr.  John  Tucker,  of  Hintonburg,  Ont.,  was  almost  instantly 
killed  by  the  explosion  of  a  15-horse  power  boiler  at  the 
Chaudiere  in  Ottawa.  The  boiler  was  being  used  to  provide 
power  for  running  a  stone  crusher,  and  it  is  said  that  there  was  60 
pounds  of  steam  on  and  plenty  of  water  in  the  boiler.  Deceased 
was  90  feet  away  .at  the  lime  of  the  e.xplosion,  driving  a  cart,  and 
was  struck  by  the  driving  wheel.  The  jury  empanelled  to 
inquire  into  the  circumstances  brought  in  a  verdict  that  the 
explosion  was  caused  by  a  deposit  of  dirt  in  the  bottom  of  the 
boiler,  which  resulted  in  overhea'ing  and  consequent  sudden  ex- 
pansion. They  also  found  that  the  by-laws  relating  to  steam 
boilers  had  not  been  enforced,  and  recommended  that  the  govern- 
ment, in  the  interest  of  the  general  public,  appoint  a  provincial 
boiler  inspector. 


The  Consumers  Cordage  Co.npany,  of  Montreal,  have  lately 
improved  their  engineering  department,  having  put  in  a  Wheelock 
engine  of  250  h.p.,  low  pressure,  a  Brown  low  pressure  engine  of 
400  h.p.,  condensing  engine  and  six  steel  tubular  boilers  built  by 
White  &  Company,  of  Montreal.  The  Brown  engine  was  built  by 
the  Poison  Company,  of  Toronto,  and  ihe  Wheelock  engine  by 
the  Goldie  &  McCulloch  Company,  of  Gait.  When  these  engines 
are  in  operation  there  will  be  700  h.p.  installed.  The  boilers  are 
75  h.p.  The  plant  is  under  the  supervision  of  Mr.  John  Kill- 
feather  and  Mr.  M.  Rochford. 
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Messrs.  Youngf  Bros.,  of  Almonte,  Oni.,  have  installed  a  dynnmo 
for  lighiingf  their  works. 

In  Athens,  Ont.,  there  is  an  agitation  on  loot  to  install  an  elec- 
tric   plant  for  street  lighting. 

The  citizens  of  O.tkland,  Man.,  are  endeavoring  to  secure  tele- 
phone connection  with  I'ortage  la  Prairie. 

The  Schofield  Woollen  Company,  Paris,  Ont.,  are  installinga  12 
k.w.  Edison  dynamo  for  lighting  their  works. 

The  Maritime  Electric  Company,  dealers  in  electrical  supplies, 
Halifax,   N.S.,  are  reported  to  have  assigned. 

A  by-law  will  sliortiv  be  submitted  to  the  ratepayers  of  Nelson, 
B.C.,  10  raise  $7,000  for  electric  light  purposes. 

A  by-law  to  raise  $7,000  for  electric  light  purposes  was  carried 
by  the  ratepayers  of  Campbellford,  Ont.,  a  fortnight  ago. 

J.  G.  Field,  of  Tavistock,  Ont.,  is  installing  a  30  k.w.  standard 
alternator  of  the  Canadian  General  Electric  Company's  make. 

The  city  council  of  St.  Thomas,  Ont.,  have  awarded  to  the  Bell 
Telephone  Co.  the  contract  for  supplying  a  fire  alarm  system. 

The  Poorman  Mine,  Nelson,  B.C.,  is  installing  a  50  h.p.  in- 
duction motor  of  the  Canadian  General  Electric  Company's  make. 

The  Toronto  Railway  Company  are  adopting  electric  welding 
of  rail  joints,  the  intention  being  to  apply  this  method  to  the  entire 
system. 

The  Linde  British  Refrigeration  Company  have  bought  from  the 
Canadian  General  Electric  Company  one  30  h.p.  and  one  10  h.p. 
induction  motor. 

At  the  next  meeting  of  the  city  council  of  Brockville,  Ont.,  an 
estimate  of  the  cost  of  installing  an  electric  plant  for  street  light- 
ing will  be  submitted. 

Mr.  A.  B.  Rice  has  made  application  to  the  town  council  of 
Toronto  Junction,  Ont.,  fwr  permission  to  supply  electricity  for 
light  and  power  purposes. 

The  Montague  Electric  Company,  Prince  Edward  Island,  have 
purchased  a  500-light  standard  .illernalor  from  the  Canadian 
General  Electric  Company. 

A  committee  of  the  town  council  of  Milton,  Ont.,  have  asked 
the  Milton  Electric  Light  Company  to  state  upon  what  terms  they 
will  sell  the  plant  to  the  town. 

The  Canadian  Colored  Cotton  Company,  of  Milltown,  N.B., 
have  bought  two  55  k. w.  multipolar  125-voll  generators  from  the 
Canadian  General  Electric  Company. 

The  town  of  Lev'is,  Que.,  is  about  to  install  an  electric  light 
system,  for  which  plans  are  invited  by  F.  Roy,  secretary  treasurer 
of  the  municipality,  up  to  January  ist. 

The  Canadian  Pacific  Railway  has  given  a  contract  for  one  200 
h.p.  550-volt  induction  motor  for  the  Trail  Smelter  at  Nelson,  B. 
C,  to  the  Canadian  General  Electric  Company. 

The  Sarnia  Street  Railway  Co.,  at  a  recent  meeting,  decided 
to  take  steps  at  once  to  convert  the  road  into  an  electric  system. 
Mr.  J.  S.  Symington  is  president  of  the  company. 

The  California  Mine  of  British  Columbia  have  ordered  from  the 
Canadian  General  Electric  Company  one  150  h.p.  2,080-volt  in- 
duction motor  for  operating  their  compressor  plant. 

The  Montreal  Cotton  Company,  of  Valleyfield,  Que.,  have 
ordered  one  more  100  h.p.  and  six  more  50  h.p.  induction  motors 
from  the  Canadian  General  Electric  Company. 

Before  the  Canadian  Institute  in  Toronto  Prof.  C.  A.  Chant, 
of  Toronto  University,  delivered  a  lecture  on  wireless  telegraphy, 
with  lantern  illustrations  and  instrumental  demonstrations. 

Tenders  have  been  taken  for  building  a  power  house  for  a 
municipal  electric  light  plant  at  Halifax,  N.S.  The  city  engineer 
is  to  furnish  an  estimate  of  the  cost  of  electrical  equipment. 

The  Montmorency  Cotton  Mills  Company,  Montmorency,  Que., 
have  purchased  a  60  k.w.  direct-connected  unit,  with  Robb-Arm- 
strong  engine,  from  the  Canadian  General  Electric  Company. 

The  St.  Croix  Gas  Light  Company,  St.  Stephens,  N.B.,  have 
purchased  from  the  Canadian  General  Electric  Company  an  A.S. 
8-120-900-2, oSo-volt  alternator,  with  exciter  and  switchboard. 

The  Arnprior  Electric  Light  and  Power  Company  have  been 
given  a  contract  to  light  the  streets  of  the  town  by  arc  lights. 
It  is  understood  to  be  the  intention  of  the  company  to  remodel 
their  plant. 

The  Penman  Manufacturing  Company,  of  Coaticoke,  Que.,  have 
bought  an  M.P.  4-30  1050-125  volt  generator  for  lighting  purposes 
in  their  factory.  The  contract  also  includes  the  wiring  of  350  r6- 
c.p.  lamps. 

The  Metropolitan  Railway  Co.,  of  Toronto,  which  have  now 
built  their  line  to  Newmarket,  are  said  to  have  decided  upon 
further  extensions  northward,  for  which  the  contracts  will  likely 
be  let  an  early  date. 

Chief  Buchanan,  of  the  Winnipeg  Fire  Brigade,  has  submitted 
to  the  city  council  an  estimate  of  the  cost  of  a  repairing  plant. 
Using  gasoline  engines  the  cost  is  placed  at  $5,840,  and  using 
electric  power,  $5,340. 

The  council  of  Toronto  Junction,  Ont.,  are  considering  the 
question  of  increasing  the  municipal  plant  to  such  an  extent  as 
to  furnish  commercial  lighting.  It  is  estimated  that  this  would 
entail  an  expenditure  of  $3,000. 

Mr.  Wm.  Shaw,  while  showing  a  friend  through  the  electric 
light  works  at  Brandon,  Man.,  accidentally  walked  into  a  large 
fly  wheel  revolving  at  a  rapid  speed.  He  was  seriously  injured 
and  died  a  few  days  afterwards. 


Iho  L.ncliine  Rapids  Hydraulic  &  Land  Company,  of  Montreal, 
are  supplying  10  the  Colonial  Bleaching  Company,  of  that  city, 
induction  motors  aggregating  175  h.p.,  all  of  wliich  are  to  be 
made  by  the  Canadian  General  Electric  Company. 

The  corporation  of  Prescott,  acting  under  Jidvice  of  their  con- 
sulting engineer,  have  purch.ised  their  electric  plant  from  the 
Canadian  General  Electric  Company.  This  will  consist  of  a  2,000- 
light  2,080-volt  alternator  with  switchboard  complete. 

Plans  have  been  prepared  for  the  electric  po»ver  transinission 
plant  of  the  Kal.imazoo  X'alley  Electric  Co.,  of  Allegan,  Mich. 
It  is  proposed  to  transmit  the  current,  at  a  pressure  of  40,000 
volts,  from  .Mlegan  to  Jackson,  a  distance  of  90  miles. 

The  Sutherland  Improvement  and  Development  Co.,  of  New 
York,  have  deposited  with  the  town  council  of  .Niagara  Falls, 
Ont.,  a  cheque  for  $  1 ,000  in  connection  with  the  proposed  con- 
version of  the  local  street  railw;iy  line  to  an  electric  system. 

The  Niagara  Falls  Park  Commissioners  have  reached  an 
agreement  with  the  Fort  Erie  Electric  Railway  Company  under 
which  the  latter  agrees  to  extend  its  line  for  a  distance  ol  13 
miles  along  the  bank  of  the  Niagara  river  to  Slater's   Point. 

The  Dominion  Steel  &  Iron  Comp.iny,  of  Sydney,  have  placed 
their  order  with  the  Canadi:tn  General  Electric  Company  for  their 
electrical  requirements.  The  initial  plant  will  consist  of  two  125- 
k.w.  250-volt  generators,  with  generator  and  feeder  panels,  and 
one  too  h.p.  250-volt  motor. 

The  St.  Thoinas  Gas  Company,  St.  Thomas,  Ont.,  have  just 
finished  the  installation  of  a  Brush  arc  dynamo  having  a  capacity 
o(  125  lamps.  This  machine  embodiesall  the  latest  improvements 
in  arc  dynamo  construction,  and  was  purchased  from  the  Cana- 
dian General   Electric  Company. 

The  council  of  Shelburne,  Ont.,  recently  submitted  ;in  offvr  to 
the  Shelburne  Electric  Light  Company  to  purchase  their  plant. 
This  offer  was  refused,  and  as  an  arbitrator  was  not  appointed  by 
the  company  within  thirty  days  thereafter,  the  council  submitted 
a  by-law  to  the  ratepayers  to  authorize  the  purchase  of  a  muni- 
cipal lighting  plant.  The  vole  was  taken  on  November  24th,  and 
resulted  in  the  defeat  of  the  by-law  by  32  votes. 

The  Niagara,  St.  Catharines  and  Toronto  Railway  Company 
have  placed  their  order  with  the  Canadian  General  Electric  Co. 
for  their  entire  motor  equipment,  consisting  of  six  4  motor  .'ind  four 
2  motor  equipment.  It  will  be  remembcretl  that  this  compaiu  has 
taken  over  the  .Viagar.a  Central  'railway,  with  the  intention  of 
extending  it  ultimately  to  Toronto,  and  the  Canadian  General 
Electric  Company  is  to  be  congratulated  upon  securing  such  an 
important  order. 

Mr.  W.  A.  Turbayne,  E.E.,  of  Ilamillon,  has  reported  to  the 
council  of  Woodstock,  Ont.,  on  the  value  of  the  plant  of  the 
Woodstock  Electric  Light  Company,  the  taking  over  of 
which  is  under  consideration  by  the  council.  He  reports  that 
$1,650  would  be  required  for  improvements,  including  $Soo  for 
reserve  arc  dynamo,  S550  for  lamps  and  weatherhoods,  and  $300 
for  alterations  on  line.  To  provide  for  an  all  night  service  a  re- 
serve engine  and  boiler  would  be  required,  at  a  cost  of  $3,200. 


THE  AUTOMOBILE. 

It  doesn't  shy  at  papers 

.^s  they  blow  along  the  street  ; 
It  cuts  no  silly  capers 

On  the  dashboard  with  its  feel  ; 
It  doesn't  paw  the  sod  up  all  around  the  hitching  post. 

It  doesn't  scare  at  shadows  as  a  man  would  at  a  ghost  ; 
It  doesn't  gnaw  the  manger. 

It  doesn't  waste  the  hay, 
.Nor  put  you  into  danger 

When  the  brass  bands  play. 

It  makes  no  wild  endeavor 

To  switch  away  the  flies  ; 
It  sheds  no  hair  that  ever 

Gets  in  your  mouth  and  eyes  : 
It  speeds  along  the  highways  and  never  looks  around 

For  things  I  hat  it  may  scare  at  and  spill  you  on  ihe  ground  ! 
It  doesn't  mind  Ihe  circus. 

It's  not  at  all  afraid  ; 
.•\nd  it  doesn't  overwork  us 

When  the  elephants  parade. 

It  doesn't  rear  and  quiver 

When  the  train  goes  rushing  by  ; 
It  doesn't  stand  and  shiver 

Wlien  the  little  snowflakes  fly  ; 
It  doesn't  mind  Ihe  thunder  nor  the  lightning's  blinding  flash  ; 

It  doesn't  keep  you  chirping  and  connecting  with  the  lash  ; 
It  never  minds  the  banners 

They  display  on  holidays. 
It's  a  thing  of  proper  manners, 

Which  it  shows  in  many  ways. 

When  you  chance  to  pass  its  stable 

You  do  not  have  to  care 
Or  cluck  for  all  your  able 

To  keep  from  stopping  there  ! 
It  will  work  all  through  the  daytime  and  still  be  fresh  at  night  ; 

There  is  no  one  to  arrest    you,    if  you  do  not  treat  it  right  ! 
Its  wheezings  ne'er  distress  you 

As  it  moves  along  the  way — 
Farewell  old  Dobbins  ;  bless  you  ! 

You  were  all  right  in  your  day. 

—Chicago  Times  Herald. 
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TRADE  NOTES. 

The  corporation  of  Goderich,  Ont.,  have  accepted  the  tender  of 
Sadler  \-  Haworth,  of  Toronto,  for  supplj'  of  leather  belting,  at 
the  price  of  $1.10  per  foot  for  13  inch  and  $2.95  per  fool  for  28 
inch. 

The  Dominion  Iron  &  Steel  Co.  has  placed  an  order  with  the 
Robb  Engineering  Co.  for  two  150  horse  power  engines  for  elec- 
tric lighting  purposes.  They  have  also  recently  bought  from 
the  Robb  Co.  a  number  of  smaller  engines  and  boilers  for  tem- 
porary use  during  the  erection  of  their  extensive  plant. 

The  Goldie  &  McCulloch  Co.,  Limited,  Gait,  Ont.,  continue  to 
be  busy  in  all  their  departments.  As  an  indication  of  this  we  give 
a  partial  list  of  their  shipments  for  the  week  ending  November 
25th.:  Several  large  safes  and  vault  doors,  gas  engines,  3  cars 
of  flour  mill  machinery  to  different  parts  of  the  North-West,  one 
car  of  same  to  Lucan,  one  carload  of  machinery,  including  boil- 
er, etc.,  to  Hamilton.  There  was  also  the  usual  amount  of  minor 
shipping. 

The  Macdonald  Mfg.  Co  ,  of  this  city,  will  use  in  their  new 
factory  on  Catharine  street  all  the  latest  devices  for  the  successful 
production  of  tinware,  and  among  the  rest  they  have  decided  to 
use  electricity  as  a  distributing  medium  in  their  power  plant. 
They  will  use  the  Canadian  General  Electric  Co.'s  well  known 
apparatus,  consisting  of  a  60  k.w.  direct  connected  generator  and 
several  motors  of  various  sizes  which  will  be  either  direct  con- 
nected to  the  individual  machines  or  to  lines  of  shafting.  The 
building  will  also  be  lighted  throughout  with  incandescent 
lamps. 

We  were  pleased  to  notice  above  the  entrance  to  No.  30  Welling- 
ton street  east,  Toronto,  a  sign  bearing  the  familiar  name  of  "F. 
E.  Dixon  &  Co".  Enquiry  elicited  the  fact  that  Mr.  F.  E.  Di.xon, 
who  was  for  many  years  engaged  in  the  manufacture  of  leather 
belting  in  Toronto,  has  resumed  busii^ess  in  the  same  line.  The 
firm  have  been  appointed  agents  for  Messrs.  Morris  &  Co.,  manu- 
facturers of  leather  and  leather  belting,  London,  Eng.  (establish- 
ed 1775).  Mr.  Dixon  reports  that  some  of  his  old  customers  have 
already  found  their  way  back  to  him,  and  he  hopes  to  see  others 
in  addition  to  many  near  ones. 

The  United  Electric  Co.,  Limited,  of  Toronto,  report  the  follow- 
ing recent  sales  of  motors  :  E.  S.  Stephenson  &  Co.,  St.  John,  N. 
B.,  four  standard  type  motors  ;  Shaw,  Cassels  &  Co.,  Bracebridge, 
Ont.,  one  40  h.p.  multipolar  motor  ;  Bertram  &  Sons,  Dundas, 
Ont.,  two  slow  speed  multipolar  motors  for  direct  gearing  to  large 
iron-working  tools  ;  McLaren  Manufacturing  Co.,  Montreal,  Que., 
one  motor  ;  Oelschlager  Bros.,  Berlin,  Ont.,  one  ele\ator  motor  ; 
Northey  Manufacturing  Co.,  Toronto,  one  standard  motor  ;  Ryrie 
Bros.,  jewelers,  Toronto,  motors  for  operating  their  cash  system  ; 
Montmorency  Cotton  Mills  Co.,  three  standard  motors  for  service 
in  their  mills  at  Montmorency    Falls,  Oue. 


MOONLIGHT  SCHEDULE  FOR  DECEMBER. 


D.-iy  of 
Month. 


■3 
'4 
'5 
16 

'7 
iS 

19 
20 
21 

22 
23 
-'4 
^5 
26 

27 
28 

29 
30 
3' 


Light. 


H.M. 

P.M.     5.00 

»         5.00 

5.00 

5.00 

5.00 

/'         6.00 

"  7-5° 

"  10.00 

"  1 1 .00 

//  11.10 

A.M.  12.20 

1.30 

II         2.40 

No  Light. 

No  Light. 

No  Light. 

P.M.  5.00 
5.00 
5.00 
5.00 
5.00 
/'  5.00 
5.00 


5.10 
S.io 


Extinguish. 


H.M. 
6.00 
6.00 
6.00 
5.00 
6.00 
6.00 
6.00 
6.00 
6. 10 
6. 10 
6. 10  1 


II  6. 1  o 
//       6. 1  o 

No  Light. 

.\o  Light. 

No  Light. 
9.20 
9.20 
9.20 
2.30 
2.30 
2.30 
2.30 
2.30 
2.10 
3.10 
4.20 
5.20 
6.20 
6.20 


No.  of 
Hours. 


H.M. 

13.00 

13.00 

13.00 

13.00 

13.00 

12.00 

10.  10 

8.00 

7.  10 

7.00 

4.40 


4.20 

4.20 

4.20 

9-3° 

9-. 30 

9-30 

9-30 

9-3° 

9.00 

10.00 

1 1. 10 

12.10 

13.10 

13.10 


Total 252.30 

Grand  Total. .  .  2,196.40 


The  Hamilton  Sleel  &  Iron  Company  have  placed  a  contract 
with  the  Canadian  General  Eleclric  Company  for  a  direct-con- 
nected 75-k.w.  250-volt  generator  for  operating  their  electric 
cranes. 

.•\  company  of  Canadian  capitalists  has  been  formed  to  construct 
and  operate  an  electric  railway  system  at  Georgetown,  Demarara, 
West  Indies.  Sir  Wm.  \'an  Home  is  president  of  the  company, 
and  Mr.  W.  B.  Chapman,  of  Montreal,  an  active  director. 


Westinghouse 


/7>k. 


,^- 


>f!^ 


"^     ' 


-^' 


Induction 
Motors 


The  orders  received 
by  us  in  Montreal 
alone  for  this  class 
of  motor  during  the 
last  four  months 
aggregate      over 

4,000  H.  P. 


In 

Service 
in  All 
Trades. 
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The  Ollawa  Eleirlric  Co.  are  iiisi.illiiig  a  storage  baiiery  equip- 
ment lo  reffulale  the  current  on  power  circuits. 

The  Lake  Meganiic  Electric  Company  are  replacing  Iheir  jo 
k.w.  alleriiaior  witli  one  of  60  k.w.  output.  The  Canadian 
Electric  Company  have  the  contract. 

The  Chambers  Electric  Co.,  of  Truro,  N.S.,  are  installing  another 
Sj  k.w.  multipolar  generator  ofllie  Canadian  General  Electric 
Company's  make. 

The  Palmerston  Carriage  Co.,  of  Palmcrslon,  Ont.,  are  install- 
ing in  their  factory  an  electric  light  plant,  furnished  by  the  Royal 
Electric  Company. 

The  town  council  of  Prescolt,  Ont.,  has  decided  lo  raise 
SiS.ooo  by  debentures  for  the  purpose  of  installing  an  electric 
plant  for  street  and  commercial  lighting. 

Mr.  T.  R.  Deacon,  of  Rat  Portage,  Ont.,  has  made  a  survey  of 
the  Whiiefish  rapids,  with  a  view  of  determining  the  cost  and 
feasibility  of  developing  the  water  power  for  mining  purposes. 

The  Stanstead  Electric  Light  Company,  of  Sianslcad,  Que., 
have  lately  made  improvements  to  their  plant,  putting  in  new 
armatures  and  changing  the  voltage  from  1,000  to  j.ooo  volts. 

The  Berlin  Rubber  Co.,  of  Berlin,  Out.,  are  installing  a  17  k.w. 
direct  current  125  volt  generator  in  their  factory  for  lighting  pur- 
poses. The  order  has  been  given  to  the  Canadian  General  Elec- 
tric Co. 

The  Winnipeg  Street  Railway  Company  are  installing  another 
i:;ok.w.  monocyclic  generator  with  panel,  lo  supplement  those 
already  in  use.  The  order  was  placed  with  the  Canadian  General 
Electric  Company. 

The  Consnmers  Cordage  Company,  of  Dartmouth,  N.  S.,  are 
installing  a  multipolar  6-30-125  volt  generator  of  the  Canadian 
General  Electric  Co.'s  make,  which  will  be  driven  by  a  Robb- 
Armsirong  engine. 

The  Canada  Electric  Co.,  of  Amherst,  N.S  ,  whose  generating 
plant  was  recently  destroyed  by  fire,  has  purchased  two  direct 
current  55  k.w.  multipolar  generators  and  switchboard  from  the 
Canadian  General  Electric  Co. 

It  is  pleasing  to  note  the  increase  of  power  business  in  connec- 
tion with  alternating  lighting  plants,  especially  when  monocyclic 
machines  of  the  Canadian  General  Electric  Company  are  in  use. 
The  Hanover  Electric  Light  Company  are  just  putting  on  another 
20  h.p.  induction  motor. 

A  serious  but  peculiar  accident  occurred  at  Point  St.  Charles, 
Que.,  by  which  Geo.  Pierce  was  instanih'  killed.  Deceased  was 
pressing  ashes  into  a  cylinder,  holding  in  his  hand  a  long  iron 
pole  which  he  was  using.      The  pole  met  an    obstruction,   causing 


him  10  raise  it  up  quickly,  thus  breaking  the  gUilie  on  ;in  iin:  light 
above  his  he.'ul  ami  forming  a  circuit,  by  means  oi  which  the 
current  p.'tssed  into  his  body,  death  resulting  immedi:.telv. 

The  corporation  of  Weslon,  Ont.,  have  placed  a  contract  with 
the  Canadian  General  Electric  Company  for  a  complete  lighting 
pl;int  for  the  town.  Tliey  will  use  aliernaling  arc  lamps  for  street 
lighting,  and  llie  generaliiig  plant  will  consist  of  a  standard  30 
k.w.  alternator  and  switchboard  opcr.ited  by  an  lde.1l  engine. 

The  premises  of  the  Toronto  Carpet  Mfg.  Co.,  of  Toronto,  are 
now  lighted  bv  electricity.  The  Canadian  General  Electric  Com- 
pany h.i\e  just  completed  the  work  of  install. ition,  which  included 
the  su|iplying  of  a  steel  frante  55  k.w.  generator  with  switchboard, 
and  the  wiring  tip  of  about  300  16  c.p.  lamps. 

The  Helois  Company  of  Colonge,  Germany,  will  begin  early 
next  year  to  erect  a  large  plant  in  the  province  of  Posen, 
for  the  distribution  of  electricity  for  lighting  and  power  purposes 
over  an  extensive  agricultural  tlistrict.  The  distributing  mains 
will  extend  for  a  distance  of  15  miles  around  the  station.  Not 
only  is  it  intended  to  supply  current  for  lighting  purposes  and 
operating  dairy  machinery,  but  also  for  driving  agricultural  im- 
plements, such  as  threshing  machines,  plows  and  clialT  cutlers. 
It  is  estimated  that  the  undertaking  will  cost  about  $1,300,000. 
The  Helois  Compan\  have  already  made  arr.angenients  with  land 
owners  in  the  district  in  which  the  plant  is  to  be  erected  for  the 
annual  plowing  of  iheir  land.  Kor  this  purpose  40  plowing 
machines  will  have  to  be  provided,  and  the  work  must  be  done,  ac- 
cording lo  agreement,  between  July  15  and  Dec.  1  every  year. 

SUTTON'S  BOILER  60MP0UND 

Never  Fails  When   Honestly  Tried 

Asbestos  in  its  many  forms  of 
variety,  Millboard,  Paper, 
Wick  and  Rope. 

Pipe  Covering,  Ccmeni  and 
Huildiiic  Kelt. 

Oils  and  Greases,  Rubber 
Packings,  Helling  and  Lace 
Leather,  etc. 

Remember  we  carry  the  lar- 
gest and  most  select  stock  of 
Engineers'  Supplies  in   Ontarir. 


i"YVlUNdTmJURU\ 
PACfCf^A 


Write,  or  'Phone  2239, 

The    Wm.    Sutton    Compound  Co. 
Of  Toronto,  Limited,    Consulting-  Engineers. 

186  Queen  Street  East,  TORONTO. 


Victor  Turbines 

OPERATING  DYNAMOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  o' 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING^-^-.^^^ 
Migh  Speed,   Cio.se  Reffulatioii,  Great  CajKielty 

Hiyh  Efficiency,   Perfect  Cylinder  Gate,  Steady  Motion 

RECENT  PLANTS  INSTALLED  :—Lachine  Rapids  Hy- 
draulic &  Land  Co.,  Montreal,  One.,  12,000  h.p,;  Chatnbly  Manu- 
faclurinji  ("o.,  Montreal,  Que.,  20,000  h.p.;  West  Kooten.-iy 
Power   &    Light    Co.,    Rossland,     B.C.,    3,000   h.p.;     Dolgeville 


Electric  Lig-ht  &  Power  Co.,  Dolgeville,  N.Y.;  Honk  Falls  Power 
Co.,  Ellenvillc,  N.Y.;  Hudson  River  Power  Transmission  Co., 
Mechanicsville,  N.Y.;  Cataract  Power  Co.,  Hamilton,  Onl. 


CORRESPONDENCE    SOLICITED. 


The  StilwelUBierce  *  Smith=Vane  Co.    = 


DAYTON,  on  10. 
U.  S.  A 


Scientific  American,  Oct.  14,  1899. 
The  .Automobile;  Magazine 
has  at  last  come  lo  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1 1  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


31  State  Street, 

NEW  YORK. 

$3.00  ft  YEAR. 


N.\y.  Euening  Post,  Oct.  9.  1899. 
The  new  illustrated  Altomo- 
BILE  Magazine  (\ew  York  :  U. 
S.  Induslrial  Publishing  Co.)  has 
a  very  attractive  appearance,  and 
is  so  varied  in  contents,  without 
undue  padding,  that  one  wonders 
how  the  editor  can  fill  his  pages 
hereafier.  Still,  the  list  on  page 
101  shows  that  there  is  a  consider- 
able "foreign  automobile  press;" 
and  what  foreigners  can  do  in  the 
way  of  furnishing  "copy"  lo  the 
primer,  Americans  can.  The  so- 
ciety feature  of  the  new  vehicle  is 
brought  to  the  front  with  news 
from  the  Newport  festival — the 
driver,  by  the  way,  not  always 
sitting  on  the  left.  There  are 
com  pet  en  I -seeming  book  reviews, 
and  some  concessionsare  made  to 
the  general  reader  in  comicalities 
of  pencil  and  verse.  The  maga- 
zine seems  free  from  bias. 
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